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EXECUTIVE SUMMARY

The European Union needs national and regional population projections on a harmonized basis for input to its
social, economic and regional policy formulations. Directorate General X'VI {Regional Policy and Cohesion)
has funded four rounds ef such projections using 1980, 1985, 1990 and 1995 population bases. The third and
fourth round projections were organized in collaboration with the Statistical Office of the European

Communities. This repert carries out an evaluation of those projections.

s A comprehensive summary of the documents generated by projection contractors is provided (scetion 1}

» A review of the projection models used is undertaken (section 2). At each round substantial improvements
have been made, cumulating in a fourth round model that develops intelligent scenarios for all change
components at national scale, uses sophisticated statistical analysis to select a best-compromise inierregional
migration model and introduces new ways of projecting its intensities for converging and diverging regional
systems.

*  Suggestions are made for further improvement in a fifth round of projections with a 2000 population base.
These include (1} expansion of the multi-regional framework to include all EU NUTS 2 regions in one
model, (2} adoption of smaller scale regions {NUTS 3} with the existing model, and {3} introducing
interregional migration models linked to social and cconomic variables {(such as density of population and
unemploviment rate).

* The forecasting assumnptions and detailed estimation methods are evaluated in section 3 and projected
populations are compared systematically with subsequent population estimates and other round projections
in section 4. Projection ermors are assessed in section 3 at EU, national and regional levels.

* The main problems occurred in the 1980 and 1985 projection rounds: international migration was virtually
imnored as a contribution to population change but subsequent history has shown that it has plaved a viral
role in suslaining the size of populations in many European Union member states and in selected regions. In
addition, the assumptions that fertility and mortality would remain constant over time and fixed in space
(comstant reglon to nation ratios) proved erroneous.

»  These problems were corrected in the 1990 and 1995 projection rounds. fn 1995 scenarins were developed
[or all projection components which probably caplure the full range of future outcomes, though as yet there
is insufficient evidence to assess the goodness of fit of the central 1990 and 1995 projcctions. In one
respect, we believe a shift in view is needed. The central mortality assumptions in ali projection rounds
have consistently under-estimated the improvement in middle age and elderly mortality, and hence the
growth of the elderly population. This experience suggests that the more optimistic visws of progress in this
area should be adopted as the baseline.

* Recommendations on further improvements of the EU regional projections are put forward as a collective
set in seetion & ol the report. Emphasis is placed on the need to disseminate results of the projections to
wider audience and to potential users. There is also a need, in the next round, to involve & wider range of
institutions (N3Os and national experts) in a consultation process, with the aim of developing consistent
scenarios tafiored to dovelopments in the large number (200+ and rising) of NUTS 2 regions in the

European Ustion,

vili
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1. INFRODUCTION
1.1 Background

The “European project” can be defined as a coming together of free and democratic nations into one community,
in which the flow of people, zoods and money is to be encouraged and enabled for the greater good of the
Eurgpean people. Membership by countries has grewn from six founder members, Belgium, France, Germany,
Ttaly, Luxembourg, the Netherlands, which signed the Treaty of Rome in 1957 to form the Eurppean Econemic
Community to the current 15 members of the Evuropean Union (EU), defined by the Treaty of Maastricht. In
1975 Denmark, Ireland and United Kingdom joined, creating the European Communities/Communily. 1983 saw
the accession of Greece, Portugal and Spain. In 1990 the Federal Republic of Germany urified with the former
German Democratic Republic to form an expanded German state. Austria, Finland and Sweden became
members in 1995, Five other states, the Czech Republic, Estonia, Hungary, Peland, and Slovenia, arc in current
negotiation to join, Each of these nutions s composed of regions, whose population size, structure, density and
level of development (per capita incomes, employment mix. economic activity and uncmployment) varjes as

mitch as do the countries making up the EU.

The FU central institutions (the Council of Ministers, the Commission, the Parliament) function in part as the
government of Europe and make Ewrope-wide policy. One of the policy goals adopted by the EU is to reduce
incquality across its member states and their regions. This is to be accomplished by a redistribution of EU
revenues towards less developed member states (the Cohesion [und) and towards peorcr regions (the Regional
Development programmes). Objective criteria need 1o be used in the allocation of funds to countries and
resions. Population statistics for these units play an important role. They form inpats te the computation of per
cuput indices and various labour market measures. There is a need for population statistics projected into the
furure for two main reasons. First, “current” data always lag onc or two years behind the present and projections
often provide the best estimates of current conditions. Second, we need to plan collcctive savings, pension
schemtes and health care provision decades in advance af the needs of the population. In particular, Europe faces
considerable population ageing in the 21% century, and social action is needed now to make this one of the

success stories of modern civilization rather than the “burden” it is often portrayed as.

To respond to this need for future knowledge, the European Commission’s Directorate General for Regional
Policy and Cohesion {DG XVF) commissioned four rounds of national and regional population projections on a
harmonized basis wcross the European Community/Eurepean Union. It is these four rounds of population
projection activity which are evaluated in this report. Why was it necessary to carry out EU projections when
the National Statistical Offices (NSOs) of the member states already carried out national and regional projections
{reviewed in van Imho!f er o/ 1994)? The answer is straightforward. National projections differ in the data,
methaods and assumptions emploved, and so cannot be used for the allocation of central funds ro member stules
or their regions. You need to use data that are as comparable as possible, and use the same projection method
and similar assumptions. Achigving harmonized data, a common model and commeon assumptions has been the

goal of the four projection rounds, cach ane achieving more than its predecessor.
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The process of using harmonised statistics was considerably enhanced by the partnership with DG XVI of
Curostat (the Statistical Office of the Eurepean Communities} in the third and fourth rounds of projection. ILed
by the skilled Dutch demographer Harri Cruijsen, Eurostat’s paniicipation has stimulated the improvement of the
national and regional projections through improved assumption making (carty 1990s), improved models for

inter-regional migration (middie 1990s) and better, more detailed statistics from NSOs {throughout the 1990s).

1.2 Aims

This document reports on a project to cany out an Evaluation of Regional Population Prejections for the

Eurapear Urfon sponsored by the European Commission, Directorate General XVI (Regional Policy and

Cohesion} over the period 1985-98, with the collaboration of Eurostat since 1992, The specific aims of the

project are:

* to review and evahule the methodology adopted in four rounds of Europcan Regional Population
Projections {section 2 of the report)

+ to compare the main assumptions of the four projection rounds (section 3)

¢ to compare the main results of the projection rounds (section 4}

* to compare the projection results with observed demographie series for the limited time windows for which
both scts of information are avajlable (section 4)

» to analyze the dillerences between projections and ohserved demographic series and identify the sources and
degrees of error (sections 3 and 3)

+  to make recontmendations about the future projections to be carried out in the next round after 2000 (seclion
o).

The word “to evaluale™ conventionally means “to assess the worth of . This proposal will assess the worth of

the lour sets of regional population projections commissioned by Directorate General X VI, Reglonal Policy and

Cohesion, over the past decade. These projections have been used by the Commission to inform its regional

policy and results are used inthe Periodic Reports on the social and economic situation and development of the

regions of the Community and in the Regional Development Studies. The projections provide a set of

demographic projections, which use comparable dala, methods and assumptions for the NUTS Level 2 regions in

ail Eurepean Community/Union member states. We can also extend the meaning of “evaluate” to encompass

“extract the best from”. The regional population projections have not received much use outside of the

Commission, so that part of our evaluation will assess how this misht be done through various dissemination

strategies.
1.3 The four projection rounds: characteristics

Table 1.} provides summary information about each of the projection rounds. The firss column simply lists the
sequence order of the projections. The second column lists the funding and spensoring organizations involved.
In rounds three and four DG XVI provided the funding for the associated projects, while Curostat managed the

projects and oversaw the flow of data, the preparation of assumptions and the production of outputs. The

]
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contracting organizations, which did the work, are listed in the third column of the table. Each projection round
was subject to competitive tender. All contractors were located in the southern arc of the Dutch Randstad,
reflecting the concentration of demographic/cconomic research institutes there and their world class expertise.
Duich research institutions also benefit from the strong ties and flow of contracts from the Netherlands national

government agencies, which give them experience and a track record secomd to none.

The fourth colunn of Table [.] sets out the acronym used by the contractors to describe their model and results.
The Netherlands Leonemic Institute adopted DEMETER, which stands for Demographic Evolution through
Time in Europcan Regions. 1o this was added the end date of the projection series generated, e.g. 2010, The
fourth round contractors do not appear to have adopted a collective acronym for their models and results.
However, it is uselul 1o have a shorthand titte for the projection round and the name EURCPOP1995 is
suggested, standing for European Union Population Projeclions for Countries and Regions with a 1995 basc.
This acronym has several advantages: it is recognizable in most European languages, since the stem “Euro” is
widely used. The same reasoning applies to the second component, “Pop”. We propose use of the basc year of
the projection rather than the end year, becausce the former is fixed whereas the latter 5 arbitrary. Some round
[bur projections were tun to 2050, for example, and it is always possible tor the sponsoring organization to
request Jonger projection runs. Using the population base vear to label projections is the most common practice
among NSOs. A final advantage of this new acronym is its association with the new European currency, and
with he idea of making projection results more “popular”, more accessible to a wider population. The fifth
round of European country and region projections would be called EUROPOP200G, the sixth CUROPOP2005
ad so on. The fifth column of Table 1.1 reports the end year of the main projection runs carried out in the

projection round.

The sixth column lists the base year for which the populalion stocks used in the projection were assembled
(January 1 in the year In question). Tnput data for the fertility, mortality and migration cemponents employed
refer, in general, to the latest prriod for which information was available prior to the base vear, if infonmation
was not available for that vear. In the case of intcrnal migration where the iast national census is the source, the
information can be quite dated. The seventh column of the table gives the age/time interval used in the
projection. Note (hat age and tims intervals must be the same for legitimate projection (despite attempls (o define
models that mix five-year age intervals with one-year titne intervals). For rounds one and two, a model and
projections with five-vear age and time intervals was used. By 1990 both data and software had improved to

make possibie 4 model with single years of age and one-year time intervals at rounds three and [our.

The eighth column notes the number of countries covered by each projection round. The first round, completed
in 1986, was able to include statistics for the ELUR12 member states, although in 1980 there were only 9 member
states in the Ruropean Community. The number of countries remained twelve in the 1985 and 1990 rounds, but
was expanded to eighteen in the 1995 round through the inclusion of Iceland. Liechtenstein and Norway (de
Beer and de Jong 1996) and projections were also carried out for Switzerland by Furostat (Cruijsen and Eding
1996). The motivation for this expansion in countries was to anticipate accession ol these countries to the

Furopean Ulnion. However, unlike Austria, Finland and Sweden, these countries declined to join and regional
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projections were carried out only for European Union member states.  The stk column of Table 1.1 lists the
number of regions for which projections have been produced together with the number of countries involved. In
cach round no regional projections have been carried out for Ircland and Luxcembourg, the smallest countrics
among the EURIZ/EURYS. The regional scale at which projections have been carried is Level 2 of the
harmonized classilication ol regions called the Nomenclature des Unités Territoires Statistigues {Nomenclature
of Tnits for Territorial Statistics), abbreviated NUTS. These average about 2 million inhabitants, The nomber of
regions has risen over the projection rounds as countries have joined the EU and as the spatial extents of local
govermment areas within national territories have been re-organized (see Table 5.4 for an overview of the
changes). The main increases have been through addition of Flevoland in the Netherlands (round two), the
eastern states in Germany and the regions of Austria, FinJand and Sweden. From lime to lime NUTS 2
boundaries have been changed and we can anticipate further changes in the future {e.g. the complete re-
specification in 1998 ol the NUTS 2 regions in the United Kingdom zs 2 result of local povemment re-
organization in Scotland, Wales and England). We note here that very little attention has been given to the
prablem of changing tervitorial units or to whether NUTS 2 regions are the most appropriate spatial unils to use.

This topic will be discussed again in section f of the report.
1.4 The four projection rounds: a review of documents produced

Betore discussing and cvaluating the methods, assumpticns and results of the four projection rounds it is useful
to briefly describe the source documents, Tables 1.2, 1.3, 1.4 and 1.5 set out the documents produccd for cach
projection round. The 1980 and 1983 rounds prodused only the contractor reports o DG XV, while the 1990
and 1995 rounds have resulted in contractors reports, official working papers (of Furostat), statistical tables in
LCurostat and Statistics Netherlands serials, journal articles and one independent review (Rees 1996). Most of the
reports were presented at conferences or working meetings associated with or sponsored by Eurostat. How
accessible these publications are to a Europe wide readership is debatable. The journal and book articles can
probably be obtained through most higher education or research librarics, but the departmental reports and
working papers have to be requested from Eurostat or the authors. The way in which such very valuable
documentation is being made aceessible today is via the World Wide Web. The Web provides a mechanism for
placing research reports, whose volume and detail far exceed journal or book capacitly, to be placed in a “virtual

library™ for wider use and disscmination.
141 Publications from the {980 projection rownd

The NEI (1986) report describes the methods used for the 1980 base national and regional projections. Fertility,
mortality, international migration and interregional migration are discussed and assumptions about the future
development of these components are put forward based on vecent trends. For the national projections, total
populations for cach country arc shown at five-year imervals, along with population change and changes n
population structure. At regional level, total population change is given for each region and the effects of each

component of population change are presented.
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1.4.2 Publications from the 1985 projection round

The reports by Haverkate and van Haselen (1960, 1992) are similar in format to NEI {1986). Recent
developments in the four components of population change are analyzed and the performance of the assumptions
in the 1980 base model are bricfly considered. This information is then used to produce new assumptions for
each component. The main results of the population projections are shown lor both national and regional
projections, which consist mainly of population change and the effect on the age composition of the population.
This report also contains a section on the cffect of the vnification of Germany. However, neither the 1980 nor
1985 round reports provides comprehensive tables or computer files belding the detailed input or output
variables. The cantractor (NEI) may hold such information in their computer system but we were informed that
retrieval would require considerable Jabour becanse the files were held on magnetic tape in obsolcte formars. A
copy of the 1985 tape supplied by DG XVI proved umeadable. There is a need to put in place a formal strategy

for preserving computer generated project information,
1.4.3 Publications from the 1990 projection round

Table 1.4 lists the mueh greater volume of publications arising from the 1990 round of European projections.
The first set of papers (Cruijsen 1991 to Eurostat 1$93b) relate to national scenaries and projections prepared by
Eurostat as part of a major conlerence held in Luxembourg on Human Resources at the Dawn of the 21 U Century
in 1991, The scenarios and projections are described in Eurostat {1991). This paper contains a short summary of
the assumptions underlying the two scenarios for the 1990 base national population projections, Detailed data
are provided at the national level on population change and the effect that each component has. The fulure age
compositions of the population of EC countries according te Lhe two scenarios are presented. Furostat (1993a)
reports the national projected populations dissagregated by age for the 1990 round. Eurostat (1993b) gives
similar detafled results for EFTA countries. The arguments supporting the scenarios are set oul in three papers,

anthored or co-authored by Cruzijsen.

Cruijsen (1991) reports on a detailed analysis ol national fertility trends. These tends are reviewed in the context
of changes in the determinants of fertility. Recent fertilily prujections produced by individual countries are

considered. Two [ertility scenarioe, of high and Jow fertility, are produced, which contain projected futire paths

of national age-specific fertility rates from a birth cohort perspective.

Lopez and Cruijsen (1991) analyze the major trends in national age and cause specific mortality rates over the
last 20 vears. Sex differences are also considered. Based on these develapments, two mortality scenarios. high
life expectancy and low lifc expectancy improvements, are developed at the naticnal level in EC countries and m

CFTA couniries {Curostat 1993b),

Muus and Cruijsen (1991) provide an analysis of international migration for the EC, comaining a description of
how migration is caleulated. A description of past national trends in net interational migration is provided for

different types of migration is undertaken. The migration levels cxperienced by different countries are vutlined.
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Factors thought Lo afTect the level of internutional migration, such as lubour market needs and migration policies,
are studied. Based on these analyses two scenarios, of high and low net immigration, for future net international

migratien are developed.

The regional projections in the 1990 round are presented in a scries of Netherlands Economic [nstitute papers
(NEl 1993a, 1993b, 1994a, 1994b, 1994c¢ and 1994d). WELI (1994b) and (1994d) cover the labour force
scenarios, which are outside the scope of this review. NEI (1993a} reports on the 1990 base regional population
projections and includes a brief description of the model. How each compaonent is transformed from a national to
a regional factor is Driefly described. Detailed historical analysis of ferlility and mortality is undertaken which is
used to project the regional age specific mortality and fertility rates. The possibility of introducing regional
variations in the two scenarios is also reviewed. NEI {1993b) is a detailed study of interregional migration for the
199} base regional projection model. The paper provides a brief description of alternative methods and outlines
the method wsed in the 1990 projections. Two detailed case studies are presented (Belgium and the Netherlands)
concerning the overall mobility level in each countries, the production of schedules of age-speeilic migration and
the distribution of migrants to other regions. These are the variables that are required for the modelling of

imcrregional migration using the multi-regional method.

NEL (1994a} is the main descriptive report for the 1990 regional projections. This work contains descriptions of
the methods, analysis, assumptions and main results of the regional population scenarios. The structure of the
DEMETER model is described and each component of population change is analysed in detail. The assumptions
for the two scenarios are outlined and the main results are presented. NEI (1994¢) gives detailed results of the
1990 regional pepulation projections. Projections concerning tuture levels of [ertility, life expectancy, internal

and external migration are produced as well as developments in total population and population composition.

Parallel w the DEMETER model work and projections, a sct of evaluations was carried out. First, the
Netherlands Interdisciplinary Demographic Institute (NIDI} underlovk a review of the latest official regional
population projecuons undertaken by EEA countries, in crder to identify possible improvements to the rezional
projection model (van Imhoff et al. 1994). This monograph is essential reading for NSOs reviewing currem
practice in regional population projection snd for students on advanced demography courses. Second, Cruijsen
and Eding (1996) presents an cvaluation of the 1990 national population projections to aid the produstion of the
1995 projections.  The differences between projected and observed fertility were described and analysis was
undertaken ta discover which of the two scenarios produced the most accurate projections for each component of
population change as well as total population. Third, Rees (1996) provides a review of the {990 projection round
model and results and compares it with a model and set of projections developed at the University of Leeds
(Rees, Stillwell and Convey 1992). The modclling issocs raised are discussed [urther in section 2, while further

evaluation of assumptions for the 1995 round is reported in section 3.
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1.4.4 Publications from the 1995 projection round

Table 1.5 lists the publications from the 1995 round of national and regional population projections.
Responsibility for national projections and for the regiomal fertility, merlalily and international migration
assumptions was assigned to Statistics Netherlands (Centraal Bureau voor de Statistick), while Regional
projection methods and internal migralion scenarios were tasks carried out by the Netherlands Interdisciplinary

Demographic Institute,

The 1995 base national popidation projecrions are presented by de Beer and de Jong (1996). The methods and
the assumptions used are cutlined and the main results are shown. The development of EEA national
populations and comporents of change is deseribed. The projected changes in the age structure of the
populations of the countries in the ERA are also presented. CBS (1996) summarizes the future development of
population, disaggregated by age, as prujected by cach scenario of the 1995 base model. Curestat (1997b) reports
on the new national projections in the EU according to the three pupulation projection scenarios (fow. bhaseline
and high). The future development of fertility levels, life expectancy, the size of the working population, the

level of population ageing and age dependency are analysed.

Fertility scenarios are described by de Jong (1995, 1997b). He provides a detailed analysis of fertility scenarios
for use in the 1995 regional population projection model. Recent trends in total fertility, birth order specific
fertility and the liming of fertility are anmalysed. The factors explaining the differences in fertility experience
amongst CEA countrics are considered. Previous fertility scenarios in the FEA are evaluated and forecasts of the

future fertility are presemted. Threc ncw scenarios for the future development of fertility at both national and

regional level are produced.

Mortality scenarios are outlined in van Hoorn and de Beer (1998). They produce a detailed analysis of mortality
developments, which is emploved in the production of rcginnal scenarios for the 1995 round projections. The
main trends in mortality are analyzed and the determinants of mortality arc studicd. The differences in mortality
levels between EU countries are reviewed and previous mortality scenarios are c¢valuated. Three national
mortality scenarios and the corresponding regional scenarios are developed and the assumptions that underlie

lhese and the main results produced by them are presented.

International migration scenarios ure reported in de Jong and Visser (1997). The international migration pattern
of the EEA is described and analysis is undertaken on the elfccts of cconomic changes on migration flows.
Previous scenarios developed for international migration for the ELA are evalvated and {brecasts as wo future
migration are presented. Qualitative and quantitative assumptions arc presented that underlie the scenarios for

international migration and the three scenarios are spelled out.

An averview of regional scenarios is provided in van der Gaag and dc Jong (1997). The future demographic

development in the EU at the regional level is presented. The methodology used in the projections and the
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assumptions that underlic the regional scenarios are deseribed.  The regional development of each of the

components of population change is analyzed in detail.

Full reports on the regional projection model, the internal migration model and scenarios and regional
projection results are provided in van der Gaag ef al. (1997a and 1997b), with the NIDI report containing more
detailed tahles. Aliernative migration models for projecting interregional migration are compared and the method
chosen for the 1995 medel is described. The data available for calculating internal mipration scenatios are
outlined and current patterns of interregional migration studied. Three scenarios for the 1995 basc projcction
model are develaped and the results of the tluce projections are presented. More detailed accounts of the
research into alternative internal migration models are given in van Imhoft ef o/ (1997) and van Imhoff (1999},

An update on regional projection practice in European Union member slates is presented in van der Gazag e af.
{1997¢).
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2, REVIEW AND EVALUATION OF METHODS

Building on an existing review of the 1985 and 1990 rounds of regional projections {Rees 1996), we review the
work under six general headings:
» the methods of pational and regional population projection used (section 2.1),
+ the state-space of the national and regional population system adopted (section 2.2},
« the input data and estimation methods cmployed (scction 2.3),
s (he methods of scenarin development implemented (section 2.4),
* the ways in which projection model] results are verilied (seclion 2.5)
and
s the pupulation and componcenl variables that are sutput from the projections (section 2.6},

Specific details of methods used in the four projection rounds are discussed in section 3.

2.1 Methods of national and regional projection

The methods employed in each of the four rounds of prajection combine both conventional techniques with a
number of innovations that address the problems of making the best estimates of the demographic intensitizs that
need to be input to a population projection. Over the four rounds a programme of successive improvement of

both input data and mode! has bsen implemented in an impressive way.
At the heart of the projection model 1s a set of cohort component equations:

pepulation at time t1n in age group x+n
= population at time t in age group x
- deaths in time interval t.t+nr of persons in age group x at time t
- total out-tnigrants in time interval t,t+n of persons in age group x at time t

+ total in-migrants in time interval o of persons in age group x at time

These accounting equations are converted into projection equations by substituting mortality and migration
intensities for the deaths and migration [low terms.  These intensities have to be converted into mortality
probabilities and migration probabilities for pertod-cohort transitions using conventional or multi-regional life
iable equations (as described in Willekens and Rogers 1978, Rogers 1995, van Imhoff and Keilman 1992). In
the national projections throughout and in regional projections in the 1980 and 1983 rounds conventiconal
cquations are used. In the 1990 and 1995 regional projections the multi-regional life table derivations are used,
as implemented in the MUDEA mulii-regional model package (developed by Willekens) in 1990 and in the
LIPRO multi-regional model package (developed by van Imhoff and Keilman). These are state of the art multi-
regional projection models, but they have one major drawback, which is unacknowledged in the four projection
rounds. They each assume that the input intensities are cccurrence-exposure rates and treat the intensities

computed from census migration data as if they were evenl dala. We relurn Lo this issuce later.
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These equations apply from the first age to the last. The population in the first age group at the end of the time

interval is generated by substituting births for starting population stocks:

population at time t+n in age group 0
= births in time interval
- deaths in time interval 1,t+n of persons born in the time interval
- total out-migrants in time interval t,t+n of persons bomn in the time interval

+ total in-migrants in time interval Li+n of persons born in the time interval

Births in the lime inlerval are compuled by applying age-specific fertility rates 1o populations of women in fertile

ages at risk of matermity:

births n time interval t.t+n
—sum over all [ertile ages of

the number of women by age multiplied by the age-specific tartility rate

Births must be allocated to each sex by application of a sex probability at birth {usually in the range 0.51-0.52

for males and 0.48-0.49 for females).

These equations are applied at two spatial scales: the national (NUTS 0} and regional (NUTS 23, but the
migration component is treated differently. At the national scale, only external migration needs to be taken into
accounl, while at the regional scale, it is necessary to distinguish inter-regional migration internal to each
country from external migration. Regional projections arc ticd to national by linking the regional fertility,
mortality and external migration indicators to the national. Net external migration 1o a couniry 15 distributed to
regions using a surrogale variable such us the total foreign population stock or residual net migration. Regional
fertility and mortality indicators are expressed as ratios of the national total fertilicy rates and life expectancies
and converted into the age-specific inteusities necded. There is no requirement that there be a link for inter-
regional migration. The levels of inler-regional migralion have no immediale eflect on the size ol nalional
populations. However, over time, under a constant regime of fertility, mortality and extermal migration
intensiies, the population will redistribute to higher prowth rezions and the sum of individual region projected
populations will exceed the independently projected national population. There will therefore be an
inconsistency between national and regional projections over time. A final step is therefore added that sees the
adjustment of regional populations to national totals, projection interval by projection interval. Because the
differences between national projected populations and the regional sums are fairly minor, the incansistencies of
this approach have usually been ignored. After adjustment the accounting equations that produce end-of-interval
populations will no longer hold 1t is necessary therefore to adjust the input fertility and mortality intensities to
reflect the adjustments in the populations at risk that have occurred. However, nonc of the four projection

rounds Included this step in the model.

10
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The mtroduction of @ multi~regional prajection method was a major innovation of the EU projections. However,
it is only in the 1990 and 1995 rounds that a full set of external migration assumptions were introduced for each
EU member state, The framing of the external nuigration assumption as a net migration inflow could, we feel, be
improved. [t is easier 1o study and 1o consider the gross migration streams, country by country, and to make
informed guesses about their future trajectories than to think about the future of net migration. It is also
imporlant {o improve the basis upon which external migration is distributed to regional origins and destinations

within countries. Both these issucs are being rescarched currently under DG XV contracts.

Onc major innovalion ol the fourth projection round (1995 base) was the investigation by the NIDI team of the
alternative representations of inter-regional migration by age and sex in the regional projection model (van
Imholf et al. 1997, van der Gaag 1997a, 1997b, van Imhoff 1999). This work is reviewed in more detail in
section 3. A key insight of that work is that the design of the state space of the projection model can be de-
coupled from the immediate availability of data. In the interregional migration model the elements have the
dimensions origin {O), destination (D), age (A}, sex {8) and time (T), which can be represented in shorthand as
ODAST. If the regions are large and the time series reliable, then we can observe the migration flows in this
CGDAST array and compute intensities for input to the project model. However, if the regions are small, if the
age detail is fine (e.g. single vears of age) and the time series restricled {because of spatial re-organjzation), then
the ODAST array will be sparse and unreliable. We would model the elements in the ODAST array using more
agercgate information. For exarople, we might set all ODAST — ODAS: this would be a time constancy
assumption, similar to that adopted in projection rounds one through three. Or we might set all QDAST = QD +
AS, which involves the assumption that the age-sex siructure of migration Is independent of the origin-
destination low. Again this is what was done in the 1980, 1985 and 1990 base projections. Both assumptions
were relaxed in the 1995 round, where better data made pussible a model of inter-regional migration flows that
recognized origin and destination age-sex dependency, i.e. ODAST = OD i QASIDAS. This model has been
assessed as the best choice, which balances parsimony and realism well (van Tmhoff er ol. 1997). The methods
for computing migration intensities developed by the NIDI team are ¢legantly suramarized in Chapter 7.2 of van

der (iaag ef ul. (19972, 1997b).

This conceptual leap forward, achieved in the fourth round, enables us to go one step further, we suggest, in a
fifth round. The full state-space of the projection model can be reconsidered, independently of current data
availability. The intensities (or flows) corresponding to cach of the cells in the full state-space can be modelled
using available data, or assumed null for the moment if there is no knowledge or a radical scenario assumption
could be made, exploring the impact of an event not observed in the past. We now consider what this state-space

should be, conventrating on the geographical dimension.
2.2 The state-space of the projection system

At the time of the 1995 base projections there were 202 regions at NUTS 2 level [or which regional projections

were carried out plus 2 countries (Ireland and Luxembourg), which constituted single NUTS 2 regions, making a

11
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total of 204, We might therefore envisage an origin-destination matrix of migration flows set out in the

frameworks used in Tables 2.1, 2.2 and 2.3.

The rows of the tables are the possible origins for migrants, while the columns are the destinations. The origins
are divided into countries, 1, ..., a, ..., ¢, within the European Union, and countries in other parts of Europe and
countries in the rest of the world. This latter distinction is made because the former are potential future members
of the EU, while the later will remain trading and diplomatic partners, except for a few which will also be
defence partners. The number of countries in the EU (variable ¢ in the tables) has grown over time, and countries

have moved from the outside EU., Europe set to the CU set.

Within each country are a set of regions, |, ..., i(a), ..., n{a}, where i is a tvpical region in typical country a and
n{a) is the number of regions in that country. Flows between rezions within countries are represented and
modelled in eack of the four projection rounds. These flows can be represented as M variables. Flows
between regions in different countries have not hitherto been represented and modelled — these can be

symbolized by M variables.

Using this framework, we can see how various models handle the project task. Table 3.1 shows how a migrarion
pool medel in which information on out-migration from origins and in-migration to destinations only is ased,
with no origin-destination conneclions. The review by van Imhoff e al (1994} reveals that this was the
commonest model among EEA NSOs tor subnational projection. However, the fourth round anatysis of internal
migration models (van Imhoff ef al. 1997) emphasizes that it is crucial (o include origin-deslinalion dependence.
a finding which was inluitively reached by Haverkate and van Haselen in NET (1986) in their initial DEMETER
design. Table 3.2 represents the multi-regional modcl used in cach projection round. The innovations introduced
in the fourth round by van der Gaag et af. (1997a, 1997b) concern the interaction of origins and destinations with
age and sex (substitution of an OD+OAS+DAS model for the previous OD+AS model). Table 3.5 shows the

expanded multi-regional model, which we suggest should form the basis of a fifth reund projection model.

‘There arc three strong arguments why the inter-regional flows between countries should he included in a future

LU projection round.

First, the ideal of the “European project” is to make the flow of people as easy as possible, to remove the barriers
against migration between EU couniries and to increase the ability of labour markets to adjust to differences in
rates of developments. Compared with the United States, migration flows between ELJ states are very “sticky™:
thiz reflects differcnces in lanzruage, labour market regulations and practicss, and cultural raditions, of course.

Bur technical instruments used in policy formulation should be atigned to the European ideal.

Second, there are substantial migraticn flows between European regions in different countries which are as
important as many inter-regional flows within countries. For example, there has always been a very large
exchange of migrants between Ireland and the large metropolitan arcas of the UK (Greater Londan, West

Midlands (County), Merseyside, Greater Manchester). Articles have appeared in the press commenting on the

12
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recent increase in migration from northern France to the south-east of England, leading to the establishmenl of a
substantial French community in west London, for example. Such “real world” developments need to be

represented {o the EU projection model.

Third, expanding the regional space to cover the whole of the EU overcomes the inconsistency problems of a
twe tier national-regional model. WNational statistics would clearly be vital in providing the data to estimate
model variables, but the projected national populations would merely be one of a number of aggregates that
would be produced. There would be an incentive to produce projections for European transnational pelicy areas
(¢.g. the North Sea basin, the Are 4riantigue. the Eastern borders, the Capilals region). Previcusly, researchers
have been reluctant to construct & multi-regional model with aver 200 regions. However, computer capacity
{memory, hard disk stotaze) is no longer a constraint. In the UK the England sub-pational mode!, which has a
multi-regional comporent al ils core, now handles 403 territorial units (the so-called “building blocks™ or
intersections ol the smallest local gevernment and health administration areas). Wilson and Rees (1999) report
on the design and implementation of a sub-naticnal projection modal using 209 regions covering the whole of

the Uniled Kingdom.

Another way in which the state-gpace of the projection model could be altered is to reduce Lhe spatial scale to
NUTS 3 from NUTS 2. FElsewhere (Kupiszewski and Rees 1999) we have argued that impartant population
redistribution processes in European countries can only be captured at fine spatial scales. Where a country’s
population redistribntion system lies atong the urbanization/turnaround/counter-urbanization speetrum can only
be discovered by analysis at a smaller spatial scale than NUTS 2. NUTS 3 regions are also more likely to be
administrative areas with a role in spatial planning than are NUTS 2 regions. In France, for example, NUTS 3
areas are the 94 departéments, in existence since the French revolution, In ltaly, the 95 provinel make up the
NUTS 3 layer. If policy variables were 1o be introduced into migration scenarios, then this would be much easier

at NU'TS 3 scale.

[However, there are counter-arguments. The number of regions increases from 204 (NUTS 2) to 1031 (NUTS 3
as of 1995), which is probably beyond the capability of current software. The migration arrays would be very
sparse arrays or contain very stall migration intensities. So the proposal lo inlegrare regions across countries

compeles against the proposal to inercase the number of regions within a country.

The final consideration that should be addressed in designing the state-space of the fifth projection round is
whether to include candidate member staugs in Central Europe (Estonia, Czech Republic, Hungary, Poland and
Slovenia). By the time work is complele on Ihe 2000 projection round in 2002, agreements will probably be in
place for acecssion of some or all of these countries in 2003 to 2005, There should be no ditficulty in inchiding
this set of countries, which have welt developed statistical systems and considerable experience in demographic
analysis (Rees and Kupiszewski 1998 includes an analysis of inlernal migration in three of these states, for

example).
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2.3 Input data and estimation methods

In this sub-section, we comment on the detailed techniques used to make the best use of available data and the

means that could be adopied to encourage the improvement of the input data.

1t is clearly a very considerable task to assemble consistent data sets from 12 10 15 WSOs for use in national and
regionat projections, even it vou have the authority vested by the Council ol Minislers in Lhe Statistical Ollice of
the European Communities. The four projection rounds follow a stratepy of making the best use of available
information supplicd to Eurostat for the projects. Widespread use is made of the simple but effective technique

of adjustment to ageregate regional totals of national event intensities:

regional event intensity by age and sex
— national cvent intensily by age and sex

= {regional events total / sum of (national events intensities by age & sex x regional PAR)}

This is, in effect, a simple version of the sophisticated [PF used by van der Gaag et al. (1997a, 1997b) to estimate

inter-regional migration intensities by age and sex from partial information.

It is clear from the account in Chapter 6 in van der Gaag «f al. (1997a, pp.33-33) thal a lot of the desired input
data for inter-regional migration wuas missing, despite considerable efforts by FUROSYA'Y over the 1990 and
1993 rounds. Tlow might such deficiencies be remedied before tuture rounds? There are two steps, which might
be taken.

First, the estimation methods and results might be written up as papers so that the problems and their solution
were clearly set out. Chapter 6 in the NIDI report covers an enormous amoeunt of detailed work in just two and a

half pages. However, such reports would be beyond the obligations of the contractor, once the project had been

signed ofl]

Second, a consultation process might be started in the build up to the fifth round projections with N8Os and
national experts, paralleling the effort currently being put into dissemination of the results of the fourth round. A
diulogue with data suppliers and projection users would generate a range of useful ideas and sometimes reveals
unsuspected data sources, which have been overlooked. In any case, NSOs would understand better why they
were being asked for particular data sets and why improved data were needed. For example, ta fill the gap in the
NHS palient re-registration data for inter-Area Health Board flows within Scotland might only invalve a minor
change to a tabulation programme on a NIIS Scotland computer. This could be swiftly implemented if requesied

try the right person in Lhe General Register Qffice for Scotland.
A meore general issuc, which has not been addressed in any of the projection rounds, is the “onc methoed fits all

nugration data™ problem. In Chapter 7 of van der Gaag ef @f. {1997a, 1997b), an elepant description of the

multidimensional projection model is given. [lowever, the account assumes that all migration data come in the
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form of events, from which occurrence-exposure rates can be computed. This assumption is not tenable hecause
the migration data from Austria, France, Greeee and Portugal derive from the decennial census, while in Spain
and the United Kingdem censns data are available in addition to administrative register data, and could have
been used. No account is taken in the analysis of the dependence of migration intensity measures based on
census data on the length of the jnterval used in the retrospective question. This interval in France is period from
January 1% in the year of the previous census 1982, an interval of over & years. An annual average was taken and

this would substantially underestimate the volume of migration over a single vear.

There are two aspects to this problem of how to incorporate transition data: (1) what allernative intensily

equations lo use, and (2) how to convert transition data to a commeon annual basis.

The first problem could probably be solved quite easily by reorganizing the equations in the multi-dimensional
projcction so that the matrices of transition probabilities were explicitly defined at the start. There would be two
different specifications of these equations, one the existing specification as provided in Chapler 7 of van der
Gaag ef al (19974, 1997b} and the second a specification based on transition population accounts (Rees and
Wilson 1977) or on census migration tables (Rees, Bell, Duke-Williams and Blake 1999}, Once the multi-state
transition probabilities are defined then the model procecds as specified in the MUDEA (1990 round) or LIPRO
(1995 round) projections. The differences between movement {event) and transition (migrant) data have becn
clearly defined and known about since the early 1980s (c.g. Rees and Willekens 1981, 1986): it really is time

that one integrated multi-regional projection model was constructed.

The sccond problem has been much researched but no fully satisfactory solution found Lhat does not require
considerable additional information on the frequency of inter-regional moves per inter-regional transition.
Retrospective survey or longitudinal migration history data might be used to derive empirical conversion ratios
for Austrian, French, Portuguese or United Kingdom migration data derived (rom the 1999/2000/2001 round of
population censuses. However, Austria is putting in place a population registration system {(Gisser, personal
communication), France is planning @ substitution of the comprehensive census by large continuous surveys
(Baccatni, personal communication) and the United Kingdom is intending to use Health Arca Registers to
provide more comprehensive sub-national migration data (Kilbey, personal communication). These plans might

produce better migration data for the next Curopean regional projection round.

2.4 Methods of scenario development

Projections, of course, depend critically on assumptions. We review in section 3 the work carried out at national
and sub-national scaics on developing fertility, mortality and external migration scenarios (summarized in Shaw,

Cruijsen, de Beer and de Jong 1997). Here we cuncentrate on scenario methods applied to internal migration.

An elegant method for commuting convergence of the inter-regional migration system (resulting in decreasing
net inigration between regions over lime) or its divergence (resulting In increasing net migration between regions

over time) has been developed. Ilowever, while there is strong evidence reported in other studies that regions
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move in the same dircction over time in terms of their fertility or mortality, no strong evidence has been
presented in the fourth round papers of such 2 phenomenon occurring with respect to migration. {n a study of
UK. migration at NUTS 2 leve! over the 1975-92 period, Rees (1995} showed that while most regions were
experiencing convergence {decreasing net migration}, there were exceptions. The Grampian region, for example,
experienced increasing net in-migration over the period. The south-eastern region of Essex saw a switch from net
in-migration to out-migration. In the case of the Grampian region, the strength of inflows was closely tied to the
state of the ofl=shore oil industry. Essex, as part ol the middle ring of the wider London metropolitan region. saw

the wave of suburban growth pass beyond its borders into East Anglia over the period.

So the arguments for developing global scenarios tor internal migration are weak. Regions behave in individual
ways, depending on the fortunes of their principal economic activitizs that influence job-related migration, and
on their position in the hierarchy of residential desirability that influences housing related migration. Pan-
Eurcpean research into internal migration patterns has shown that the different life course stages have different
agendas (Recs and Kupiszewski 1998, Kupiszewski and Rees 1999). Young adulis are attracted to metropolitan
centres, offering educational and starter job opportunities and affordable housing. Families seek different
residential environments away from the denser parts of urban areas or away from urban areas entirely. At
retirement, households {usually empty nest couples) are freed from work ties and the richer retirees may re-
evaluate their locations, meving to lower density areas with greater residential amenities. TFinally, the elderly

may be faced with the need to migrate as a result of widowhood or ill-health wo locations where elder/health care

1s well provided.

What is needed are scenarios that take into account the individual development of each region. Rees and
Kupiszewski (1998) recontmend the specification of spatial intcraction models {SIMs) in which migration flows
are linked to regional characterislics and, il possible, regional policy variables. Kupiszewski and Rees (1999)
make suggeslions about how a range of SIMs fitted to each broad life stage group of migrants might be
construcied using variables available across Furopean regions (population density and unemployment), which
capture many of the relationships. Scveral Dutch rescarch Institutes have recently begun a programme for the
development of demo-economic models of regional population development in central and eastern Europe which

takes forward this agenda (see the NI Web site, hitp-/fwww midi nl/y.
2.5 Calibration of the projections

Most scientific models are tested out against empirical evidence. This has been done in the four projection
rounds in the design of models for each of the components. However, it is extremely rare for a projection model
to be tested out against a time series of data. Such an exercise is increasingly required when projections are
carried ot for government or commercial clients. For example, in constructing local population cstimates as
input te a mulli-regional model of ward populations in live loval government districts, the researchers were
required to demonstrate that the demographic-1PF model for ward population estimates rolled forwurd from 1981

1o 1591 produced good fits to the census populations in the latter vear (Rees 19%94).
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2.6 Qutput variables

Considerable difficulties were experienced in constructing, comparable time series of input and output variables
from reports and ocutput files available from the four projection rounds. The set of variables provided by the
[ourth round was nearly fully comprehensive in terms of outputs but there were many origin-destination
variables, which could also be generated. The input database should include all variables inpur for each
scenario. The outputs variables should include: population stocks, by sex and age, births, by sex and age at
maternity, deaths, by sex and age, total in-migration, by sex and age, total out-migration, by sex and age,
immigration, by sex and age, emigration, by sex and age, and inler-regional migration flows, by sex and age.
The summary indicalors should include total fertility rates, life expectancies, grass migraproduction rates and
micration expectancies for toral internal in-migration, total internal out-migration, total emigration, tolal
immigration, total in-migration and total out-migration. For the stocks and flows wvariables, associated
percentape distributions across ages and regions and countries would be useful, together with a battery of time
series indicators (where the base year s set o 100). All age classified tables should clearly indicate the age-time
gbservation plan being used, and in the case of period-cohort variables (the norm) tables should be labelled by

both start of interval and end of interval ages.

In the next section, we discuss some important details of each of the projection round models and evaluate the

assumptions adopled in the projections at both national and regional scale.
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3. EVALUATION OF BETAILED METHODS AND FORECASTING ASSUMFPTIONS

This scetion of the report analyscs the detailed methods and assumptions adopted in each of European projection
rounds and in each variant. We also, whenever possible, try to confront these assumptions with the actual
developments. The assumptions for all projections and variants are summarised in Tabic 3.1 for easy reference.
The review of the four EU projection rounds (section 1) has shown how the models and assumptions have
become more sophisticated and detailed with time. We now examine how well those models and assumptions
have performed at replicating recent historical change over the 1980 to 1996 period. [n this ¢examination there is
rclatively little to assess the more recent projection rounds against, so it is ironic that the earlier, simpler 1980

and 1985 rounds which will he subject to the most scrutiny.

3.1 Detailed methods and assumptions for the 1980 base projections

The first population projection of the then European Communities was prepared by NEI (NET 1986) using the
DEMETER 2010 population projection model. The key difference between this projection and a sum of national
projections is that the former was prepared based for the same benchmark year, using the same methodology and
uniform set of assumptions. The projection was conducted on two levels: the first was the national, the second
was regional (NUTS-2) level. Projections are made for 30 vears up to 2010, The method used is 4 cohorl
component model and the starting point is the base population at time t, disaggreeated by sex and five-year age

groups. Projections can only be made for five-year intervals.

Separate sets of assumptions were prepared for each component. At the national level the following assumplions
were adopted: (1) there is no international migration; and (2} age-specific fertility and martality rates observed in
980 were held constant over time. The detailed metheds and these assumptions will be examined now. The
comparison is made for three 3-years periods: 1980-1981, 1985-198% and 1990-1994. Wec examine the

component models and assumptions in the order: international migration, fertility and mortality.
3.1.1 International migration methods and asswmptions

All assumptions on external migration in all projection rounds are gathered together in Table 3.2 for 15 EU member
states. The figures are net immigration flows for the year recorded in the column, The rows of the table refer to

eight projections carried out in the four projection rounds.

Table 3.3 presents errors generated by the assumption of a lack of international migration in each country
subsequent S-years periods. [n the first two five-year periods the error in EUUR 12 is very low at 0.06% and 0.64%
respectively. The last five-year period witnessed a 2.21% error. If we look at each country sepatately, T.uxembourg
was the most affected, Over 135 years there was an underestimation of 9.28%, the majority of which occurred in the
last five years. However, in absolute terms the error is small — less than 34 thousand. Germany, with the second
largest relative ermor of 7.3%, mostly concentrated in the last five years, has an absolute underestimation of 4.483

millions. Treland, with an overestimation 01 6.11% and Greece with an underestimation of 5.2%, complcte the [ist of
» p
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countrics in which the assumption of no international migration was unfenable. Most of the error was generated in
the period 1990-1994, when the international migration was particularly high. However, it has continued in the later
19905 at levels much higher than in the 1980s. The magnitude of the error cumulated over 13 years clearly shows
that the assumption that international migration could be ignored is incorrect. 'We can se¢ this more clearly today
than was possible in the early 1980s. However, the experience of large wave ol guest workers in 1980 and carly

1970 should not have baen forgotten that casily in 1980s,
3.1.2 Fertility methuds and assumptions
3.1.2.1 Methoeds of deriving ferlilily rates

In a projection, it is necessary to determine the size of the age gsroup 0-4 at time 1+5. This is done by considering
the number of births that will occur in the five-vear period. Account is taken for the fact that during the five-
year period some of the fertile women will die by using the mean of the population of the [ertile cohorts i at time
t and the cohorts i+ at time t+1. Again account is made for the moving on process by using the following

fertility formula to combing observed fertility rates in two successive five year ages:
F~A+({4A+RYSH((3A+2BY/5)+((2A+3B)/S (A +4BYS)

where A is the fertility rate of age group i, B is the fertility rate of age group i+1, I is the period fertility rate.
Division of the births between boys and girls s undertaken using the national percenlages of boys for cach

country. The mortality of new-born infants is then calculated using the following formula:
C=T/54(1-AN(1-8Y+ (1-BY ~{1-BY+(1-B)+1)

where A is the death rate of ages less than 1 year old, B is the death rate of ages {-4 vears and C is the survival
rate. This survival rate is applied to the number of births to produce the population aged 0-4 at time t+5. This
process is repeated for each five-year period. For the 1980 base population projection it is assumed that both age

specilic morality rates and age specific fertility rates will remain stable at the 1980 level up to 2010.
3.1.2.2 Fertility asswmptions in the 1980 base national projections

We now examine the impact of the assumption of constant age-specific fertility rates on the accuracy of forecast.
The authors of the 1980 projection adopted the simple assumption that age specific fertility rates observed in
1930 remained unchanged over the entire projection period. The assumed total fertility rates tor the EUR]12 arc
set out in Table 3.5. Figure 3.1 charts age-specific fertility rates in 1980, 1985, 1990 and 1993 in all countries of
the EUR12. In a majority of EUR12 countrics the assnmption of stable fertility rates does not hold. In some
countries the reduction of rates was most pronounced. In Spain in 1995 fertility rates for 20-24 year old were
only 31%% of their 1980 value; for the four subsequent age groups the percenlages wure reductions of 37%. 199%,

9% and 10%. Smaller but still very substantial reductions for 20-24 year age group occurred in Greece and
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Ireland (1o 40%), to 36% lor laly, 45% [or Portugal and 48% for the Netherlands. This strong reduction of
fertility rates in young age groups was to a limited degree compensated by increases in fertility in 30-34 and 35-
39 age groups. In Denmark, for example, the 1995 values were 199% and 245% respectively of the 1980 rates in
these two age groups. Overall, the pattern of changes is that the general reduction in fertility in most of the
FEUR 12 countrias is combined with a shift in the age of motherhood. We suspect that over this period there was a
process of widespread postponement of the (irst pregnancy, but apparently many ef postponed pregnancies were
never realized. In none of the countrics are the adopted assumptions acceptable but they are completely

incompatible with values observed in Deamark, Greece, Ireland, Italy, Spain, the Netherlands and Portugal.

An altcrnative variant for fertility change was defined in the 1980 base projection in terms of chapges ol lotal
fertility rate (TFR) over time. It was possible to compare the TFR assumed in this variant {Table 3.3) with actual
values. The values assumed reflected quite well actual developments for the fizst 10 vears (1983-1990). Only
occasionally did the difference between observed and projected values cxcecded 8.2 With the exception of
Luxembowrg in 1983 actual values were lower than predicted ones. In 1995 the differences increased
substantially due to a radical reduction in the observed TFR, in particular in Southcrn Europe. Certainly this

alternative projection picturcd the lertility change much better than the one of constant rates used in the main

projection.
3.1.3 Mortdlity methods and assumptions

3.1.3.1 Mcthods of deriving survival rates

The first step in the projection method is to estimate the movement of the present population. this is undertaken
using survival rates. ‘The part of a cohort that survives at time t+5 is calculated by multiplying the pupulation in
that cohort group at lime t by the survival rate for that group. However, it is not correct to simply apply the
average death rate for the whole five year age group because cach year a portion of the age group moves on to
the next age group and is replaced with the highest age vear of the age group below it. If it is assumed that each
age group is made up of five proportionate age groups the following formula for the survival rate is used which

accounts for this moving on process:
C—(1-A)*(1-(dA+BYSP(1-SAR2BYIF(1-(2A+3BY5)*(1-(A-4R)/3)

where (0 is the survival rate, A is the death rate of group i, and B is the death rate of group it 1. By multiplying
the population of cach age group in base vear t by its relevant survival rate and subsequently moving it up one
age group, the population aged greater than 5 vears is obtained for time =3, This method of computing the five
year period-cohort survival probability for use in the projection model is an empirical approximation, which is
correeted by adoption of proper multi-regional models in the 1990 projection round. Use of age-time graphs
{Lexis-Becker-Verwelj-Pressat diagrams, see Vanderschrick 1992} to cxplain and check prejection models is

recommended.
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3.1.3.2 Moriality assumptions in the 1980 base pational projections

The assumption of constant age-specific mortality rates has little impact on the accuracy of forecasts Age-
specific death rates provided by REGIO database in member states of the EURIZ2 remained remarkably stable.
Therefore, the assumption of constant age-specific death rates made by authors of projection was fully justified.
However, the quality ol dala on mortality in the REGIO database iy very doubtful — lor cxample, inhabitanls of
Luxembourg helow 34 years of age, accarding to REGIO, experience zero wortality. Also the death rate of those

at the age of 70 and over, is reported 10 be 2.3-2.6 per thousand, rate which are far too low.
3. 1.4 Methods used in regional poprlation profections

The projection method used to produce projected regional population is the same as is used for the national
projections but with the addifion of intctropional migration. The differences in regicnal death rates and fertility
rales are calculated in the following way. National death rates and fertility rates are applied to the regional
population to preduce a theorctical number of births and deaths [or the region at time 1. This figure is compared
0 the observed number of births and deaths in the region in order to derive a regional factor that is used to
correct the national ape speeific death rales and fertility rates for esch region. These regional raies are

subscquently used to calculate the natural movement of regional populations.

Ornice natural mevement ol the regional population has been calculated the inverregional migration is estimated.
The model used to estimate the level of migration is a descriptive model as oppased to an explanatory mode! and
therefore does not inclode any variables conceruing the molivations for migration. The model for internal
migration is a lwo slage model in which the migration process is split into the estimation of cut-migration for a

region and then the distribution of those migrants to other regions is modelled separately.

The number of out-migrants is caleulated using “rodel migration schedules™ that are constructed using observed
national age-specific migration rates. We note that, although the authors refer to the Rogers and Castro (1981)
model, we were not convinced that it had actually been used until the fourth projection round. Rather, for each
regton, these national migration schedules are scaled up or down depending on the size of the region and other
reglon specific faclors (that are not stated in the report). The distribution of these out-migrants to other regions in
the country is projected by constructing a matrix of the observed destination distribution of internal migrants in

1980 (disaggregated by sex). 'the predicted out-migrants are subsequently distributed according to this matrix.

The net internal migration aumbers are then added to the population totals for each region. A further part of the
migration process 15 the calculation of the number of children born to women who migrate during the five- vear
projection period. This is undertaken using national age-specilic ferlility rates. Again fully consistent models

handling these population flows are not developed until the 1995 projection round.

‘Yhe final part of the projection process thal has o be undertaken is to check that the regional projections are

consistent with the national projections already produced.
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3.1.5 Assumptions used in the 1980 base regional prajections
3.1.5.1 Assumptions about international migration at regional scalc

Assumptions for regional population projections are directly linked to the assumptions adopted on national level.
At regional level the assumplion of no international migration will generate considerably higher errors in
regional populations than at national level. This is due because foreign migrants tend to concentrate in Lhe largest
agglomerations. For example in Germany, according to Jones {1994), in 1989 23% of all foreigners lived in
Hamburg and West Berlin, and a further 29% concentrated in the main cities of Nordrhein-Westfalen, Baden-
Wiirttemberg and Hessen. The concentration is so high that in some cities (Offenbach, Frankfurt) more than a
quarter of population is foreign. Such large shares of forefan populations in selected regions makes them
particularly vulnerable to the assumption of no international migration. [n these regions the ervor of population

projection may be particularly high.
3.1.5.2 Assumptions about fertility rates at regional scale

The method of calculation of age specific birth rates allows for simple scaling of region and age specific birth
rates to the level of fertility observed in each region. This method does not cater for regions in which the regional
age structure of fertility differ substantially from the national one. We have not got all the data necessary 1o
conduct a thorough check of how the method of projecting age-specific regional birth rates compare Lo ebserved
values. Howoever, we can check this assumption against 1984 fertility data lor Germany. Figure 3.3 shows age-
specific regional fertility raies for Lander (NUFS-1 regions) standardised to national values. In an ideal situation,
when the age structure of hirths is uniform over entire country and the only dimension differentiating regions 1s
the intensity of procreation, we should obtain a set of lines parallel v horizontal axis. At Jdnder scale the
assumption adopted by the aulhors ol forecast holds fairly well, Most significant deviations are obscrved in the

yaungast and the oldest age groups, in which the rates are low and have little impact on overall fertility level.

5.1.5.3 Assumplicns about mostality rates at regional scale

To check the validity of the way age-specific death rafes were caleulated for regions, we applied a parallel
method to the one used for cxamination of the adequacy of the assumption on fertility rates. Regional age-
specific death rates standardized to national valucs for German Ldwder in 1984 are presented in Figure 3.4. As
previously a set of lines paralle) to the horizontal axis denotes that the assumption adapted for the projection
helds in reality. Unfortunatcly this is not a case when mortality is considered. Standardized rates form broken
lines deviating substantially from assumed values. The examination was conducted for NUTS level 1 units. On

NUTS level 2 we may expect substantially higher differentiation and error in calculation of mortaliry.

3.1.5.4 Assumptions aboul inlerregicenal migration
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The method vl caleulation ol regional owt-migration rates was in fact very similar to the method of calculation of
birth or death rates. Intensities of migraticn by age on the national level were adjusted up or dawn te fit regional
oul-migration estimaied by applying national rates to regional populations. We have not done specific
calculations to support or reject this assumption, as no data were available, but we do not believe il represenls
realily in a very accurate way. Key arguments to support this statcment have been assembled in a study by Rees
and Kupiszewski (1998}). This study shows that outflows from large urban agglomerations are dominated by
family age groups (children and adults between 25 and 45). Out-migration from peripheral and rural regions are
dominated by teenagers and young adults {15-24 years). Age structures of migrants from these two types of
regions differ fundamentally. Resulting changes in age structure of regions are not accounted for in the model,

neither are consequent shifts in fertility and monrtality patterns.
3.1.6 Summary of findings for the 1980 base profections

The appreach taken in the 1980 projection was, to large extent, governed by dala accessibility and fack of
expertise n construction of sub-national projections in a large number of countries. Many of the assumptions
adopled in the construction of prajection were very simple and unrealistic. Some of them, such as time-constant
age-specific fertility rates, were already queslionable at the time of constructing the projection. Others, in
particuler the one on zero international migration, proved a decade later to be utierly false — muinly due to
unpredicted and unpredictable political changes in Central and Castern Europe. In consequence the projection
was much more a sct of twelve separale projections of populations of member states of the European Cornmunity
than one projection of the EURI2 population system. IDespite all these criticisms, the 1980 projection was the
first successful attempt to projeet multi-national populations based on a unified data set and projection
assumptions {earlier ITASA projections of populations of 17 member states lack botly) and sct standards for

future studies.
3.2 Detailed methods and assumptions for the 1983 base projections

The 1985 projection {Haverkate, van Haselen 1990, 1992, Eurostat 1991) used the DEMETER 2015 model, a
slight madification of the DEMETER 2010 model applied in the 1980 projection. In the 1985 base projeetion
some international imigration assumptions are included in the mode) for Tretand and Germany and a fertility
varianl is produced. Again projections are made for a 30 vear period and are based on a population classified by

sex and five year age group.
3.2.1 Assumptions on international migration in the 1985 buse national projections

We assess first the impact of the international migration assumplions on the accuracy of forecast. [n comparison
to the {980 projection some international migration is added. but only for Ireland and Germany and only tor the
first five-vear peniod of the projection. Ireland is assumed to experience negative net migration. Migration
estimates provided tfor the period 1985-90 the Central Statistics Office of Ireland are used. Germany is assumed

to experience positive net international migration between 1983 and 1990, using figures provided by the
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Bundesausgleichsamt.  Between 1990 and 2015 migration in these countnes is nol projected due to the

dillicullies in producing accurate futurc estimates of migration levels.

As ‘Fable 3.3 shows for the 1980 based projection the largest error in arising from the assumption on lack of
international migration was introduced in the 1990-1993 period. This is also the case for 1985 based projection.
Qver a 10 year period forecasting error due to neglecting foreign migration is for the entire EUR12 fairy low —
only 2.1% (Table 3.3). It is considerably higher for individual countrics: [or Luxembourg 8.7%, Germany,
despite introducing migratien over the first five vears of projection, 5.4% and for Greece 4.2%. The assumption
adopted allowed for substantial reduction in the error for Ireland. Certainly at the time of construction of the
projection it was clear that Germany would continue to pain population beyond 199G and this should have been
incorporated into the projection. Also for Luxembourg, a perennial gainer of immigrants, some corrections
should have been devised. It should be neted, however, that introduction of non-zero net migration on a one-off
busis for some countries instead of systematically for all countries, may generate error in the balance of

population of other countries and lead to counting inlernational migrants fwice.
3.2.2 Fertility assumptions in the 1985 base national projections

In the case of fertiliry two variants were produced and tested, a stable fertility variant in which the age specific
fertility rates remained at the 1983 level throughout the projection period and a projected fertility variant which
assumed Gme-variable age-specific fertility rates, Examination of Figure 3.1 shows that over the period 1983-
1995 only in Germany, Belgium and to lesser extent in the United Kingdom does the former assumption hold in
veality. In all other countries either reduction (Greeee, Ireland ltaly, Portugal, Spain) or increase (Denmark,
Luxemboure, the Netherlands) in age-specific rates was observed or a shill in fertility towards older ages

(France) wus evident.

In the projected fertility variant, age- specific fertility rates are extrapulated up 1o 2015 based on observed rends.
A curve fitling procedure is undertaken in which the most recent fertility developments have (he most weight in
determining future fertilily. The projected eurve is smoothed until there is practical stability in fertility Jevels
aftcr 2000. The assumed rates are presented in Haverkate and van Haselen (1990) in a figure, but it was
impeossible to read the actual values from this figure. It was, bowever, possible to cempare fotal fertility rates
arising from the adopted assumption against observed valucs {Table 3.3). It was found (hal this variant more
accurately replicated observed fertility rends: in 14 our of 24 measurcments it generated smaller error in the

TFR than rates stable over time. ‘Therefore it was right to adopt it in lhe projection model.
3.2.3 Mortality assumptions in the 1983 base national projections
Morraiity is included in the model using the same method as in the 1980 projections. As in the 1980 round of

projections it is assumed that age-specific mortality rates will remain stable throughout the projection period at

the level ohserved in | 984,
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3.2.4 Assumptions for the 1985 base regional projections

‘The methed of producing regional population projections is the same as in the 1980 base population projections.
Inclusion of international migration in the first 5 years of projection helped to curb the error at regional level. Al
comments made with regard to 1980 projection {section 3.1.4) are valid here. The mechanism of calculation of
regional age-specific fertility rates for the 1985 base projection was identical to the oac used in the 1980
projection. However, improved calculation of age specific fertility rates at the national level most Hkely had a
positive impact on values estimated at regional level. Handling of age specific mortality rates for the 1985

projection is the same as in the 1980 base projection. Therefore the previous comments remain in force.

In the case of interregional migration in 1985, the migration matrices for the distribution of oul-migrants te other
regions for France and Portugal did not refer to 1985 but were based on the latest available population censuses
(1982 for France and {980 for Portugal}. Data for Greece were provided by Eurostal and are not believed to be
particularly reliable {Papadakis and Stillwell 1996}, In the case of interregional migration in 1985 the samc

method and assumptions are used as in the 1980 base projections.
3.3 Detailed methods and assumptions for the 1990 base projections

The 1990 base population projections to 2020 use the same modelling procedure as previous rounds. In this case
populations are disaggregated by sex and single years ot age from 0-90-. Projections are made for single vears
and not for five-year periods. Another ditlerence belween this and previous prejections is the order in which the
components of population change are introduced. As in the other projections, age specific mortality rates arc
first used to account for the number of deaths that will occur in that year, but then international migration is
introduced before age-specific lertility rates are used to calculate the number of births. International migrants are

allowed to be at risk of producing c¢hildren in destination countries.
3.3.1 International migrarion assuwmptions for the 1990 base national projections

in the 1990 busc national projections net intérnational migration is projected for all countrics in the EC.
Observed data were used to determine trends in international migration. Net external migration was calculated
from observed data by deducting antwral natural growth from total population growth per annum. However,
corrections were made to these calculations using data from national censuses and register counts.  Age-sex

specilic net migration figures were estimated using annual population age structures and the number of births

and deaths broken down by age and sex.

The twu allernative scenarios were also produced for international migration (Muus, Cruijsen 1991). “The high
scenario foresees a relatively large demand for immigrant labour and the adoption of favourable views of
immigrants over the next 30 years. Other factors encouraging net immigration to the EC include the following:
chain migration, high refum migration of EC nationals, low attraction of EC labour to the third countries.

[requent major polilical disturbances in third countries, restrictive admission policies of EC nationals in third
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countries, and less restrictive admission policies in EC countries in the next 30 years. For the low scenario,
which represents a pessimistic economic view, the current situation of high net external migration levels for
cauntries in the EC will end and be replaced by the lower levels experienced in the past. It was assumed that
sufficient labour force will be available within the FUR12, that chain migration will be low, that there will be
little return migration of EC nationals, that no major political disturbances oceur in third countries, and that EC

countries implement restrictive admission policics.

The method of praducing the scenarios is as follows. The starting point is a sct of national net migration figures,
made up of several types of migrants: Aussiedler, asylum seekers and labour migrants, those migrating for the
purposes of family reunification and EC nationals. Dxtrapolation is then undertaken for each of these elements

for the period 1991-1995. After 1995 il is assumed that there will be no changes in the level of migration.

For the low scenario it is assumed that the number of Aussiedior will reduce rapidly from 397000 in 1990 to
50000 i 1993 and remain on this level thereafter. The number of asylum seekers drops from 325000 to 100000
in 1994. The net gains of other categories of migrants reduce from 168000 in 1990 o 100000 in 1994. Toral net

migration reduces {rom 90000 in 1990 to 250000 in 1994 and stays on this level.

In the high scenario it is assiumed that nct migration will only decrease slightly leading 1o an annual positive net
migration ol 750,000 from 1994 onwards. The number of 4ussiedler reduces rapidly from 397000 in 1990 to
10000¢ in 1994 and remains on this level. The number of asvlum seekers drops trom 325000 to 250004 in 1994,
The nct gains of other categories of migrants increase from 360000 in 1990 to 400000 in 1991, Total net

migration reduces from 1082000 in 1999 to 730000 in 1994 and stays on this level since then.

Obtaining values for entire EUR12 allows for further estimations of national net gains and loses. In both variants
Aussiedler were allocated to Germany and two ather classes of migrants were distributed proportionally 1o shares
observed in the years 1985-1989 with slight correction benefiting southern Ewrope and reducing the share of

Germany. Results of this operation are presented in Table 3.2.

Table 3.4 shows calculation of projection errors hased on the projected low and high variants of international
migration over the pericd 1956-1995 and observed values in the same period. In almost all cases projected
migration js lower than observed. Errors in the low variant of projection are comparable to errors in the
projections based on 1980 and 1985 populations. However, the very high errors in 1980 and 1985 base
projections for countries in which international migration components play important reles in the averall
population dynamics have been almost eradicated and do not differ from errors observed in other countries,
Assumptions adopted in the high variant of the projection gave even better results with the highest error due (o

international migration cqual to 2.8% of the base year population over six years recorded [or the Netherlands.

3.3.2 Fertitity assumptions for the 1990 base national projecrions
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Two scenarios were produced for the [ertility component of the population projection model (Cruijsen 1991). In
the pessimistic scenario, 1t is assumed conditions will not allow women to combine motherhood and working, In
this scenario lhere is stagnant economic growth and governments have insufficient revenues te extend the
provision of childcare facilities or to increase [amily allowances. This is assumed to lead to increased
childlessness of 25%. An EC average totat fertility of 1.5 children per women is predicted for 2020. Under this
scenario there will be no change in fertility differences belween countries. In the high scenario on the other
hund, econemic growth is experienced and governments and private companies encourage the development of
childeare systems. It is assumed that childlessness will reach a level of 10% by 2020 and that total ferlility in the

EC will increase to 2 children per woman.

Table 3.5 shows that only exceptionally, in Denmark, Luxembourg and Portugal. were observed 1995 TFRs
higher than assumed in the low, pessimistic scenaria. Observed TFRs never exceeded the values assumed in the
high scenario. [n all other countries TFR observed in 1985 were lower than Lhose assumed in the low scenario.
Overall abserved fertility in 1985 was lower than the most pessimistic assumptions adopted in projections. It is
quite hikely that the period of low fertility has reached its low point. In all countries of EUR12 except Belgium
and Denmark, TFR values in 1996 and 1997 were higher than those observed in 1995, As the rise in fertility is
remarkably wide, 1995 might have been a turning point in fertility trends in the European Unien. One may set a
hypothesis thar fertility trajectories in Belgium and Denmark are lagging behind trajectorics in wllier countries, In

that casc it is quite likely the low scenario will be in firture closer to reality than in the period 1990-1995.
3.3.3 Mortality assumpiions for the 1990 base narional projections

The scenarios for mortalicy are developed using past trends in age specific mortality rates and cpidemiological
scenartos for major causes of deuth based on likely changes in risk factors and trends in health care. The lead
indicator for the scenarios is life expectancy at birth, which is projected for males and lemales separately.
Observed and assumed life expectancies are listed in Table 3.6, For the period 1990-2000 the scenarios are
developed in the fellowing way. The life expeclancy in cach country is extrapolated from the last known value.
The epideminlagical scenarios are applied to this figure, but this does not allow tor differences between
countrics in the rate of mortality change. 'This factor is aceounted For by adjusting the cpidemiological scenarios
by giving equal weight to country specific extrapolations of life expectancy at birth bused on the observations
from the previous ten vears. A similar method is used Lo produce projections of mortality from 2000 to 2020
The proportions of mortality decreases assumed for the causes of death for 2000-2010 and 2010-2020 are
successively applied. These are then adjusted for each country depending on which scenatio is being produced.
The high scenario assumes that economic growth will lead 10 4 convergence of national mortality rates due to the
achievermnent of more equal health status. The low scenario produces less decrease in mortality rates than the

high scenario and no convergence of natianal mortality rates eccurs.
‘The assumptions that underlie the scenario projections of mortality are that, for the high scenario, on average life

expectancy at birth in the EC in 2020 will increase by 5.4 years to 78 years for males, and increase by 4.1 years

to 83 yeurs for females (Tahle 3.6). For the low scenario it is assurned that life expectaney will increase by 1.3
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years lcss than in rthe high scenario. The low scenario is even more pessimistic for Germany due to the
differences in social, environmental and heaith conditions ot the former Federal Republic of Germany (FRG)
and the former German Democratic Republic (GDR). For the former GDR life expectancy is only expected to
rise by 0.5 years by 2000, With respect to convergence between counlries, for the high scepario it is assumed
that the variation in life expeciancy at birth between countries in the EC will decrease from 1 year in 2000 for
females to 0.7 vears in 2020 and from 0.8 to 0.5 for males. In this scenario it is alsa expected that the difference
in life expectancy between males and females will decline to 5 years on average by 2020, For the low scenario

no convergence is assumed either between countries or between sexes.
1.3 4 Detailed methods for the 1990 regional projections

The modelling procedure at the regional level is the same as in the previous models except that projections are
made for single years and two alternative scenarios are produced. In the regional population projection modcl the
compenents of population change are introduced in the following order: mortality, interregional migration,
intcrnational migration and fertility. At each step in the projection model the regional results are comparcd to

the national projections Lo ensure consistency.

For the interregional migration component of the projection model. s in previous rounds, the method is a multi-
regional mudel for all age migration to which is applied national schedules of age-speeific migration rates. It is
useful to provide here a more detailed account of the methods used for estimating the necessary interregional
migration intensitics. Out-migration rates from each region are determined by applying national age-specitic
migration rates (o the regional population to generate an expected number of migrants. The ranos of observed to
cxpected regional out-migrants are then computed and applied to the national age-specilic migration rates to
generate cstimatcs of age-specific regional out-migration rates. The conditional probabilities of migrating 1o a
deslination wiven out-migration from an origin region are computed from the interregional migration matrices for
each country. The inlerregional ape-sex specific migration rates are then estimated by multiplying the age-

specific out-migration rates by the destination probabilitics. In formal terms, these steps are as follows.

{1} Compute national age-scx specific interregional migration rates:

Mg = MM”PM

(2} Estimate regional age-sex specific out-migration rates:

Mliag — Mg % (M| ! I-as 18799 P:as )

{3) Compute the destination probabilities conditional on origin and interregional migration:

p(7i)y — M/ M

{4) Estimatc the interregional age-sex specific migration rates

Myes = Mige % Pl
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(3) Use these rates in the multiregional population projection madel.

M represents the number of migrations, m represents an occurrence-exposure migration rate, P represents the
population at risk (normally the average population in the measurement interval), & slands for age and s for sex.
While. for a general audience, such a deseription is “too mathcmatical”, it is essential to use formal
representations in order to achieve precision. The accounts in projection rounds one to three lack this formal
precision {though we do not belicve that it has seriously compromised the projection results). Compare, for
example, the description given above with that in NEI {1994a, p.28) of the DEMETER maodel, which is full of
ambignities and imprecision. Fortunaiely, the regional projection medel in the fourth round is described with

both precision and economy, and this should be the standard for future rounds.
3.3.3 Assumptions for the 1990 base regional projections

For the 1990 base projections two alternative scenarios are produced to account for pessible variations in
ECONOMIC circumstances in the future allvcling population change within the EU). The two scenarios are calied

the low (or pessimistic) scenario and the high (or optimistic) scenario. The two scenarios are developed for each

of the cemponents of population change.
3.3.5.1 Assumptions about region-specific international migration

It is necessary to allocate international migrants assumed at the national lcvel between regions. A fourth
component model was used for this process: i.c. natural growth and net intemal migration were subtracted from
the total yearly population growth 1o yield an “indication™ of the distribution of net international migration. A
regtonal distribution of the migrants is caicniared nging the national net flow multiplied by the percentage of net
external migration having a destination in that region. These “percentages™ are numbers at severe risk. 1f they
are 100 > (regional pet international migration/national net imcrnalional migration), what happens when the
denominator is zero? The lesson o be drawn from these difficulties is that future projection models should
handle external migration as gross flows, even if some pretty crude cstimates are needed, Planners in regions

need to know about the gross number of arrivals in refugee crises: providing bed-spaces and resources for only

the net number would be a disaster.

For the low scenario it is assumed that the distribution of intcrnational migrants across regions in 1990 is
muintzined throughout the projection period. In the high scenario it is assumed that international migrants will
become miere cvenly spread across regions. The distribution in the final projection year is caleulated as the
average of the 1990 distribution and the population distribution in 2019, The diswribution of migrants for years
between 1990 and 2019 arc calculaled through interpolation. There is little empirical evidence for such a
process occurring in the past with respect to immigration destinations. Yes, successive generations of some
immigrant groups have dispersed in part, but there is evidence of concenhration over time for other groups (see
Rees and Phillips 1996 for analysis of the changing distribution of ethnic minorities in the UK in the 1981-9]

decade). However, this misses the point. The International migrants are new arrivals and (hey go o the
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locations within countries where jobs are available and communities of fellow elthnic group members are
cstablished. These are the metropolises which are currently experiencing economic growth, particulatly capital
citics. This ocecurs even when a policy of dispersal to available temporary accommodation is adepted of
necessity because of large waves of asylum seekers and refugees. They relocate from their initial “transit

camps” quile rapidly.
3.3.5.2 Assumptions about region-specific fertility rates

Analysis of fertility levels was underlaken through the production of gamma curves. The age-specific vector of
fertility rates for national projections is modelled by a gamma curve, characterised by three parameters. These
are the average number of children per woman, average age of mother at birth and the variance. For cach
parameter a region specific correction factor is introduced and applied to the national parameters. Subsequently,
region specific gamma curves can be constructed and from them region and age specific ferility rates can be
derived. The regional comrection factors are determined through historical analysis and can be varied according
Lo the scenaric being produced. Both low and high scenarios assume regional convergence of fertility rates. For
the low scenario observed regional fertility variation coefficients between 1970 and 1950 arc used to set a target
value for the average number of children per women for each region for the final projection year. For the high

scenario the targets are 0.5 higher than in the low scenario.
3.3.5.3 Assumptions about region-spesific mortality rates

As in the previous projection rounds, regional mortality rules are applied by caleulating a regton specific
correction factor that is determined by historical analysis. ‘These regional factors can be varied according to
which projection scenario is being calculated. For the low scenario, cconomic stagnation means that socio-
cultural differences and variations in standards of living between regions will not decrease. It is therefore
assumed that regional mortality differences will remain stable in the jow scenarie.  For the high scenario
economic growth means that differences in standards of living and socio-cultural factors between regions will
decrease, Therefore convergence in regional mortality rales oceurs. It is assumned that the rate of convergence
will be an average of 1% per annum. For countries with relatively small regional dillerences it is assumed that
these differences will decrease by 0.5% per annum. For countries with regional differences that are relatively
large, regional mortality rates will converge at a rate of 1.5% per annum. Difterences will decrease by 1% per

antum in countries with intermediate levels of differences between regional mortality rates.
3.3.5.4 Assumplions about interregional migration

For the interregional migration component of the projection model, as in previous reund, the method of
determining the level of migration is made up of a mixture of a multi-regional medel and a migrant pool model.
For the 1990 projection the estimated migration rate schedules are region specific and provide for each age group
and gender the proportion of the risk population that lcaves a region. These proportions are stable over time and

cannot be varied according to which scenario is being used. As in previous projcction reunds the distribution of
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the out-migrants to other regions in the country is based on the latest available migration inlormation. The only
element that can be aliered is the overall level of mobility. This factor can be varied according to which scenario
is beng used. In the low scenario overall mobility remains stablc at the 1985-1990 level. The high scenario
assumes thal differences between regions will decrease due 1o economic growth and therefore it is assumcd that
the tendency to move to another region will decrease. Therefore, overall mobility is reduced, a reduction to 70%
of the 1985-1990 lavel by 2020 was assumed.

3.4 Detailed methods and assumptions for the 1995 population projections

The 1995 base projections cover the peried 1995-2050, though most atlention is focussed on the 30 vear period
te 2025, Forecasts of population by sex and single year of age arc generared for each annual period. The
prejection model uses fertility, mortality and migration to estimate future changes in population. A multi-
dimensional cohort component model similar to that used in previous projection rounds is used, but with a much

more sophisticated interregional migration component.

The 1995 round of population projections was prepared for entire European Geonontic Area at national level, de
Beer and de Jong (1996) prepared five national scenarins for 18 comtrics for the period 1995-2050. Regional
scenarios for the |5 countries have been described by van der Gaag und de Jong (1997) for the period 1995-2025
and prepared by van der Gaag of ol (1997a, 1997b). These regional scenarios corrcspond to three of the national

scenarios (baseline, high and low) and are expressed in terms of convergence and divergence of regional

patlerns.

Five scenarios are compiled for the 1995 base round ol projections in order to reflect the uncertainty of future
demographic development. These scenarios are labelled baseline, high, low, voung and old and are based on
combinatiens of low, medium and high variations in fertility, life expectancy (the mortality indicator) and net
international migration. The bassafine scenario represents a conlinuation of current trends and reflects the
medium variant assumptions used in national forecasts wherever possible, The Jow scenario represents a
pessimistic view of econumic growth, which leads to a pessimistic view of population change. The Jigh
scenario is more pptimistic in terms of econemic growth and its effect on population change. The young and old
scengrios account for uncertainty about changes in the ape structure of the populaiion. Changes in fertility,
mortality and net international migration are specified up Lo target vears, after which no further change occurs
and ferrility and mortality rates and net migration remain stable. The target year is 2010 for migration, 2035 for

fertility and 2050 for mortality.
3.4} The international migration assumptions of the 1995 base national prajections
The variable used for the production of external migration scenarios is net international migration. The fevels of

migration for individual countries were calculated by subtracting natural growth from annnal total population

growih. The age composition of migration is taken as the observed average age composition {by sex) of al
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countries and it is assumed that all countries will have this age composition of migration up to 2010, The age

composition thal occurs up to the target year is caleilated using linear interpolation.

De Tong and Visser (1997) prepared the inlernational migration scenarios. The assumptions that are made for
each of the scenarivs concerning international migration are based on the possible developments m the political

response to cconomic developments.

The baseline scenurio represents & continuation of current trends in migration and the level of nct migration is
lower than migration numbers observed In recenl years. Net migration to the EU in the target vear (2010) will
amount to 600 thousand which is equivalent to the average migration levels expericnced 1980-1994. This is

based on the assumption that immigration policy will become incraasingly restrictive.

The high scenario presents what is thought to happen to migration if cconomic growth 1s experienced. It 1s
assumed that higher economic growth will lead to an increase in demand for labour and relaxed migration
policies. Thercforc net migration will increase in the short run, but in the long run a decrease will be
expericneed as governments tighten migration policics as a result of higher previous migration. Overall it is
assumed that net migration will decrease by 20% by 2010. Convergence belween the migration experience of
counlries is also cxpected because asylum seckers will be more evenly distributed and economic growth will

benefit poorer countries mare than richer countrics, leading to a decrease in disparilies of migration rates.

In the Jow scenario economic growth is not experienced and this stagnation leads to a decrcase in mobility due to
a decrease in labour demand and increasingly restriclive migration policies. 1t is assumed that net migration will
decrease by 50% by 2010. Disparities in migration rates between countrics will increase in this scenario because

the lack of economic growth has a more negative impact on countries that are already puor.
3.4.2 Fertitity assumprions of the [993 base natronal projections

Fertility scenarios huve been developed by de Jong, {1995). For the fertility component of the model, a cohort-
oricnted approach is used. The variables on which the assumptions for the scenarios are based arc the total
fertility rate and the age at childbirth of the mother. Age specilic fertility rates for each vear are derived through

analysis of the effect on cumulative fertility at ditferent ages of changes in the timing ol fertility.

The assumptions on which each of the scenarios is built are derived using the total fertility rate. In the basefine
scenario, total fertility in the target year (2035) will be slightly higher than the 1995 level. The assumption is
made that there will be a moderate decrease in the completed fertility of young cohorts due to a decrease in
fertility at young ages that s not fully compensated by an increase at higher ages. However, the total fertility
rate will increase by a small amount due to increased fertility at higher ages, in combination with almost constant

fertility at lower ages.

ad
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In the fow scenario the total fertility rate will decrease in most countries because the decrease in fertility al lower
ages is not compensated for by an increase al higher ages. H is assumed that due to economic stagnation peaple

will pustpone fertility untit a better economic climate is achieved.

The high scenario assumes that the northern countries of Europe are [orerunners in fertility experience and so an
increase in fertility due o calching up of fertility at higher ages that has been experienced in those countries will
eventually be experienced in all countries. High economic growth also leads to high fertility becanse women are
encouraged to combine motherhood and working. These assumptions mean that young cohorts will approach the
fertility of older cohorts and the total fertility rate will increase in all countries. Convergence in fertility rates

belween countries will also be experienced,
3.4.3 Mortality assumptions of the 1995 base national projections

‘The scenarios for mortality have been defined by van Hoorn and de Beer (1998). The scenarios for mortality arc
built from assumptions made as to the development of life expectancy by sex. Unlike the 1990 base projections,
cause of death is not used quantitatively to develop the scenarios. It is argued that opinions concerning fongevity
and developments in socicly are more important in determining life expectancy. The baseline scenario assumes
that the anoual increase of life expectancy at birth will be the same as Lhal observed in the 10 vears preceding
1995 and that after 2000 some decrease in the annual improvement will occur. This is becanse mortality rates at
young ages arc already very low and therefore only a limvited improvement can be expecled. Tt is assumed that
by 2050 average life expectancy will have increased by 6 years for males and 4.5 years for females. The gender
gap in life expectancy will have decreased by 1.5 years. Some convergence in lite expectancies between
countries will also occur but not as much as is observed in the high scenario. In the higk scenario, by 2050 life
expoctancy will be 9 years higher for males and 6.5 years higher for females. The high scenario assiumes the
gender gap will dacrease more than in the baseline scenaric. Convergence between countries will also occur.
The low scenaria produces only limited increase in life expectancy with an increase of 2 years for men and 1.5

years for females. The gender gap decreases hy only 0.5 ycars.

3.4.4 Detailed methods und assumptions for the 1995 base regional projections

The regional model inlroduces the componant interregional migration. For each of the national scenarios a
regional scenario is developed. ‘The differences botween the scenarios at the regional level are not in terms of
the levels of fertility, mortality and migration in each region but are concerned with the rate of convergence that
is assumed to occur between reglons.

3.4.4.1 Detailed methods and assumptions for region-specific international migration

Index figures are also calculated for the production of regional scenarios for international migration. Tor the
production of these index figures it is nocessary to caleulate the crude net migration rate for each region and for

the country as a whole,
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CNMR" = NM/P'
CNMR® = NM/P*

where 1 is the region index, c is the country index. CNMR is the crode net migration rate, NM is the net

migration flow and P is the population. The regional index is the calculated as follows:

I'= CNMRIYCNMR®

Iow the indexes change by the cnd of the projection period are determined for each scenario and the index
fisure for vears between 19935 and 2010 are calculated using lincar interpolation.  The migration tates are made
age and sex specific using the national distribution of migrants by age and sex. In the basefine scenurio it 1s
assumed that the difference between regions and the nalional average will decrease by 25%. For the fhigh

scenaric differences will decrease by 50% and regicnal differences will remain stable in the /ow scenario.
3.4.4.2 Detailed methods and assumpiions for region-specific fertility rates

With respect to fertility, as in the previous projection rounds the formation of the regional model begins with the
caleulation of a factor that indicates how much a region deviates from Lhe national average. For each scenario,
assuniptions are then made concerning huw these regional indexes will change over the projection period. 'the

regivnal index figures are age specific and are calculated as lollows:
[ AFRAFR®

where r represents region, ¢ stands for country, AFR is the age specific fertility rate and 1 is the region/country

mdex.

In the baseline scenario averape economic development is experienced and convergence occurs between regions
intermediate between degrees assumed in the high and low scenarios. [t is assumed that the dilference between
the index figure and the national average will decrease by 25%. In the Aigh scenario more convergence oceurs
and the difference between index fisures and the national average is assumed to decrease by 50%. In the low
scenarto it is assumed that no convergence occurs. Germany is treated as an exceplion to these assumptions. For
this country, regional differences are assumed to decrease by 23% for the low scenario, 50% in the baseling
scenario and 75% i the high scenario. The index figures for each year of the projection are calculated using

linear inlerpolation and age specific fertility rates for cach region are subsequently caleulated as follows:

AFRY, = I', * AFRY,

where y indexes the vear.
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3.4.4.3 Detailed methods and assumptions for region-specific mortality rates

For mortahty, regional indexes are used in the same way as for fertility. The equation for calculating these

indexes is as follows:
I' = LEYLES

where LE is lile expectancy, These indexes are disaggregated by age and sex, and mortality prebabilities are
deduced using standard life table relationships. In the baseline scenaric sume convergence is experienced and it
is assumed that regional differences will decrease by 25% by 2050. For the Aigh scenaric there is a good
econamic climate in the Europe and it s assumed that the CU will use the money surplus to decrease regional
incqualities. Under this scenario regional differences will decrease by 50%. For the fow scenario there is
econamic stagnation and thus no money available for reducing region inequalities and it is therefore assumed

that the regicnal patlern of mortality will remain static.
3.4.4.4 Ietailed methods and assumptions for interregional migration

The inclusion of interregional migration in the regional population projection mede] is more complicated and is
treated in different fashion frum previous projection rounds. A short hand is used by the authors (van der (iaag
et al. 19974, 1997hb) to explain the framework within which the particular inter-regional projection model was
chasen. The migration variables used in projection consist of a multi-dimensional array with dimensiens 8 lor
sex, A for age, O for origins, D for destination and T for time, A full sei of migralion intensities of dimension
SAODT is rarely available for any one counlry, and even when the information is published, the resulting data
array is sparse because single vears of age are used. The task is to find the set of partial arravs that capture the
systernatic structure of the full array but with the minimum number of cells.  Full details of the framework and
the experiments carried out are given in van Iimholl er of (1997). The framework is a very unseful way of
thinking abour the problem of cstimating multi-regional model input variables. It has strong links to the
statistical field of log-lincar modelling, which can be further developed in fiture. Farlier we suggested that
spatial [nteraction Models should be introduced into Inter-regional projections: this can be accomplished within
the framework established by the WIDI team in the fourth round. One imporlant innovation of their work was to
develop Iterative Proportienal Fitling methods to compute model parameters for the variety of models being
tested, given the failure of the standurd software available (GLIM, General Linear Model package) to cope with

the array sizes represented by the larger SAODT arrays.
The mode!l chosen for the 1995 round for predicting tuterregional migration is more complicated in 1993, in that
il uses more information. In 1990 the modcl for internal migration uscd the tollowing constraints 1o eslimale the

madel interregional migration intensities

SA ' 80D+T
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where SA is an array of national sex and age speeific migration flows, SQOD is an array for both sexes of origin
and destination flows, and T is an array of total mobilily over successive time intervals, Corresponding fo cach
constraint are a set of adjustment parameters (aiso called balancing factors in the SIM literature), which capture

the effects of variation of migration intensities by the dimensions singly or in combination.
By contrast the 1995 internal migration model includes the following constraints:
SAO0+-SAD+OD+TAS+TO+TD

where SAQ is an array of sex and age specific migration by origin region, SAL is an array of sex and age
specific migration by destination region, OD is an array of origin and destination migration flows, TAS is an
array of time, age and sex specific migration, TO is an array of time specific origin migration, and TD is an array
of time specific destination migration. van der Gaag et af. (1997, 1997b) describe this as a migrant peol model
with an additional origin destination pair specific factor. The migration intensities are specified as a lnear

multiplication of the factors associated with each of the constraints
Mias = Kias % Xjas * X x Mg % Xy % Kjt %1

and interregional migrations are projected as
Mijast = Miyaa Piast

where 1is the index for origins, j is the index for destinations, a is the index for ages, s is the index for sexes and
t for time intervals, and P stands for population at risk in origin regions at the start of the time interval. The X
factors are derived in part by calibration on a historical migration data array, or through extrapolation into the

future of such factors (see van Imhott of af. 1997 for further exposition).

How did the model of migration intensities used in the 1993 projection round come to be selected? The
researchers calibrated and measured the goodness of fit of all possible combinations of S, A, O, 1> with some
investization of the interactions of these dimensions with time (van Tmhoff ef ¢l 1997 and van der Gaag e of.
1997, Chapter 1). The model chosen was a reasonable compromisc between achievement of deviance reduction
and minimizing the number of parameters required. One overriding concern was to choose a model that would
give reasonable results across all 13 countries [or which regional projections were developed. In the filth round,
it should be possible and indeed necessary to relax this “one size fits all” approach, especially if SIMs are
introduced to estimate migration intensities. The predictive origin and destinatien variables may well vary
between countries. Even, if the fifth round projections are confined to demographic predictions, there is a strang,
argument for shifting the target of modelling endcavours to sclecting the best model, given available data, for
each country. Each country’s regional projection would have the same oaverall model structure but different

models for predicting input variables.
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Wilhin each scenario for internal migration two variables are subjecet to change, these are the overall level of
mobility and regional differences in departure rates and destination shares. In the haseling scenario the mobility
level in the target year is the same as in the base vear and regional differences remain the same throughout the
projection period. 1o the Aigh scenario internal mobility is high and it is assumed that the mobility level in the
target year will be 120% of the level in the base vear. Regional diflerences will decrease by 50%. In the low
scenario internal mobility 15 low with the moebility level in the target year being 80% of the level in the base year.

There is & divergence between regions with regional differences increasing by 50% hy the targer vear.
3.5 Evolution of methods and assumptions, 1980-£995

Running populatinn projections for a dozen or more countries and over two hundred regions is a serious
challenge. In the early 1980s it was a ploneering task, with tow earlier experiences at that scale 1o rely on. This is
quite visible in the way the two first forecasts were prepared: at national level the authors adopted most simple
and hardly plausible assumptions that fertility, mortality and internal migration would stay stable over time.
International migration was asswined not te exist in the 1980 forecast and for the 1985 projection that scenarios
were prepared two countries only and for the first five years of forecast. Such assumptions reduced the wholc

exercise to a projection of a set of twelve separate states with no interaction between them.

These problems were solved in the 1990 and 1993 projections rounds by introducing intemational migration
assumptions far all counlrics and by developing high and low as well as baseline projections. In 1995 proper
scenarios for interregional migration were prepared. In the 1990 and 1995 projections, the demographic
scenarios were based on two econoiic scenarios: 2 booming or a stagnating European economy. Increase in
fertility and migration and decrease in mortality are associated with the former scenario, opposite changes with
the latter. The mortality scenario in 1990 was handled bused on epidemiological forecasts, but in 1995
forecasters returned to dermographic methods. Future regional changes are treated in terms of conversence
(favourable economic conditions) and divergence (poor ecanomic conditions), which provides an effective way
of handling large numnber of regions. The downside of this methodology is that it does not differentiate hetween
different types of regions, in either demographic or economic terms. Inclusion of these regional differences into

Lke scenario sefting constitutes a challenge for the fifth European national and regional projection round.
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4. COMPARISON OF PRINCIPAL PROJECTION RESULTS AND OBSERVED POPULATION
SERIES

In this section of the report we cvaluate a selection of the results of the four rounds of European Union national
and regional projections. It is only possible to scraich the surlace of an analysis of the projection results for two
reasons. The first reason is that, in principle, projections of 12-15 countries and 161-202 regions generates a vast
quantity of statistical information, which it is beyond the remit of this project to address. Our gaal in examining
projection outputs is simply to assess plausibility of the resuits of the projcctions and to ask whether it is
reasonable to suppose thal the input data and estimations used in each projection round together with the
assumptions for cach of the components produced the projected results. The second reason is that for the two
earlier rounds of projection no computer files {of inputs or outputs) were accessible, and we had to rely on re-
entry of the data given in tables in the 1980 and 1985 round reports. As a result we have to confine our atfention
to the population stocks generated by the projections, and were unable to assemble systematically an account
across all four projections of the components of change. We make recommendations in the final section of the
report about proper archiving of the projection results. With comprchensive component information it might
have been possible to make robust statements about the influence of component assumptions on the projection
outcomes. Ideally, we would have liked to identify which assumption produced which result. Ilowever, to
achieve such a goal would require a systematic programme of experimental projections, possible only with hoth

joput data files and project software to hand. A recommendation is made in the final section on this matter.

What we have done is to assemble projected populations from the four rounds in one set of spreadsheet files at
both naticnal and regional level. From these files we have extracled lotal populations {all ages) together with the
populations aged 0-14 {children), aged 15-59 (students and workers and parents) and aged 60 and over {the
retired, the cklerly, the infirm). These broad ages have particular policy relevance. Each broad age is most
inlimately connected, in the short/medium run to assumptions about a different component. The numbers of
children are most affected by fertility assumptions. The studying/working ages are very atfeeled by the external

migration assumption. ‘The elderly ave most affected by the martality assumption.

Alongside these data have been set the population estimates from the REGIO (regional) databasc maintained by
Burostat. The integrated population data are presented in a set of tables (Tables 4.1 to 4.12) for the EURI12
countries, in a set of national graphs showing the total and broad age group populations for the EURLS countries
(Figures 4.1 through 4.15) and in a set of regional graphs for total populations for the 13 of the EURES countries
for which regional projections were carried out (Figure 4.16 through 4.28). An outline map and accompanying
key shows the location of each NUTS 2 region (1993 definition) and its 1990 and 1995 Eurostat codes. In the
Final Report we intend to fill in the gaps in this infegrated information system (national rables for Austria,
Finland and Sweden, regional graphs for the broad ages and regional tables) and supply it as a set of linked

spreadshests for deposit at Curostat for further analysis and dissemination.

We now procced to comment on the results, country by country. Many points may well apply to more than one

country, so the reader may wish to turn to hisfher own country, and then 1o the concluding sub-section where



CONTENTS

some general cvaluative remarks are made. The countries are arranged in their EURLS official order,
alphabetically by native language name. The order is as follows with the native language name in parentheses:
Belgium (Belgic/Belgique), Denmark (Danmark), Germany (Deutschland), Greece (Ellada). Spain (Espaiia),
France, Ireland (Iretand), Italy (Malia), Luxembourg (Luxembourg), Netherlands (Nederland), Austria
(Osterreich), Portugat (Portugal), Finland {Suomi), Sweden (Sverige) and United Kingdom (United Kingdom of
Great Britain and Northern Ireland).

4.1 A comparison of projected national populations for Belgium

11 Total popuiation (Figure 4. 1a)

The observed trend for Belghmm is of constant population between 1980 and 1990, fotlowed by population
zrowth. The 1980 and 1985 projections do not reflect this population increasc after 1990 showing a decrease in
pepulation from this time, but are relatively accurate up to that point. The absence of external migration from
these projections could explain why population is underestimated. 1he observed trend from 1990 to 1995 falls
between the low and high scenarios for the 1990 projection. The 1990 and 1993 high scenarios both show the
same trend of increasing population. The 1995 baseline scenario also indicates an increase in population but of a
lesser degree than is shown by the high scenarios. Both low scenarios predict that pepulation decrease will start
n about 2000 in Belgivm. One useful measure of population change that can be compared across projections is
the 530 vear percentage change. Comparing the sole projections for 1980 and 1983, the average of the 1990 low
and high and the 1995 bascling, we find a shift from 3% loss in the 1980 round, a 7% loss in the 1985 round and
&% gains in the 1990 and 1995 rounds. The 1990 and 1993 rounds put back the missing intcrnational migrants,

reduce mortality losses in a systematic way and arc less pessimistic about fertility,

4.1.2 Ages 0-14 (Figwre 4.15)

The high scenarios project a fairly constant level of populatien in this age group. The other projections show a
decrease. Both of the 1990 scenarios are close to the REGIO data up to 1995, after which they diverge from
each other. The 1985 projection shows the decrease in the size of this age group occurring earlier than in the
latcr projections and in doing so diverges from the observed trend that shows less decrease in fertility belween

1983 and 1990. The 30 year change for this age group is 31% loss in the 1985 projcction, but only 6 and 7 %
losses in the 1990 and 1995 rounds.

4.1.3 Ages 15-39 (Figure 4.1¢)

The general trend in the size of this age group is of a slight increase loltowed by a decrease after 2010, reflecting
the entry of low fertility cohons into the labour toree ages, The REGIO data show an almost constant level of
the size of this age group up to 1995, The 30 year changes show minor losses of 3, 9, | and 5 %6 respectively

across the four projection rounds.
A1 A Ages 60+ (Figure 4.1d)

All projections forecast ageing of the population of Belgium. As we move through the projections, the degree of

relative ageing increases substantizlly. The 30 year change is +17% for the 1980 projection, +20% for the 1985
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projection, +36% for the 1990 projection but a massive +48% increase for the 1995 projection. Why this shift in
cxpectations? Part of the reason is too conservative assumptions zboul middle age and elderly mortality. Quite
small improvemnents across ages from 30 onwards lead to an accurnulation of survivors in the retired ages.

Another contribution will be the survival beyond age 60 of the higher number of middle age immigrants.

4. 1.3 Ragional projections (Figure 4.16)

The regional graphs for Belgium for the all age population show a moderate amount of variation around the
national average. The tegion containing the capital, Brabant, was divided into three in the 1995 NUTS 2
schema, but for comparability with carlicr projections the 1995 results have heen summed to form a projection
lor Brabant. This masks significant deconcentration/suburbanization out of Brussels, which loses a 1.3% share of
the national population by 2025, while Visams Brabant and Brabant Wallon gain 0.9%. However, at NUTS 2

scale, the picture is one of relative stability.
4.2 A comparison of projected nativnal populations for Denmark

4.2.1 Totad population (Figure 4.2a)

The observed population trend in Denmark is of stable population between 1980 and 1990 followed by a slight
increase by 1995. The 1980 and 1983 projections do not predict this increase in population and theretore diverge
from the observed trend after 1990, The low scenario of the 1990 projection also does not forecast the increase
in population that was experienced between 1990 and 1995, but the high scenario for the 1990 projection is fairly
accurate for this period. Both law scenarios and the earlier projections indicate a decreasing population in
Menmark after about 2000. The high scenarios both show continually Increasing population, as docs the baseline

scenario for the 1995 projection (but to a lesser extent}.

4.2.2 Ages 0-14 (Figure 4.25)
The REGIC data shows a decrease in fertility. This is reflected in all projections, but then a recovery in fertility

is predicted by the 1990 and 1993 projections after 19935,

4.2 3 Ages 13-39 (Figure 4.2¢)
There is not a sisnificant change in the size of this age group projected. The 1980 and 1985 projections are too
low, reflecting the absence of external migration from these models. The early projections and the low scenarios

show a decrease in the working population from 1995, whereas the high scenarios predict a continued increase.

4.2.4 Ages 60+ (Figure 4.2d)
Ageing will be experienced. Under the 1925 bascline scenario there will be 46% increase in the 60+ population

over the thirty vears o 2025,
4.2.3 Regional projections (Figure 4.17)

Denmark™s three regions provide little differentiation of its territory in terms of relative atiractiveness to

migrants. The three regions mirrer the national pattern and shares do not change al all over the 1995-2025 period
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under the fourth round projeciions. Here we have 4 classic example of the failure of the regional classification to
capture the migration dynamics within a country. of which Illeris (1996) provides plenty ol evidence at the

Amier (county) scale.
4.3 A comparison of projected national populations for Germany

4.3.1 Total population (Figure 4.3q)

There is not a large amount of population change forecast by either the 1980 or the 1985 base projections and
both of these projections praduce population eslimates close to the values from REGIO until unification in 1990
and very similar to cach other, After 1990, the projections for the 1990 base low scenario indicate a decrease in
population from 1995 and the high scenario projects a continual increase in population throughout the projection
period. For the 1993 base projections the low scenario shows a decrease in population occurring later than in the
1990 projection, starting in 2005. The baseline scenario projects an increase in population followed by a
decrease and the high scenario shows a continual increase in population. The 19935 projections are higher than
those for the 1990 projcction round. Overall these projections show that Germany’s low fertility will, if it

continues, bring eveniual population decline, but that high immigration has postponed that decline by several
decades.

The assessment of the population projections for Germany is difficult due to the unification that took place in
1990. However, the 1980 and 1985 projections do appear to have projected population relatively accuralely up
to 1990, What they failed to do was to project the fall of the Berlin Wall, vommunism and lhe subsequent

opening up of central and eastern Europe to emigration to Germany. Hands up any demographers who predicted

such event before 198498

4.3.2 Ages 0-14 (Ficure 4.3h;

All of the projections indicate that not much further decrease in fertilicy will be expericnced in Germany. The
early projections and the pessimistic scenarios show more fertility deercase than the high scenarios. The 1930
and 1985 projections produced estimates close to the REGIO data up Lo unification. Howewer, a steady

diminution in the numbers of children is in prospect, unless the 1990 and 1995 optimistic scenarios are realised.

4.3.3 Ages 13-59 (Figure 4.3¢)

Not much change in the working population is projected for Germmany, although all projections show an eventual
decrease by the end of the projection period. The 1980 projection is close to the REGIO data between 1980 and
1985 but then does not project enough population in this age group. This could be due to the lack of exlernal
migration in this projection. The underestimation ol this age group by the 19835 projection could also be
explained by this factor. Under the 1995 bascline scenario, there is a 9% decrease in the 15-59 population by
2025,

4.3, Ages 60+ (Figure 4.3d)
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All projections show an ageing of the population. There is not a large amount of diffcrence between the
alternative prejections for this age group and all are close to the ohserved trend. The 60+ population grows by
52% to 2025 under the 1993 baseline scenario. These age group changes have profound implications for the
social pension and health care system in Germany. The projections also indicate that high immigration will not

compensate for changes induced by continuing low fertility and continuousty improving survival chances.

4.3.3 Regional projectiony (Figure 4.18)

The 38 NUTS 2 regions of Germany show censiderable variation around the national picture, The industrial
regions of eastern Germany are projecied to experience considerable population decline and loss in shares of the
national population. These include Dessau, Halle, Magdeburg, Mecklenburg-Vorpommern, Sachsen and
Thirringen. However, the declines are considerably lower than projected by Rees. Stiilwell and Convey (1992).
where the Lirder containing these regions saw decreases ta 23-30% of their 1990 populations in 30 years. This
tatter projection used migration data from the grirus mirabilis of 1989, Since 1989 out-migration volumes from
the eastern Lander have decreased and the counterflow increased. Such a process means that ncither Berlin nor
Brandenburg will experience the same declines as the indusirial states of southern eastem Germany. The German
migration system is, in effect, relaxing fiom the systemic shock of unification and responding to the massive
investment by Germany in its eastern states. These are the kinds of trends and policy links that need to be taken

into account in framing migration seenarios attuned to the particular situations of regions.
4.4 A comparison of projected national populations for Greece

4. 4.1 Tatal population (Figure 4. 4a)

The obscrved wend for Greece is of population growth higher than that experienced in Belgium. This is reflected
in the 1980 projection, which is a fairly accurate representation of population change in Greece. The 1985
projection is not accurate in this case due to its projection of population decrease after 1990. Of the 1990
scenarios, the high scenario produces population projections closer to the observed data than the low scenario
which forecasts slow growth followad by a decrease in population after 2003, The 1995 high scenario shows
continuous papulation increase, as does the baseline scenario (but less growth). The 1995 low scenario projects

low growth followed by population decrease atter 2010,

4.4.2 Ages 0-14 (Figure 4.4b)
The 1980 projection does not reflect the obscrved trend of decreasing ferfility rates up to 1995, All other
projections do show this trend and it is followed in 2000 by an increasc in fertility in the high scenarios and the

1995 baseline scenario. The initial decrease in fertility is more than will be experienced in Belgium,

4.4.3 Ages 13-39 (Figure 4.4¢)
Most projections show an increase in the working population of Greece, although the early projections and the

pessimistic scenarios show a decrease later in the projection peried. The REGIO data shows an increasing lrend

up to 1995, The 1980 and 1985 projeclions underestimate the size of this age group.
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4.4.4 Ages 60 (Figure 4.4}
Ageing is predicted by all projections. The 60+ population increases by 41% between 1995 and 2025 under the

1993 baseline scenatio.

4.4.3 Regional projections (Figure 4.19)

There arc considerable discrepancies in the Greek region time series, which need detailed investization. The
regional definitions in 1930 and 1985 were clearly different from those uscd in 1990 and 1995 The time seties
of data for Greece would benefit from inputs from a Greek expert and use of hackward reconstruction using

look-up tables.
4.5 A comparison of projected national pupulations for Spain

4.52.1 Total population (Figure 4.5a)

The REGIO data for Spain indicales a gradual slowing down of population growth. The 1980 projection and the
high scenarios of the 1950 and 1995 projections do not show this slowing down of growth, The other
projections do, bui the timing of the change to population decrease differs in each case. The 1985 projection and
the 1995 baseline scenario indicate that population decrease will begin around 2015, population decrease hegins
i 2003 in the 1990 low scenario and 2000 for the 1995 low scenario. The 1980 projection diverges from the
observed data very quickly, producing population projections that are higher than in realily this is due Lo the over
estimation of fertility in the projection as will be seen when age group populations are analyzed in the next
section. The 1985 projection (its the REGIO data relatively well, as does the 1990 low scenario. The 1990 high

scenario produces population estimates that arc too high.

4.5.2 Agey 0-14 (Figure 4.35b)

The 1988 base projection does not reflect the decrease in fertility that has been expericneed in Spain because |t
uses stable age specific fertility rates based on observed fertility in the late 1970s and early 1980s. The REGIC
data for this country shows that a dramatic decrease in fertility has occwrted in Spain since 1980, All other

prajections reflect the observed trend well and show a recovery In fertility will occur from about 2000.

4.5.3 Ages {3-39 (Figure 4. 3¢}

The discrepancics in the fertility variant in the 1980 projection are also evident in the forecasts made for the size
ol the working papulation. After 1995 the 1980 projections diverge from the observed trend as the excess births
predicted earlier in the projection period reach this age group. Most of the other projections show a decrease in

the working population of Spain aller 2005, All projections are close to the observed trend up to 1993,
4.5.4 Ages 60+ (Figure 4.5}
All projections show an iocrease in the size of this age group. The 60+ age group grows by 41% by 2025

according 1o the 1995 baseline prajection,

4.5.5 Regional projfection (Flgure 4.20)
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The regional graphs reveal a wide range of experiences around the national average at each of the projection
rounds. Intemal migration is effecting considerable redistribution out of northern industrial and rural interior
provinces to southermn and eastern coastal areas and the islands, wheee the tourist industry provides Northemn

Lurope’s playground.
4.6 A comparison of projected national populations for France

4.6.1 Totaf poprdation (Figure 4.6a)

The 1980 and 1985 base projections are close to the REGIO population data up te 1920, which indicates an
increasing population from 1980 to 1995, After this year the earlier projections diverge from the observed data
as they protect a slowing down in population growth. This underestimation of population could be caused by the
omission of external migration as a component of change in these projections. Atter 1990, the high scenario of
the 1990 projection is more accurate because it shows a trend of continued increase in population. The low
scenaric for the 1990 projection predicts a slowing down ol population growth leading to population deercase
after 2013, The low scenario for the 1995 base projection shows the same trend. “The 1995 high scenario also
produces a trend of continual increase in population similar to the 1990 high scenario. The 1995 baseline

scenario shows a slowing down of population increase, but no poputation deercase is projected.

4.6.2 Ages 0-14 (Figure 4.65)
A gentle decrease in fertility {s experienced in most projections with the exceprion of the high scenarios. The

lower scenarios tend to reflect the observed trend most accurately and the 1980 projection with its stable fertility

rates projects too many children being born.

4.6.3 Ages 13-39 (Figure 4.6¢7

All projections except the 1980 base and the 1990 high scenario project a peak in the size of this age group in
2005, The 1980 and 1985 base projections produce forecasts for this age group that are lower than seen in the
REGIO data. This could be because of the lack of the cxternal migration component in these models. Bath of

the 1990 scenarios follow the increasing observed trend.

4.6.4 Ages 60+(Figure 4.6d)
All projections forecast ageing. A higher increase in the size of this age group is projected than for Spain and

the United Kingdom, with a 36% increase in the period 1993-2023 according to the baseline scenario.

4.6.5 Regional projections (Figure 4.21)

The regional graphs reveal that quite a bit of redistribution is projected for the future, mainly from older
industrial regions of eastern France and the remoter regions of the west and Massif Central. Gains are made by
southeastern and southwestern regions. There is a shilt in the patiern in the 1990 and 1995 base projeciions
compared with the earlier ones, reflecting the input of 1982-9¢ migration data compared with [975-82
information. The Il de France is projected to decline in population in the two carlicr prejections but to increase

in the 1990 and 1993 forccasts. This indicates that the tide of de-metropolitanization in France has ebbed.
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4.7 A comparison of projected national populations for Ireland

4.7.1 Toral population (Figure 4.7a)

Ireland shows a similar picture to Denmark, with the exception of the 1980 projcction. The 1980 projection
asswned continuing, fertility trends and therefore has very high fertility rates for Ireland as were experienced in
the 1970s and early 1980s. However this situation has changed and fertility rates have decreased in Ireland,
leading to & decrease in population growth. This has not been accounted for in the 1980 projection. The REGIO
data for lreland indicates a slowly increasing population. The 1985 projection fits this trend well, as does the
1990 high scenariv. The 1990 low scenario seems too pessimistic for lreland, forccasting a deercase in
paputation starting in 1990. The 1995 projection low scenario does not show population decreasing until 2020.

The high and baseline scenarios for the 1995 projection both show continued increase in population throughout

the projection pericd.

4.7.2 Ages O-H4 (Figure 4.70)

The 1980 base projection overestimates the size of this age group by a large amount due to its use of stable
fertility rates from 1980. Stable fertility rates mean that this projection cannot reflect the decrease in fertility that
has been cxperienced in lreland. All other projections do reflect this trend of decreasing fertility. However, the

projections show that fertility will begin to recover after abow 2005,

4.7.3 Ages 15-39 (Figure 4.7¢)
The 1980 base projection over predicts the size of this age group due 1o its over-prediction of fertility and not
accounting for negative external migration. Most of the other projections show an increase in the working

population of Ireland for most of the projection period.

4.7.4 Ages 60 (Figured. 7d)

Ageing is predicted by all projections, and a 68% increase ju the 60+ population is projected in the baseline
scenario, one of the highest in the EU. Ircland bas a traditionally youthful age structure associated with high
fertility followed by emigration. This witl rapidiy change in the next 30 vears towards the European norm of old
age concentration accompanied by low fertility and net immigration (although no projection forecast correctly

the turnaround that has occired in Irish international migration in the 1990s}).
4.8 A comparison of projccted national populations for ltaly

4.8.1 Total population (Figure 4.8a}

The observed data from the REGIO database indicates very little population change up o 1990, followed by a
slight increase up 10 1995, Most of the projections are close to the REGIO trend. The general trend for the
projections iy a constant level of population up to 2000 [ollowed by differing degrees of population decrease,
with the 1983 projection, the 1993 low scenario and the 1990 low scenario showing the biggest decrease. The

exceptions to this trend are the high scenarios for both the 1990 and the 1993 projections which project a slowly
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increasing population, but with the 1990 high scenario predicting population to be 2 million higher than the 1993

high scenario. Muore population deerease is projected than for France, Spain and the Uniled Kingdom.

4.8.2 Ages 0-14 (Figure 4.8b)
A sharp decrease in fertility is forecasted, followed by a recovery atter about 2000, Fertility is toe high in the
1980 base projection, leading to an overestimation of the size of this age group when compared to the chserved

data. The 1985 projection fits the REGIO data well. The 1990 low scenario fits better than the high scenario.

4.8 3 Ages 15-59 Figure 4.8¢)

All projeclions except the 1990 high scenario project a large decrease in the working population of Italy.

4.8 4 Ages 60+ (Figure 4.86)
All projections indicate that ageing will occur. Although the increase in the 60+ age group is only 39% in the
1995-2025 interval, relative ageing is more pronounced because of the decreases in younger ages. The elderly

make up 32% of the 2023 population as against 22% of the 1995,

1.8.3 Regional projections (Figure 4.22)

‘Fhe graphs for ltalian regions show a variety of experiences in which nalural increases in the seuthem regions
compared with natural decreases in the northern regions out-weigh the net counter-flows from south to north.
Even under 1990 and 1995 high scenarios, popuiation decreases are projected for Piemonte, Liguria, Friuli-
Venezia Giulia, Emilia-Romagna, Toscana. However, under the average of 1990 scenarios or the 1993 baseline
scenario even southern regions such as Dasilicata, Calabria, Siciliz and Sardegna will experience population
decline after 2015. Gains and iosses in vepional shares are more complex: in the north west, Piemonte loses
(0.7% share in the 1993-2025 period, while Lombardia retains a constant 15.6% share. Sicilia and Sardegna gain
shares while Calabria and Basilicata lose them. Tu properly understand regional population dynamics in [taly

we must carry out analysis at province (NU'1S 3) or commune scale ONUTS 3) (as in Rees of ol 1998).
4.9 A comparison of projected national populations for Luxembourg

4.9.1 Toral population (Figure 4.9a)

The REGIO data indicates a relatively stable population between 1980 and 1990 followed by an increase in
population. The 1980 and 1985 prajectians do not show this increase in population and both projection forecast
¢ decreuse in population starting in 1985, Of the two 1990 projection scenarios, the high scenario fits the
observed trend- most accurately because the low scenario does not predict enough popuiation growth, this
scenario shows very little change in population over the projection period. The high scenario for the 1965
projection forccasts population growth higher than in the 19920 high scenario and the basaline scenario shows a

continually increasing population.

4.9.2 Ages 0-14 (Figure 4.9h)
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‘The 1980 and 1985 projections are too low. The other projections show a slight increase in fertility, which levels

out and 1urns into a decrease in the pessimistic scenarios.

4.9.3 Ages 13-59 (Figura 4.9¢c)
The 1980 and 1983 projections are too low for this age group rellecting the absence of external migration in
these projections. Other projections show an increase in the working population.  Of the later projections, only

the pessimistic scenarios show a decrease in the size of this age group during the projection period.

4.9.4 4ges 60+ (Figure 4.9d)

Ageing is projected, with a 78% increase in the 50+ pepulation between 1995 and 2023 under the baseline
scenario. Under the high scenario, which we have said 15 probably more realistic for mortality, the component
that influences the growth of the elderly nost, this increase is §9%. Since Luxembourg is one of the richest
places in Curope, even such increase should not cause distress, but the continued immigration of workers into the

health and eldercare sectors can be projected.

4.10 A comparison ol projected national populations for Netherlands

4101 Tonad population (Figure 4. 10u)

The REGIO data reveals that a high rate of population growth has been experienced by the Netherlands between
1980 and 1993, The 1980 and 1983 projections do not reflect this observed trend and project a much slower rate
of population growih followed by decreasing population after 20053, The 1990 high scenario forecasts too much
populatuen growth and for the period 1990 to 1993 the 1990 low scenario i3 a more accurate representation of
observed trends. Both low scenarios indicate a slowing of population growth leading 0 eventua! negative
growth after 2010, The 19495 baseline scenario projects relatively high population growth, but not as high as the

two high scenarios.

4002 Ages (0414 (Figure 4.108)
The early projections show a continued trend of decreasing size of this age group in the Netherlands. The 1990

and 1995 projections show an increase in fertility up to about 2003 which is reflected by the REGIC data.

4.40.3 dgey 13-39 (Figure 4.10¢)

All projections except the 1980 and 1985 base show a significant increase in the size of the working population
in the Netherlands, although this is followed by a decrease tater on in the projection period (oxcept in the 1990
high scenario). The shorttall in the estimates by the 1980 and 1985 base projections could be due to the lack of

external migration in these models.
4,104 Ages 60+ (Figure 4.7104)

A lot of ageing is projected for the Netherlands, more than for Greece, Belgium and Portugal. The increase

this age group between 1995 and 2025 is 81% under the baseline scenario.
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4.10.5 Reginnal profections (Figure 4.23}.

The Dutch graphs for Flevoland, Gelderland and QOverijssel reflect one of the difficulties in making comparisens
of regional projections, when regional entities change their boundaries. The second and third regions donate
populated territory to the new province on its creation in 1986, Hence the discontinuities in the graphs. Apart
from growth in Flevoland’s share of the national population and decreases in peripheral Limburg™s share, maost
other shifts are relatively modest. Virtually all Dutch regions are still growing al the ¢nd of the projection

period, in contrast to regions in very many of other countries where peaks are reached before 20235
4.11 A comparison of prejected national populations for Austria

4.11.1 Toral population (Figure 4.11a)
Only the 1995 base prejections are available for this new EU member. However, the characteristic EU pattern of

modest growth undet the baseline scenario occurs.

$ 112 dges O-14 (Figure 4.110)

‘The overall increase masks small declines in the child population.

4.11.3 Ages 15-39 {Figure 4.1/ ¢}

There is prejected stability in the studying/working ages until 2013, after which decline sets in.

4,114 Ages 60 (Figure 4.1 1d)

As elsewhere substantial increases in the elderly populalion occur (35% i the 30 years to 2025).

4.41.3 Regional projections (Figure 4.24)
Before the end of the projection horizen, declines oceur in the castern and southern Lénder, while the western

states still expericnce growth, aithough this is slowing by the end of the period. Wicn's population remains

relatively stable.
4.12 A comparison of prajected national populations for Fortugal

4121 Total population (Figure 4.12a)

The observed trend for Portugal shows a relatively stable population. Less population change is projected for
Portugal than was lorecasted for the Netherlands., Only the 1985 projection and the low scenarios indicate that
population decrease will be experienced by Portugal over the projection period. The timing of the decrease in
population is different for each projection. [or the 1983 projection the decrease in population starts eatly in
1990, The decrease begins in 2005 for the 1990 low scenario and 2010 in the 1993 low scenarie. The 1980
projection shows a rate of population increase similar o that indicated by the 1993 baseline scenario. The high

scenarios hoth forecast continual population grovth.

4122 Ages O-11 (Figure 4126}
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Tha 1980 base projection over-predicts the size of this age group due to not reflecting the decrease in fertility
that has been experienced. The laler projections thal use variable fertility rates do reflect this trend of decreasing

fertility but then the optimistic and baseline scenarios project a recovery in fertility rates after about 2000.

4.12.3 Ages /3-39 (Fignre 4./2¢)
All projections show an initial increase in the working population of Portugal, although the pessimistic scenarios
and the 1983 base projection show a decrease after 2005 (when the decrease in [ertility experienced in the 19905

is felt in the working age groups).

4.12.4 Ages ot (Figure 4. 12d)

Again, all projections show an increase in the size of this age group, though the increase in the 1995 baseline

projection of 37% in the 19935-2025 period is modest.

4.12.5 Regional projections (Figure 4.23)

The correelions Lo Portugal’s population estimates after the 1991 Census cause some discontinuities jn these
graphs (see section 3 for further discussion). The 1980, 1983 and 1990 projections fare very badly at predicting
population change in Portugal’s regions in the period to 1993, for which we have population estimates. This
raises some questions about whether the 1993 will fare any better. The dircclions of population shifis are
plausible. There are strong losses to the inlerior, rural Alentejo region, strong gains 1o the tourist coast region of
the Almarve, with the urbanized Norte and Lishoa e Vale Tejo regions predicted to have moderate prowill. A

clearer picture of population change would emerge if NU'TS 3 regions (Grupos de concelhos) were used,
4.13 A comparison of projected national populations for Finland

4131 Toral populatios (Figure 4.1 3a)

The 1995 baseline projeclion sees the Finnish population grow over the 30 yvears but at decreasing rates.

4.13.2 Ages -14 (Figure 4. 138)

I2ecreases oceur in the childhood ages but these stabilize towards the end of the projection period.

4.13.3 Ages 73-39 (Fipure 4.13¢)

After an initial increase this broad age group goes into fast decline, raising serious concerns for the Finnisk

SCONOIMY.

4.13.4 Ages 60t (Figure 4.134)

The elderly increase very rapidly after 2003, so that the 60— population is 65% of its 1995 value by 2025.

4.13.5 Regional projections (Figure 4.26)

The regional graphs show that Finland is experiencing a process of concentration in the capital region, Uusimaa.
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4.14 A comparison of projected natinnal populations for Sweden

4 141 Toral popularion (Figure 4.14a)

Relatively high fertility in Sweden drives up the population steadily ever the projection period.

4.14.2 Ages 0-14 (Figure 4. 145}

These relatively high fertility levels also mean that Sweden is projected to see the numbers of children recover

after an initial decline.

4.14.3 Ages 15-59 (Figure 1. 14c)

The studving/warking aees maintzin a stable number over the projection period, under the baseline scenarin.
- o= - p

4.14.4 Ages 60+ (Figure 4.14d)

The elderly population incrsase but a modest amount compared with most other EU countries of ong third,

4.14.5 Regional projections (Figure 4.27}

‘The regional graphs show a shift from northern regions to Stockholm and southern Sweden.
4.15 A comparison of projected national populations for United Kingdom

4131 Toted population (Figure 4.1 5a)

For the United Kingdom, the observed trend is of an increasing popuiation. The 1980 and 1985 projections fit
the REGIO data up to 1990, hat then they predict a slowing down of population growth which is not reflected in
the observed dala. Between 1990 and 1995 the high scenario of the 1990 projection fits well whereas the low
scenario does not project encugh population growth. Both high scenarios and the 1995 baseline scenario show a
continuing increase in population. The 1990 and 19935 high scenarios produce very similar projecrions. The low

scenarios and the 1980 and 1985 projections all predict an eventual decrease in population.

4752 Ages 0-14 (Figure 4.13b)
All projections fit the REGIO data quite well and show a recovery of [ertility rates from 1990 followed by a

deercase later on in the projection period after about 20035,

4,153 Ages 15-59 (Figure 4.13¢)

All projections show an increase in thc working population of the United Kingdom until quite late in the
projection period when a decrease will be experienced. The 1980 and 1983 base projections fit the REGIO data
well up to 1990 and then do not project enough population in this age group. This could be because of the
absence of external migratien from these projections. Of the 1990 scenarios the optimistic one is the most

accurate between 1990 and 1994,

4.13.4 Ages 60+ (Figure 4.15d)
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At the start of the projection period there is a slow increasc in the size of this age group. The pace of this growth

mereases afler 2005,

4.13.3 Regional projections (Figure 4.28)

The graphs show that the shitts of populafion shares trom the large metropelitan regions to the iess dense non-
metro regions. However, there are substantial changes between the 1980 and 1985 round results and those from
the 1990 und 1993 projections. The large cities were projected for rapid decline in the former projections but are
projected to keep their populations or lose them more slowly in the latter projections. Urban deconcentration

continues but at less intense level.
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5. ANALYSIS OF PROJECTION ERRORS

There is a degree ol doubt whether the measurement of errors in population projection after the fact (ex-post
ervors) serves anv useful purpose. Opponents say the calculation of such errors is not useful because they only
tell us how wrong forecasters were some time ago. They maintain there is no way the knowledge of ex-post
errors may be used for inprovement of future lorceasts. However, we belicve that knowledge of pasl errors may
be of use in examining how the assumptions of forecasts have impacted the direction and magnitude of errors
and in identifying where and why errors were large or small. For this purpose the projections error have been
calculated for the entire European Union/Eurepean Community, for each of the member states and finally for
regions on NUTS2 level, wherever it was possible. The analvsis is confined to a comparison of projected
population stocks and sobsequently observed or estimated populations. The 1980 and 1985 rounds did not

produce systematic oufputs of the components of change in their final reports.

5.1. Sources of forecast errors unrelated to population projection procedures

in the caleulation ol ex-post {orecasting eerors of population projections a nunber of issues have to be taken into

account.
5.1.1 Errors in calculating stock of population

The first issue to be considered is that the base vear population for the projection may be inaccurate. In this case
comparisem of the results of the forecast with corrected observed population is inadeqguate as the difference
consists of two components: forecast errar itself and the difference between the base year populations used in the
forecast and corrected populations. Corections in the stocks of population are mostly introduced after censuses
ol population and afTect the total number of population, #s geographical distribution and oecasionally its age-sex

struciure.

Post-census population corrections have been introduced retrospectively to the REGIO database after the
population projections were made. The consequence Is that population stocks uscd as & base for projections
differ from the ones for identical vears and administrative umits present in the REGIO databasc. This problem
was addressed by calculation of differences between stocks of population used as a base for the projection and
these reported in REGIO. The differcnces were deducted from population projection results in each projection
year. This “corrected” population is assumed not to experience any demographic evenls, such as births, deaths or
migration. This solves the prohlem in a satisfactory way for all units in which the correction in percenlage lerms
was not toe high. The same method was nsed both for correcting reginnal and national population counts as well

as to population age structures where appropriate.

3.1.2 Errors due to chainges of administrative and state boundaries

Another problem occurred due to the changes of political boundaries of states or changes in the classification of
some extra-European territories as a part of the BEuropean mainland. Both problems were present and were solved

in as simple a way as possible. The first problem aflects Germany, which alter the unification incrcased its
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population substantially. The only year impacted in the error calculations was 1993, For this year the actual
population of Germany was replaced with the population that inhabited the territory of the former (pre-
unification) population of the Federal Republic of Germany ahtained from the Council of Europe (1997). The
second problem refers to Spanish iotal population in 1990 and 1993, when population of Centa ceased to be
counted in the total population of Spain reported in the REGHO data base. In order to obtain fully comparahle
populations for Spain, the populations of Ceuta observed tn 1990 and 19935 were deducted from relevant total

values for Spain. In both cases only national values, total and by age, werc affceted.

In order to calculate the error in the regional distriburion of projected population one of two conditions has to be
mer: either administrative boundaries of regions remain stable over time or each change is carefully documented
in terms of population shifts between regions. Otherwise the errors also include population deficiencies and
surpluses in regions. These differences occurred duc te houndary changes and have nothing to do with the

quality of forecasting.

In such vast territory as the European Union, it is inevitable that regional boundary changes will occur. National
administrations arc at liberty to change administrative boundaries in their countries as they see [i1, and this willt
lead to changes to NUTS boundaries. For éxamp[e, local government re-organization in the United Kingdom
aver the years 1996-1998 (Office for National Statistics 1999) now means that the 1Y95 NUTS 2 regions have
been radically changed. A number of changes in the NUTS 2 regions occurred over the period 19803-1995. ITarri
Cruijsen of Curostat kindly provided us with a list of changes recorded unofficially by Eurostat. This list is

shown in lable 3.1.

It is, however, crucial that Eurostat adopt an official strategy to maintain comparability of data in the Eurostat
databases. The dale in the new administrative divisions should be recalculated backwards using look-up tables,
Wilson and Rees (1998) provide a guide to the structure of such look-up tables. This is not a very easy task,
which requires co-operation of Furostar with National Statistical Offices. Se far Eurostat does not have a system
allowing for tracing the impact of the chanpes in administrative division on the timne series of data presented.

This makes any compardalive research quite difficult.
5.2 Methods of analysis of projection error

There are two ways Lo estimate errors in population projections. Eilher they may be caleulated ex post, through
comparison of results of projections with the actual population numbers of a given category or with counts of
demographic events, ar ex ante, through estimation of the error magnitudes already knewn or guessed at the time
of projection consiruction. The ex-post approach s most suilable Lo the assessment of the quality of the forecast,
the ev-anie approach defines the intervals of confidence. All error calculations can be applied to stocks ol

population, to all compongnts of change or to structures and distnibutions.
There are two reasons for estimation of errors of population projections and forecasts. Firstly, it is donc for the

purpose of the assessment of the quality of the forecast. In that case the underlying assumption is that the smaller

the error the better the forecast. The analysis of errors may lead us to the improvement of the methodology of
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population projections and above alt the critical assessment of (he assumptions underlying the forecast. The
second reason is purely practical, Application of the results of forccasts for broadly understood planning
purposes, for the determination of strategy of various social institutions {e.g. educational institutions or social
security agencies), makes it necessary to estimate the crrors of forecasts in order to define some sort of
confidence intervals. Often information on the magnitude and distribution of past errors are used for construction

of “empirical confidence limits” (Williams and Goodman 1971, applied by Stoto 1983 or Smith 1987).

Cohen (1986) classified the methods of confidence interval calenlation into two classes: the model based ones, in
which values ol conlidence intervals of a projection are derived from the model! formulation simultaneously with
the prejection results (e.g. Alho and Spencer 1985, Cohen 19840), and the empirical ones, where the errors are
estimated en the basis of the error distribution observed ex post in other forecasts (Kevtitz 1981, Stolo 1983,
Smith and Sincich 1988). An essential drawback of the first method Hes in the fact that it is not universal, but
depends upon the projection model adopted. It way also crilivised as not feasible by Smith and Sincich (1988)

whe advocated the latter method as delivering good predictions of future forecast accuracy.

Ex post estimation of the projection error made on the basis of comparison of the forecast and true values allows
one to evaluate the quality and adequacy of the forecasting models, as well as the assumptions adepted as to the

future fertility, mortality and mobilily lrajectories.

The ex post error can be caleulated either with regard 10 scalar values (population stocks in a given population
categary, number of demographic events or migration flows), vectors (for instance age structure of papulation in
# given region), or matrices (far instance a matrix or age structure and spatial distribution of population in the

country or distribution of births by age and region}.

Comparison of the sealar values can be performed in many ways, starting with the very simple calculation of the
magnitude of the average annual forecast ervor in percontage points, or calculation with the formula proposed by

Keyfitz {1972} and labelled “quality of prediction™:
e=100*(P-c}/(R-c)

where: P is the forecast pepulation number, R is the true population number, ¢ is a benchmark, e is the measure
of projection accuracy. This mcthod has been extensively used and discussed in detail by Kujisten (1984} for the

assessment of Dhutch population forecasts.

Aumong lypical measures are:

M
The mean percentage error (100 N~ P —O)/ Oy This measure shows the direction of the aror
g ! ! '

1=l
(undereslimation for negalive values of the measure and overestimation for positive} (Keilinan and Schruers

1988). If the signs of the error change from year to year the overall absolute value of the error will be relatively

LA
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small, as the annual errors will cancel out. In the above formulae P, denotes projected population, O; denotes

observed population, & is the number of years for which the cror is calculated and ¢ nusnbers these years.

|| L
The root mean square percentage error (100 1N ]Z({P —0)/() ). This measure does not show the
l'\‘ =1

direction of the error and is suitable for the assessment of the overall cummlative error of projection {Keilman
and Schruers 1988).

[
The Theil U coefficient {,_“||Z(E —OY /(A4 -0) ) (Keilman and Kucera, 1991), where 4; denotes
(]

population projected in an alternative projection, The U coefficient measures the quality of the projeclion in
question in comparison to the alternative projection. 1f U is larger than | the altemnative projection gives better

resulls. For U smaller than | the examined projection is better. Such construction allows for a direct comparison

of the accuracy of two projections.

The index of dissimilarity, given by [, is a useful measure due to its straightforward interpretation.

1|2 O
=100 -
225 o

1, P 0,
0= =300 1002
2? C 0’

where P; and O; denote projzcted and observed populations of a certain class. P and O represent the projected and

observed total populations of the system investigated, where ZP{ = PQZ O, = (. D takes a value between 0,

!
which means complete similarity and 100, which means complete dissimilarity. The D value is the percentage of
the projected population which would have o be moved to produce the same relalive distribution as the observed
pupulation. This error measure is particularly useful for the assessment of the error of distribution, but does not

take into account the errors eccurring due to poor calculation of the rate of population change.

A more relined rechnique, in which the magnitude of the ax posr error is measured ag the difference between the
population growth rate according to the projection and observed for a certain period, was applied by Stoto

{1983). Extensive averviews of different measures could be found in Armstrong (1985) or Ahthurg (1982).

From the point of view of the needs of users, as well as from the point of view of modern trends in the
development of demography is scems that the caleulation of errors with regard to scalar magnitudes is prasently
not sufficient, and that it is necessary to calculate errors with regard to vector and matrix valucs, since the results
of projection are usually presented in the form of multidimensional matrices. Attention should be turned to the
tact that in spite of numerouns studics of projection accuracy a vast majority of publications refer to the simplest
projcction mcthods, such as cxtrapolation of population with elementary mathematical functions, while thers is o

lack of such accuracy studies for more complex methods. In particular, apart from [sserman’s (1993) Kotowska's
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(1980) and lé7wialk’s (1980) papers, the authors are not aware of any attempt to assess the accuracy of multi-

regional {called interregional by Isserman) or multistare projections.

The methods meant for studying vector values may be easily generalised so as to become useful for the analysis
of phenormena described by matrices, for instance, through deployment of the matrix into a vector row by row,
wherever it makes sense. In the econometric literature there exist quite a number of methods which allow for the
comparison of phenomena which can be described with vectors. Extensive reviews of these can be found in the
literature conceming taxonomy, classification and cluster analvsis (see, for instance Cormack 1971, Anderberg
1973, Rao 1977). Demographers have been inlerested by these questions as well, though to a lesser degree than
economelricians. More attention was devoted to these problems by scholars studying migrations (Sommermeijer
1561, Bavdar 1983), who were looking for a tool for comparing changes in migration matrices. Recently,
review of literature concerning applications of methods of determination of similarity (dissimilarity) measures

for vectors to estimation of accuracy of demographic [orecasts was presented by Jdzwiak (1987).

Another option designed for the measurement of the errors of structures is proposed by Jozwiak {1980) and

Kotowska {1980). They propose to calculatc at a fixed time of projection:
D=PA - PP

where PA is vector/matrix of shares of actual and PP of projected populations (for convenience, the time
subscript t has been dropped compared with the original). Both PP and PA sum up to | therefore the sum of the

elements of Id is 0. They define the error d as:
d={Df =(D'D) %

d takes value between 0 and V2. It is easy to recalculate the error by dividing it by V2 so that it takes a value

between 0 and 1.

[ is possible to calculate the level of consistency, E of the projection over k projection petinds, assessing with

one number the accuracy ot a projection over a number of projection steps:

>4

_ =14 i
k 42

K takes a value between 0 and 1. The larger the value of E the lower is the consistency between projections.
Values ol E for diflerent projections and over different periods of time can be compared. Unfortunately there is

no intuitive interpretation of this measure.
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For the purpose ol this evaluation it was decided 10 use as simple and easy to interpret measures as possible. A
hierarchical system of measurement was design. At the top of the hierarchy comes a synthetic onc-number error
measure for each projection of the age and country distribution which was calculated using the F measure
proposed by Jozwiak (1980) and Kotowska {1980). This measure tells us which is the most uccurate and least
accurate pepulation distribution among all the prejections and is not influenced by the length of the projection
period. The last statcment would have been true in the case when the magnitude of error was independent from
the Tength of projection period, that is in each projection period the statistical distribution and the magnitude of
the error was the same. This is not true as the error increases with the projection time. Tn addition percentapc
crrors, both annualised and cumulative for the population of the entire European Unior and for each country will
be caleulated. For geographical distribution errors of national populations within the Furopean Linion and for age
distribution errors in each country, an index of dissimilarity D will be used. The value of it may be interpreted as
a percentage of the projecied population, which would have to be moved to produce the same relative
distribution as the observed population. On the regional level the same set of measures as on the national level
will be applied. ‘The unit of measurement will be regions rather than countries, so we will get errors in the

regional population distribmtion in a country and errors 1o the age distribution in regions,

Such a system of analysis provides measures of accuracy of three key values on each level of spatial resolution
(the European Union, member statcs and rogions): overall percentage error of projection, crror of spatial
distribution el population and error of age distribution of popuiation. 1n addition, a sumunary indicator of overall

projection error will be provided.

3.3 Forecasting errors at EU fevel

Caorrected obscrved populations were computed for the projections made for base years 0l 1980, 1985 and 1990,
The method of calculation of correcred values is given in section 5.1. The national numbers for each projection
are shown in Tables 5.2, 5.3 and 5.4 respectively. The largest corrections have been introduced for Ttaly, Spain,

the TJK and France. The corrected numbers have been used in the calculation of all errors.

Annualized and cumulative percentage crrors for the EU populations are presented in Table 5.5 for the 1980
projection, in Table 5.6 for the 1985 projection and in Table 5.7 for the 1990 projection. No error was calcnlated

for {995 projection, as the time elapsed since the base year of projection was very short,

For the entire European Union, annualized error varies from -0.27% for the 19835 projection after 10 years to -
0.01% for the 1990 projection after five years. However, calculation of percentage emrors for the antire European
Unijon has little significance as large positive and negative errors for individual countries may cancel out. This is
the case in particular for the 1980 and 1985 projections, which are sums of independent projections of member

states rather (han a projection of the population for the entire KU
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The value of error E was caleulated based on the distribution of the European Linion populations by broad age
groups and country. For the 1980 and 1983 projections three age groups {0-14, 15439 and 60+ years) were used.
For the 1990 projection the age groups were different (0-14, 15-24, 25-64 and 65- years). Portugal. for which
there was no observed age distribution available was excluded from the calculation. It was impossible (o supply
missing data from another available source — the Council of Europe (1993} as totals in the Regio database
differed from those reported in the Council of Europe publication. The largest value of the error I of population
projection was observed for 1985 projection and equaled 0.0184. Two other projections noted considerably
lower errors equal to 0.0059 for the 1980 projection and 0.0039 for the 1995 projection. It should be stressed that

these errors concern the accuracy of distributions not the numbers itself.

Judeiny by the projection errors calculated above, the most accurate in terms of forecasting both the magnitude
and the distribution of the FU population was the 1990 projection. The worst results were obtained in the 1985

projection.
5.4 Forecasting errors at national level

Annualized and cumulative percentage crrors for each country are presented in Table 5.5 lor Lthe 1980 projection,

in Table 5.6 for the 19835 projection and in Table 5.7 for the 1990 projection.

On the national level we et a diversified picture. The first two projections arc characterized by quite large errors
in some countries. In the 1980 projection {Table 5.5) Treland had over 1% annual crror afier 10 and 15 years.
Considerable errors, over =0.5% per annum, are observed in Germany and lLuxembourg after 15 years and in
Greece and Portugal afier 10 and 15 years, Also, Spain noted fairly high errors. In the 1985 projection (Table
5.6} the list of countries with the highest errors is similar: Luxembouvrg, Germany and Portugal. These arc

countries in which the external migration component was poorly projected.

Cumuiative errors in the 1980 projection were 15.8% in 1995 for ireland (10.2% in 1990), -11.7% for
Luxembourg {(-4.36% in 1990) and -8.91% In Germany (-3.34% in 1990). Projection errors lor the 1985
projection were respectively: 0.83%, -12.15% and -8.54% after 10 years for the same countries. All countries on
this list have experienced large positive or negative net international migration. The magnitude and sign of these
errors show clearly that international migration unaccounted for in the projection model is a very tmportant

factor in the determination of the level of projection error.

In general, the [990 projection has extremely low errors {Table 5.7). The largest annualized error -0.009% over 2
period of 5 years is noted for Luxembourg and is insignificant. All other crrors were of a smaller magnitude. The

1990 projectien seems lo be ideal in terins of ex-post accuracy.

In the following pavagraphs we analyse the errors in the distribution of population by age in each of the
countrics, cach of the projections and in each time point of projection. For this purpose we use the dissimilarity

index D discussed carlier. The values of this index are shown in Table 5.5 for the 1980 projection, in Table 5.6
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[or (the 1985 projection and in Table 5.7 for the 1990 projection. As expected. errars increase with the rime of
prajection, This is apparent when one looks at the 1980 projection, lor which in scveral eountries {Greece,
Irefand, Luxembourg, Portugal, Spain} the value of D trebled or nearly trebled between 19835 and 1990 that is
between the first and the sceond slep of projection, or doubled or nearly doubled berween 1990 and 1995, For the
1985 projection we observed steep increases of the value of ermor in Belgium, Denmark, Germany, Greece and

[ uxemboure.

Let us recall here the interprelation of the dissimilarity index: an error value equal to | denotes that jn order to
obtain an age distribution of the prejected population exactly the same as in observed population we would need
to move 1% ol projecied population between age groups. In the first step of projection the valuc of 1Y only
sporadically exceeded |. This happens in Porlogal for the 1980 and 1985 projections and in Germany for 1990
projection. For the 1990 projection the etror in the age distribution for Portugal was not calculated. Roughly
speaking in a half of all counfries the magnitude of error in the first step of projection dees not exceed 0.33. The

lowest errors after the first step of projection are observed for the 1990 projection.

The geographical distribution of the error in the age distribution of the population for the 1980 projection after 5
years of projeclion time varied from (.09 for Luxembowrg and .17 for the Netherlands to 0.67 for Ireland and
1.6l for Portugal. The latter country has very consistently the highest emror in the age distribution lor ihis
projection, except after 15 years of projection time when lreland and Spain have even larger errors of 6.01 and
5.15 respectively. Tt is quite striking, that in the third step of the projection a quite clear split of countries into
two groups can he identificd: the first group with low errors, below 1, to which belong mostly countries of North
and Western Europe, and the second group with high errors 1o which belong South European countries and
Ireland, This may be explained by the rapid decline in fertility that occurred in these countries that was

unexpected at the time ol the preparation of the projection (see Figure 3.1).

For the 1985 projection, the largest ¢rrors in the age distribution aller 10 vears of projection are in Denmark.
Luxembourg and Germany. In the two laller cases the large errors may be atiributed to intcrmational migration
being unaccounted for or only partly accounted for in the projection. The magnitude of errors for the 1990
projection after five years is in many cases higher than comparable crrors for 1985 projection. The notahle

exception is the quite high crror for the age distribution for Germany in the 1990 projection.

In the next slep we will lock at the errors in the geographic distribution of the population. The measure of error
used is again the dissimilarity index, but the unit of measurement is the population of a country, either for all
ages or in a specitic age group. The value of an error indicates the percentage of the projected population in the
Evuropean Union, either for all ages or in a specific age group, which would have ta be moved belween countrics,
in order fo obtain the geographical distribution of poputation by countries identical to the observed one. [t is well
worth noticing that with the total population of the Curepean Union exceeding 320 million, an error of | percen:
means that over 5.2 million would have t0 be moved if we wanted to obtain identical geographic pepulation

distribution of observed and projected populaiions. Values of etrors for each projection for total populations and
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for populations in selected age groups is shown in ‘Fable 5.8 for the 1980 projection, in Table 5.9 for the 1985

projection and in Table 5.10 for the 1990 projection.

After the first five years of each projection the error in the geographic distribution of total population is quite
small. Only after ten years for the 1985 projection and after 15 years for the 1980 projection does it exceed 1.
The error in the geographic distribution ol population in various age groups is larger. In the first two projections
the largest error occurs in the youngest age group, most likely due to unexpected changes in fertility. After 15
years for the 1980 projection it equalled to 6.22. For these two projections the error of the distribution of the
oldest age proup was small and for the middle age group moderate. The 1995 projection is characterised by low
errors in the geographic distribution of total population and high crrars of the distribution of population in all age

ArOUps.
5.5 Forecast errors at regional level

On a rcgional level we encounter & number of problems with error measurement, which are not refated to the
projection procedures, which are discussed in section 5.1. Based on the above discussion we had to sclect those
countries for which measurement on regional level was possible, that is for which we were able to correct errors
of enumeration and boundary changes with reasonable accuracy. Table 5.11 and Table 5.12 show the critesia
used and the list of countries chosen for projections in 1980, and 1990 respectively. For 1985 fhe results of the
projection at regional level werc not available. Three criteria have been taken into account: the {irst was if a
country was divided into regions at NUTS level 2. Two countries, Ireland and Luxembourg, were not and in
consequence excluded from further consideration and no olher criteria were applied for these countrics. In the
sccond step we checked whether it was possible to calculate corrected regional poputation. it was somewhat
optimistically assumed that if natienal populations did not need corrections (Table 5.2, Table 5.3 and Table 3.4)
there was no need to correct regional populations. Small discrepancies, less than 1/10000 of corrected national
papulations. were deemed (o be insigniticant. In the case when it was decided that regional corrections should be
calculated the availability of corrected data on regional level determined whether it was possible to obtain
corrected resulls ol projected populations. A procedure identical to the one applied for national populations was
applied. For those couniries for which there was ne need to calculate corrected regional populations or lor which
it was passible, the final step was applied. This was aimed at establishing if there were any changes in regional
boundaries and if ves, whether it was possible to calculate by aggregation any regional set of houndaries which
was consistent over the entire period for which the error measurement was plamed. The results of caleulation of

regional corrected projected populations for 1980 and 1990 projections are shown in Table 5.13 and Table 5.74.

Figure 5.1 displays the percentage errors of the 1980 projection in regions over time for toral populations. Figure
5.2, Figure 5.3 and Figure 5.4 display relevant valucs for broad age groups. The projection of total population
(Figure 5.1) consequently underestimated populations in almost all regions of four countries under investigation.
The only exceptions are the six southernmost regions of Italy. The largesl errors occurred in Germany and
Southern Italy. Very clearly the magnitude of errors increase with the length of the projection. The last five years

of the projection resulted in a particularly rapid increasc in error. ‘I'he percentage errors caleulated tor the §-14
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years age group are very high, in some cases exceeding 30% after 13 years of projection, in terms of differences
between projected and observed populativn. Particularly high overestimation occurred in south Italian regions,
most likely due to rapid decrease in ferility. All German regions experienced high underestimation. Hamburg
sutfered the largest error. This can be explained by the way international migralion was treated in this projection.
Two other age groups (Figure 5.3 und Figure 5.4) show very consistent underenumeration, more widespread for
the oldest ages, which is in line with the earlier abservation that improvement in mortality was underestimated in
population forecasts, The magnitude of errors was for these age groups was much smaller than for the youngest
one. Figure 3.5 shows annualised percentage error of the 1980 projection after 15 vears of projection for total

pepulation and for each broad age group which in a concise manner summarizes previous four figures.

Figure 5.6 shows annualised percentage error of the 1990 projection afier 5 years of projection for total
popolation and for each broad age group, The Jargest errors occurred in Germany and Greece whercas the lowes!
are found in ltaly and France. In West Germany underestimation is widespread, whereas in East Germany
overestimation prevails. The error is due to large scale migration from Fastern to Western Germany. Not
surprisingly the largest crrors occurred in 15-24 age group. ile de France and Madrid noted underestimation for
these age groups. The Greek island regions showed (or this age group substantial overestimation. Apparenthy

mare effort should be put into the proper accounting of migrants in this most mobile age group.

As 1t was said earlier, two types of errors in the distribution of population were calculaled at regional level. The
first was the regional error of geographic distribution, the second was regional age distribution error, The

Dissimilarity index D discussed in earlier section was uscd.

The regional error of geographic distwribution was calculated for the lotal population and for age groups. This
error telis us how well the observed regional distribution lor total population and within sach age sroup within
cach counury has been reproduced in the projection. The relevant values are shown in Table 5.15 [or the 1980

projection and in Tablc 5.16 for the 1990 projection.

For the 1980 projection, it was possible lo caleulate the errors of regional distribution of the population for only
four countries (see Table 5.15) after 5, 10 and 13 years of projection. Reasons why the calculation of the error
for other countries wus impossible are given in Table 5.11. The lowest error of geographical distribution of total
regional pupulations was observed for Belaium and was only marginally lower than those observed for Germany
and the Netherlands. Ttaly had much higher errars at all points over the projection, more than two times higher
than Belgian ones. The crrors of distribution population by age groups are, as expected much higher than for all
ages. laly has the larger errors for the two first age groups 0-14 and 15-59 years, but quite good fit for the last
age group 65— The youngest age group has the largest error reaching at the cxtreme 7.87% for Ialy after 135

years of projection. As expected errors increase with the time of projection, in many cases close to doubiing

every five years.

A similar tabulation has been prepared [or the 1990 projection (Table 5.16). Different age groups have been used

{0-14, 15-24, 25-64 and 65:) and more countries could be compared. There are striking dilferences in the
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magnitude of errors in the regional distribution of total populations. The lowest error (0.3 [or France) was less
than 1/15™ of the largest crror (533 for Greeee). Emors in the distribution of population in certain age groups
tend to be on a similar level for a country rather than for an age group as it was the c¢ase in the 1280 projection.
Belgium has the lowest values for all age group but the youngest one, but even in this case it is only (.01 behind
France. Greece has consistently the highest values of dissimilarity index. In general, the two older age groups
have larger emors than the two younger age groups. Iligher mobility might be an ¢xplanation of this

phenomenon for the 15-24 vears age group.

The second type of error of distribution of population is the error in regional age distribution. The Dissimilarity
index D was used again. It has been calculated separately for each region and the calenlation was bhascd on age
groups used in each projection (three broad age zroups for 1980 projection and four broad age groups for 1990
projection). The values of D for the 1980 projection measured in 1985,1990 and 1995 arc shown in Figure 5.7.
The value of [} for the 1990 projection measured in 1995 is shewn in Figure 5.8. For the 1980 projection the
largest erTors of the projection of the age structure occurred in southern Italy, where after 15 years of projection
error levels approach 9%. The Northern part of Germany experienced the lowest errors. The magnitude of errors
increased significantly with the length of the projection. For example, in Sardegna the value of I was 0.93 in
1985, It rose to 4.79 in 1990 and to 8.91 in 1995. The pattern of the value of ) for 1990 projection in 1990
shows geographic clustering ol regions of similar level of error. Low errors could be observed in Italy and

southern France, Largce values characterize Greece and to less extent Germany,

Three [actors contributed to the magnitude of errers: underestimation of international migration, or internal
migration in the case of migration between Fast and West Germany after the unification, averastimation of
tertility, especially in countries in which rapid decline of fertility occurred in the last two decades, and
overestimation of mortality. These problams have been [ully recognized by the Furostat and in the last decade
research has been conducted, aimed at the improvement of the understanding of the variation in the components

of change, which will bring about the improvement of the accuracy of forecasts.
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6. DISCUSSION AND RECOMMENDATIONS

In this final scotion of the report, we provide a summary evaluation of regional population projections for the
Eurapean Union and present recommendations to the European Commission lor the conduct of the next round of

projections based on the year 2000.
6.1 Summary evaluation

The projection activitics reviewed in this report have been extremely impressive. Each round introduced new
features designed to improve on the models and assumptions used in previous rounds. The rate of improvement
seems to have accelerated in the 1990s with the involvement of Curostat and the inclusion of a variety of
research mstitutes.  The strategies of continuous improvement and muolti-organization projects are to be
commended. Extrapolating to future rounds, we would welcome invelvement of even more organizations, to

reflect the complexities involved in the projection of the populations of over 200 regions.

The (irst and secand regional projection rounds were commissioned by Directorate General XV1 of the European
Commission with two uses in mind. They weuld form inputs to the development of regional development and as
material for inclusion in the key periodic reports on the state of development of Europe’s regions. The third and
fourth rounds saw a partmership of DGXVI with the Statistical Office of the Curopean Communitics, which was
very helpful in improving data inputs from National Statistical Offices and introducing statistical and
demographic rigour into models originally developed by ecconomists at the Netherlands Economic Institute. The
competence and cxpertise of all contractars are clearly evidenced in the reports from each round, and it is
pleasing that in the fourth round quite a lot of the work has been published in journals or conference

proceedings. Tn our recommendations below we make further suggestions.

The original DEMETER madel was an innovative and ambitious undertaking, and represented the first time that
multiregional methods had been applicd across a set of countries in a harmonized way. Tho difficulties of the
task cnable us to forgive some of the crudities of the model: the virtual absence of extemal migration from the
first two projection rounds and the crude assumptions of constancy in component intensities. In the third round
the problems with the national part of the projection model were solved with the development of proper
scenarios tor all components including extlernal migration, the adoption of a more sophisticated multi-regional
cohort-component software package for its implementation. However, it was not until the fourth round that the
needed improvements o the interrregional migration model were introduced. In the {ourth round an impressive
investigation of modelling altermatives al the regional scale was caried out and a sensible compromise between
the number of model variables and available data was chosen.  The fourth round also saw a much more
systematic set of outputs being produced and the later development of an output database on CD ROM for future

dissemination.
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We now pm forward some specific recommendations for taking this process of continuous improvement forward
Into the twenty-first century. Against each recommendation is placed a reference to the report section where it

was nitially discussed.
6.2 Recommendations about input data

In the fourth round, the input data were probably as detailed and close to model specifications as was possible in
the mid-1990s. We would anticipate that some NSOs would have improved their ability o produce interregional
migration artays in the meantime, which will benefit the fifth round projection. So, the only major improvement
we would see as being necessary is the collection of better information aboul international migration and its
regional disrribution. It is this component which is contributing to the postponement of population decline in

many of the European Unic:’s member states.

Recommendation fsection 2.9.2)
In future projection rounds, international migration should be dealt with os gress migration flows not net, A
unified definition of international migration (such as that proposed by the United Nations) should be used and

all international migration duata should be recolculated accordingly, as it was done for example in Portugal

(Peixota, 1995)

The following recammendation is being currently implemented. This evaluation confirms its value.

Recommendation (section 2.9.2)
DGXVI and Eurostat commission research into the regional distribuion of imernational migrants with a view to
improving this increasingly important aspect of regional pepulation projections. Similar research should be

done o identify regions from which infra-FU international migranls originate,
6.3 Recomunendations about estimation methods

Methods of estimation of variabies input to the regional projections improved radically aver the four prujection
rounds, as more regional detail became available, for example. on the age distribution of fertility rates or on lhe
age-sex disaggregation of migration. The major gap in estimation methods that needs to be filled in a systematic
way concerns the harmonization of repional delinitions against time.  We understand that Curostat’s GISCO
database incorporates a strategy to harmonize NUTS unit definitions over time, based on reference back to a
fixed frozen geography. However, we believe such a strategy does not meet user needs and is very dilficult to
smplement. We argue instsad that a systematic set of look-up lables be generated by NSOs and supplied to
Eurostat, that can be used to convert, on an approximate basis, past time series of demographic data 1o cerrent
definitions of gevgraphical areas. We also believe that these rough and ready versions of such Jook-up tables
produced quickly will be of much more use than the very detailed products which the GIS community strives [or
but which take enormeus resources and time 1o generate. Il regional projections are to be carried out at a finer

spatial scale than NUTS 2, then the probiem of geographical comparability over time will grow,
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Recommendation (section 3)
A future regional projection mode! should include an additional module that is applied to projection outpuis to
re-aestimate these outpuis for any new national or regional definitions that may come into force after the base

year of the profection. Such a module could alse be applivd when preparing projection inputs.
6.4 Recommendations abnut projection calibration

In many national contexts, contractors are required to demonstrate that their projection model does successfully
reproduce recent population change. This exercise is helpful in ironing out input data difficulties and provides

feedback to model builders about the degree of success of various innovations.

Recommendution (section 2.4)
DG XV should vequire, in the fifth round of projections, that the comtractors demonyirate that their model and

input variable estimutes ean rofl forward from the previous 1995 hase and reproduce the new 3000 base

poputation.
6.5 Recommendations about scenartos

The stratepy of adopting 2 baseline, a high and a low scenario is sound. The adoption of regional convergence
and regional divergence in assovcialion with the high and low scenarios is perhaps less convincing, and need
some empirical verification in a future projection round. We would see linkage of demographic developments to
social and ceonomic trends in regions as a more fruitful way forward, particularly with respect Lo interregional
migration that is driven by the difterences in ceonomic and settlement character of regions. We hesitate to make
proposals about tha direction that future scenarios should take on the basis of reviewing the performance of
scenarios from past projections, but some obscrvations are probably appropriate, though they would need

confirmation or rejection in the studies leading up to the {ifth round of projections.

There is evidence that successive projection rounds have under-estimated the degree to which mortality has
improved at middle and clderly ages. Each successive projection has seen an increase in the projected elderly
population, Tn the early 1990s it was thought that the AIDS epidemic might change the situation and increase
voung and middle age adult mortality, but the cpidemic has been contained in most countries and survival

therapies developed.

Recammendation (section 3)
In developing mortafity scenarios, future projections should lake a more vptimistic view, based on past wnder-

prediction of middle age and elderly age mortality.
Experience in (orecasting cxternal migration also suggests that we should not assume too easily a return to low

levels of immigration to EU countries after the waves generated by the transition from communisin to post-

communism int Central and Castern Europe. In addition. internal migration scenarios should be designed on the
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basis of job and housing market factors, taking into account the nalure and histery of developments in individual

regions.
6.6 Recommendations about projection methods

There are a number of ways in which the projection methods can be developed in the {ifth round of European
region projections. Qur recemmendations constitute a list of options which need to be explored for feasibility.
The first concerns the recognition that migration can be measured and is measured in at least two myjor ways in
EU countries, while the projection models treat all input migration data as movement data derived from

population registers.

Recommendation rall sections)

Introduce a glossary of levmy into the report on the next profection that cleary up a number of ambiguities.
Define migration flows as terms including migration movements fregister counts of migration events) and
migration transitions (census cousts of migrants). Define intensities as the general term (o describe the fevel of o
demographic activity. Make it clear that intensities can be measured in two ways, depending on data sowrce, as
occurrence-exposure rates or as ransition probubilities.  Maoke it clear thai transition probabilities can by
computed as either joim probabifities of migration and swwvival or as conditional probabilities of migration
given survival. When describing methods of intensity estimation or projection methods, make ltberal wse of the

age-time diagram to identify the exact relationships between data and model variables.

Recommendation {sectivin 2.9.2}

Future projection round reports should include a jull mathemarical descoription of the models used

We believe the fifth round projections should use the fourth round methods as a benchmark against which new
alterpatives can be compared and lested. Howcever, the methodology should be “tweaked” to cater for transition

data, and to allow migration intensities to be estimated from the best data in each country.

Recommendation (section 2 1)

The methods of migration intensity modelling used in the 1995 round should be refained in the fifth round for

baseline projections.

Recommendation (section 2.3)

The existing state-of-the-art multi-regional/multistate population projection be upgraded to deal satisfactorily
with migrant count dala from censuses (transition concept data).  In addition, the method developed by
Courgeou (1973) for comverting French census migration intensities over different time intervals and scales to
gstimaes of imensities over a one year perind should he applied to make French regional projections more

comparable with other countries.

Recommendation (secrion 2.3)
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A review should be commissioned by DG XVI and Enrostul of the state of knowledge of the time imerval problem

in harmonising migration data derived from national censuses.

Recommendation (vection 2.10.2).
Considerafion be given in the fifth round of EU projections to moving from @ “one size fits oll” approach te "o

best model for the couniry " approach when designing the interregional migration models.

We argued strongly in section 2 that the way in which interregional migration be handled should be improved.
We put forward two possibilities, both of which arc feasible with today’s computing technology and modelling
techniques. However, we werg uncerlain whelher it would be feasible o implement both improvements

together. We therefore propose a discussion about the merits and demerits of the two suggestions.

Recommendation (section 2.2)

Fither

DG XV and Eurostat use a single, infegrated multi-regional projection model aceross EU states at NUTS 2 scale.
(i

DG XVT and Eurostat continme (o use the current national-regional mived mode! but employ NUTS 3 regions as

the building blocks.

We arzue that the time is ripe for the development of an interregional migration model that links to demo-
economic developmentls, and il possible, to policy variables. However, to do this will require a wide range of

expertise from EUJ member states, because knowledge of the determinants of migration is needed.

Recommendation fsections 2 and 3}

The model of interregional migration al present based solely on statistical and demographic fuctors should be
axtended to incorporate models thar include the determinants of migration for each life course siage. Spatial
interaction moedels provide a variety of models from which o choose und can be framed In @ way campatible

with the IPF/log-linear model used wn the 1993 projection round.

Recently, a research group at the Intsrnational Institute for Applied Systems Analysis (IIASA) in Austria has
developed methods of prohabilistic projection, arguing that these are more useful to planners than middle, high
and low scenarios (Lurz. Sandersen and Scherbov 199). The computational requirements of such an approach
are considerable bul could be made available via national or international scientific research organizations.
There would also be a requirement to set up a consultation precess to arrive at 4 consensus of cxpert views on the

confidence limits around component scenarios.
Recommendation.

Consideration be given to generating n set of probabilistic projections of Furopean national and regional

prapulation
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6.7 Recommendations about consultation on regional results

If regional scenarios are W bo improved, then a wider range of views needs to be canvassed. The consultation

could be linked to cfforts to publicize and disseminate results from the fourth round of projections.

Recommendation (section 2.3)
DG XV and Furostat organice a consultative meeting with NSCs and national experts to disseminate the resuits

of the fourth round of projections and to consult with NSQOs about improving the migration data supplied for the
Fifth rownd

6.8 Recommendations ahout outpuis

If results are to be published and widely disseminated, then thought needs to be given to a uniform set of ouiputs

that can be maintained inw the future, irrespective of the particular methods used. Such a development we

believe to be in train.

Recommendation {section 1 4.2}
In fidure projection rounds DG XVE and Evrostal should agree with the coniractor whar inpur and output files
should be deposited (with Eurostat) and devise a strategy for their preservation over time. At ¢ minimum, stocks

of population, births, deaths, inmternal and international in- and owmigration by age, sex and region should be

Showh,

Kecommendation (section 2 .6)

OG XV and Eurostar agree with the fifth round contractor a definitive sef of outputs from the projections.

Based on our experience of importing population and migration data from ten Eucopean countries, we feel it is
impartant to provide data in simple, easily accessible formats as well as In comprehensive databases. We found
it hardest o import duta from general database packages (e.g. CBSVIEW) and easiest if transparent spreadsheets

were provided. Text/ASCII data files fell in between in terms of degree of difficulty in mportation and use.
6.9 Recommendations abuit dissemination strategy

We consider it essential that DGXVI and Furostat advertise their achievements and provide the resukts of the
extensive work for further use throughout Europe. At the most basic level, the VAT pavers of Europe have
funded the work, so the VAT payers should see some return. We make a series of suggestions aboutl how this

might be accomplished.
Recommendation (section I 3)

DG XVT and Eurostar adopt a new acronym for juture projection rounds, namely EURQPOFP plus base year

numerals fe.g. KUAROPOPIONN, EUROPOP2(3).
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Becommendation.

The resulis need 10 be made much more widely available and conld contribute valuably to the planning activities

aof public and private organizations throughou! the EU

Recommendation (section 1.4)

Reporis from future projeciion rounds should be made wvailable via the World Wide Web, afier acceptance by
DG X¥I and Enrostat. Computer file versions of reports should be deltvered and then converted to a suitable
Jormat (e.g. Adobe Jcrobat) for placing on Eurostut’s Web Site, where policy makers, researchers and the

public can access the informativn.

Recommendation (section 6)
COrganize a team of NSQs experts to help in defining the nationalivegional level assumptions for the fifih round
and to produce detailed analyses for their cowntriesiregional projections. This could he supported by a

concerted action bid to the KUs fifth framework.

Recommendation

Consideratinn be given to making available the projection base data and input assumptions fogether with the
profection software, so thut other researchers or businesses or governmental bodies can run their own
projections. This is comman pracrice with nationol economic madels {(of, Independent Treaswry Feonomic Model
in the UK, w}’%h.ﬁ the UK government provides 10 research institutes and economic/financial firms so that they

can run different scenarios aad compare the model with thelr own).

Recommendation

Consideration should be given 1o producing a book giving a full aceount of the work carvied out in the third and

Jourth projecrion rownds, to coincide with the release of the project results.

6.10 Expansion of the spatial scope of the model

One of the challenges facing the European Union is its expansian to the East. The statistical services of the
Luropean Union and its units making decisions on pelicy matters and policy implementarion will need detailed
information scon. Local experts should be invalved both in the process of data collection and verification and
serting scenarios of popularion change. Such involvement has two types of benefits: [t will help the experts of the
Luropean Commission and Eurostat to understand the specificity and problems of Central Europe and will serve

as a technology transfer fram the LU to Central-European states.
Recommendation

i view of likely admission of six counlries which ure in the process of negoliation of the cocession agreement

(Cyprus, Czech Republic, Estonia, Hungary, Poland and Slovenia) to the EU the geographical scope of the
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popularion projection should be extended to cover these countries on the regional level, Consideration should he

given wharher other countries, with signed and ratified association agreements should be added to this list af
whether on national or regional level.
Recommendation

Experts from cemtral Enrope should be invelved in the process of data gathering, scenario preparation for their

countries and for the generation of the population projections for the Euwropean Union and candidate countries.
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2001-04-23,16:16:14 Remote Task ID: FLNR_1LV_MUI. o Host: JCQV
2001-04-23.16:16:44 RUNJC

WWEV2F\S8SBs\Rindinta\werk\flnr\analyse bron\1228\wwd8 31.jcp TL=1h JG=T
2001-04-23.16:16:42 Job received in batch queue.

2001-04-23.15:17:05 Starting jcb FLNR_1LY MUL on IV14R {CBS\FLNR)
2001-04-23.16:17:05 Owner: FLNR (sector SIP), JcbGrous: I, TimsLimit: 1 hour
2001-04-23.16:17:05 Getting \\SVIF\SEC1\Users\FLNR\RSTATUS\ww%8 31.j01
2001-04-23.76:17:05 RUNJC

2001-04-23.16:17:10. PROGRAM {ww38 21> { 2001-04-23.16:15:3% }
2001-04-23.16:17:12. COMMANDS

2001-04-23.16:17:12-- Start NET: cet 411334360 bvtes

(NET:CB5,U~flnr) \\3V27\S5B5\ Technkop\Eindintg\Bronbeg:\ 1993\ wwexp
2001-04-23.16:18:14-- Start NLT: gebt 8335 bytes

{(NET:CBS,U=f Inv} \\BV2F\SSBE\Eindintgiwerk\ [lnr\analyse bron\1998\Ww28_ 31 .msf

2001-04-23.14:18:14. manipulaw(mQ) USTNG 10, ug

2001-04-23.16:18:15-- Start: MANIPULAW /b .\Ww98 31.msf

2001-04-23.16:30:11 - Seconds Elapsed: 713.38 User: 631.31 System:
le.66

2001-04-23.16:30:22-~ Start NET: put 0 bytes

(NET:CB3,U=sflnr}\\3viF\ssBe\Eindintg\werk\flnr\analyse_bron\1998\WW%8_31.ASC

2001-04-23.16:30:132. EMDFROG {ww98*31}

2001 04 -23.16:30:13-- Seconds Elap=ed: T82.84 User: 639.33 System:
24.20

2001-04-23.146:30:15 Commando is succesvol beeindigd.

2001 04 23.16:30:15 Writing 474 bytes

A\\SVIFA\SECI\Uzers\FLNR\RSTATUS \wwd8 31.101

2001-04-22.16:30:15 Remcte proces is succesvol beeindigd.

Pace 1 of 1



CONTENTS

{ww98_31.JCS}

DROGRAM
VARIARLES

DIR1 : dir := "NET:\\SV2F\SSBS\TECHNEKCOP\EINDINTG\BRCNEEST 1908"

NIRZ : dlr = "NET:A\A\SV2F\SSBE\EINDINTG\WERK\FLNR\analyse bran\1958"

Ic : {input sSlast; file = dirl.file{"wwEXP"}

MO : {input $last; file := dir2. file{"ww9dg_31.MSF")

U0 : (output s$iast) File := dirz file{"ww98_31.ASC")
COMMANDS

MANIBULAW {MC)}
USING IO,

Lo
DETACH (IO}
DETACH (U0}

ENDPROG

Page 1 of 1



CONTENTS

8L

12quny ay ol pUB ‘0661 PUR €861 ‘0861 Ul {

vopemdod WMok pue SI0IBIEPUL [BUOITIY U] ‘WIS

£1 W ot 8l 2O

01 U 6Ll cl 200

01 Ul +91 cl Sall

gruiol cl anld

(&) (g} (L)
SAUIUNOT JO (smak}
U {Z SINN) EIMLEN0D [BALUL
5U01821 JO ON JoroN s sy

suol1dofoad [PUOI3al 1AL SALIUNOY JO 13qUING Y PUR ‘N0 PALUED 2134 SUONYR(0Id [RUOLFIL 421y# 104 suoi8a1 10 Isquinu Y1 SAALE o) SUCITII o ON Y], '€

“SIN0QUISXIV] PUB PURA] 20340 PITAIED 212m suonaalosd
[PU01Fa] OU Y2IYM I0] SSLIUN0D NH,04 9T (£) SALNUNOD BAIY JTWOU0IT veadainy [eUonIppE pue (¢ [) (A1us jyarseey Jo Amal ] jsed ayy) uonin ugadomy 21 W $aUIeo Jo

Amua prnseey jo Ajeasp, -sad ay1) Snuninne)) uradoany i) Jo SIJRIS JAQUWIBW JO JAQUINU 3T} 07 532321 ULM|OD 53LUN0I JO "ON 3] T

‘wagAs voneuLigpuy (eotgdeifoat pur

£ uonrusoiur Tearyderioad pue SOUSIRIS [RUMISAI PUR [RIG ‘saunwiwe.) neadoung a Jo a0 BAOSIINIG = JBIS0UNs
! UL [ PUB S30SLRIE [EUOTST PUR [RI20G "Salll g 941 L1y [B288E

Auzuenippe pue saan2fqo juawmdojaasp 3yl Jo uoneafnuenb Knjiqrage
‘podel s1poriad *SUOIRRI 241 40 UOHENS DIUOUOA-01208 Y} JO SISA[EUY ‘SN0 JEuorEay 10 UoHRNUL0] "U0{SI 07} PUB A0 [RHOTERY “[AX [eldue-a3eionandg - [AX D
‘(Ajuo 1odas S W 251 10T PAIUAAUL WAUDIOR) UOTU() UESAOIN7] 231y JIUOU0DT ngadoing o131 Jo suoiFay pue saLyuno’) 10} suonaafolg uoupndod ueaddmy = dJOJOMNA
(wiiuoson [N sueSay uradosnT ur sun yFnonn vounoay oTdeIRoldd] — ¥ALTAAQ
spurpagIan Ay ], *FINQI00 A SPUBLAYIAN SONSUIEIS == NS SPUBMSYIAN 3G 1, 9nFRH 01, ‘2nnsu] arydet§owa( A1eurdiasipIa] SpUR[LYIaN = ([N
SPUBMISION 2L WEPION0Y ATISISATUS SNWSEIY = [T 'SPURMIAYIEN 94 |, "WEPIONOY DIUASU] J1OUOST SPUBHAYAN = [IN 'Pauyap SUORRIASIAY *1

SEON
so661 £e0T £661d0d0UNA IIN ‘NS eiseIng ‘TAX Dd ANof
0661 00T 0TOTYELANTd IJINNTIAN eseand TAX O .
§861 A [ C1OTAHLHWIA TN IAX DA oML

0861 oIz 010TddLdWaa 9N IAX D4 MO
{9) ) {r} (€) 6 {1
suorjeziuedio
UOZLIOL] WALOOR SI0JORNUOD Surrosuods
Iuad asug] uonazfong unijaalig [ediaug ] saupung punoy

spuna. wonafoad [ewro1dax Inoj 2y} Jo SONSLINIEIRYD) I[7) 2qEL




CONTENTS

6L

SaninuIIo.; uesdoiny aiy ja suoneAand [F191330) 30 21O — IIdO0 Sanumumioy esdonyg syl

e e i m

4O UDISSIUIAT) = DD OIS IWOUOIL] SPUBTYIAN « [N 1SS10N

10 N
SIMoquIaxNT AAdOQ | SPIPMS wawdoaang [euoldey (<107 tmemac]) suoiFay uradoing Ui oW W uoHNOAS uEﬁ_EmoEuoc 7661 US| asT UBA [ Y SEHIDATTL
__wepaojioy [AN (€107 J21euag]) suotfal uradomg 1) aw YFnolgs uoun|oas srydeiSowae] n66| uajasey Uea ] Y S18RI9ATH
uoneatqd . rm—— :i
Joaoed Jaysiang jelmoOARLL lea g stonmsur £SOy
(S10Z WAL AQ) 3seq uapendod sga1 spuno.a uonaloxd puodss sy1 woLy suaeaEng ' AqEt,
SPUOWILLOT BrAdDIN 3] JO UOISSILIIG)) .. )T SO
S - R “Aarod !
wepIRnoy TAN 04D [RUOTFAI PUR A4nuad 1xau a1y 3o BunnnFaq 1 o1 dn spuswdo(dasp srydeiSowap [rucidal was-5uo] 9861 1IN
wonesijqod .
Jo s0r) laysqng |RUIROA1LL IUETY snonmnsuf(sopny

(0107 YALAWIC) 3sq vosendod (g1 :punoa uonafold 1s1y Ay} MOy SUONBAGN 77T S[qBL



08

aynsuy agiradots] LempdiaipmEnL SpuRpagen = [JIN

-Lauadhy Juteum) ey RIourN - WldN

ustidoasc] usglr] PR [Buoifay Jo lstaeda ) MMNSU] 2o SpERLOYRN = (O UCIIEAN
SanTUIUIOT) uradori] 2111 10 SUT0 [EISHVIG — SISO

{amnsu] AqduSoan suouosg) ATsI2a1Cn stuser] = (IOH) 15

TyyesL YD Jo wapedacr) Asmatur) snwserd = (00N

(IURIPALY [BI00S PUE YRIH 2an  §o juannedac)) Ansiaar) smuse = (INSHAAN

ENLY DILIOUC] UBDGoI = Vi[9

p) e 0% SBION

PO L 01 ] UDBOeIRY 31 ] MOIRLIEIW HOFOIND0 [ (SPR) TYSMIZERINY Ay A0au0T) ¥ UTIAMIES [ S233 d Ul

18I Lapm uyor g1 1=mdeyy) wonmaiogu vonesdin Suisn uown) ueodoand i o suonended jeuorfar pue peuorsu 34 Sunsalolg 9661 J samy
NE-0T Of
FIMQUOD A SHD ] ChE Srmyjoeaq ap pna yalisEmspunsyy T PURLISZIAS PUB Y4Y ALY soLeLR0s rane Ao WD JO NOTEN[EAS Uy a6 Suipg 4 11 wasingg
rduinas seardy
28807 ¥ sleng “SUOLEAIGN KDL [CLIN Do) 2teouossy weaddmy e b saLuunod syt wl su0iRsbad wonmndod muotiay 661 N TRSSTAY TRA 7Y JFOYLIE IRA
w2pLanay AN “COLIBUAAS 23J0) NOGR] SHNSAY | AT LR Lol ] upadon;] ay) 0] SCURE0S 3340 1aqe) pue uonemdad jguotiay PEHG1 (oTns anAanan,
% wepianioy AN 501 12u23s wonendod SHNSIY HI1 Med Ho) uradenyg a1} 0f SOLTRIA0S 20 110qR] puR woneindod [HU0TIoY 6661 (LLICDNT (anACUIEN
SONTRII0S
E Lo :
m WRpI2110Y 13N a%10] NOQE] W) FUO) 04 ], ]| M udlup) teedaIng SU; 10J SOLEUD0S 90107 Jnoge| puae noe(nded muarday Ot661 Uo0NA 1andamiN
L “SOLBURDS
Z arepInoy | 19N vonpndad una-8uo) em] ([ Ueg uaI weadonT Ay) sof SOLBUAS aI0) MadR] pur uelgndoed |2u0itey 6T TN, CHACNE COMAenIN
Q WEPIATKY aN gaded SUBROA, TN UONEISIU RUOEaIRIIL (YT QUL 10f SOLBUIDS 2310} g puk ongndad [punideyg q£661 {qnaaiaN
O Pty AN BRON ! )} G I
YddN
WEpLOY BN ‘ugipendod 10dar W U] "7 AU S0 SoLmuans oy tnoqe) pue uonendod (runtday BCHG6T TS HJQINE {anyaiaN
gmogquiaxng TS| UONEIDOSSY FPRL] 232 veadosng ai ) soLeads conendod uuz)-Fro) om ] qE661 waz0dnyg
Foguaxt] 1815007 Th6 | sansnes ngleadowag BEHG T JeisoIng
WEPEIOY q wrad,f Buisey pyy uonendod drodan WIAGL YT AYp 10 SOLTUAS 220 magey pur uoneidod [ruotEay 66 [ T 128.adyary

| AANUSD (1T Y10 UamRp A T adeansy Ul $30JN0SAT UBWNE,, RIUAISIUL]) {BUOLBUIRI] AL, JO

SSUPI00L] QURIHGS UpAdOHy B 0] SE1LUATS uoLBIHAdod Haat SN0] GME AZPIR HOLRIEIN FONOHOUARNN Pl
FAOYUIAX T | TRISCUNH AppLo &N vo sodod puito Byapg 1] SOURAE 0M) KNINWIWOY) uradomy] syl ul TONRISI TeUuI1REIZIN] 1661 g uaslinggy o st
AAnuedy (17 SU1J0 uaep au e 2doin UL SEIIN0SAI UBWIH,, 33USIOJUCT) [RUONEUIAIU] AU

10 SRUIPROOL] AHnnies ) wUSAOMNT vl 40 8 niwprdod i

By and eaad

3 OB PO

i 27K “.C:c___ 2R " I
BINOYUIaXNT 180Ny g Qoo A uo saded pusoadysng ) -soansadsiad pon spuan Amnwces ueadeny ay i A1jeLo 1661 0y zade
AU (1 Y1 JO ua(g 31 B 2d0ITH UT SANIN0EY TRNE,, 3MRJ0CT) PICTEL] 3] {0 sdurpaannzd
Fannguaxny S0IN5 ~symsas wiewr pue suondumsse (pdipud Apuncson) weadom otn Joy soreuaos vorended ma-8to) om ] 1661 PRISOITY]
P Ry
12 2U1J0 A 541 18 Sd0INT] UL S20UTLOSAL WBWTLL, IAUIAHIO.) [BUOHELIDIU] S1) O mmz_c.uou?.a_ Aqrunanee )
unadoang syl 1] sorwues woivprdod wiis) Suoj om iapim tetipadta [UOTNMANN priz Apporiom Nl o
Zmognian’] wisnsy | séadpdd punodyang ul sy amng ol pue suonoaad ue05s Spua) B DTS, ueadolny] Sl ut AR 1661 H uashnry
vanEatgnd T o . i
Joaovld JAUSTAng [RLINOTAITL ea g SUGTMOS U (S0

(0Z0T HALEWIC) aseq wonrendad pgp1 ipunas uo)3dafoad ping ) woyy sUoNeFqng $'71 el




CONTENTS

18

Areundidsipaaruy SpUBRPSIaN = [N ‘Seniununuo;)y ueadolny 2y; 1o 331110 |

SOISNRE [RUONRN 10] 2013 = SNO ‘ansuy amgdeafoure(g

EALSLIG = JRISOING (SPURIAIaN SIMSOEIS) ¥HUSNELS 9P J0OA NBAINGT [BRAUB]) = SE1) (SHON

L ATENURT () IR183013 ] (13159317 10 ANSIAAIN[] SIatdBEGaN) Eag B
JO mmnsuy 2yl e As1008 feotydeidnan [eAoy A1 JO 20UYU0TY [EnUUY ‘suoTjaafold vonemdog
anfey oy HIIN uo uoissag i) e pajuassid 1adey -suerdal ueadomg aof suondaloxd pue spapow noneiSiw euwatu| 6661 g J1oquiy usa
OULO T
SInoquiaxn wsony] b sadug Bupyiey sy BTy 21Wou0dy uradoIng Jo SSLIIMOI ) J0J SOLIBUAIS A1LBLIOW L] Buo _ 8661 J33¢] 9D F ' A\ WIDOF] URA
"GE1-LE1 ‘e WydnaFoan § £30Y f “UISEI M UBA ] “Henny
12183101y a1 uyor uonrpdng fo puaep puotintsng suoida ueadoiny 10] sjppout UOTIRIZIUN [RILILU} JO UOLIIR[AS Iy | “_ LB6T JOp umA N ‘g JIOYUI] TRA
‘G725 10004 S04 FqiN BBIUOIISANgy w : UDSSIAY UBA “[ ‘IO
eyl ayy 1GIN 7661 10 3wepdn Baly alwounsq uradoung Sl IO $OLAUN0D 2] ul sueriosfoud nonendod [Buorday “ AL66T i URA ‘N SBERD) IOP UBA
COULAELET UDSSLAY URA T IO
Banoquiaxn-g ki | 4addng Fuiyiogy wisoansy ‘uotu(] uradomy jo saummos S0 0] SOLRURAS Lo |Bta W) Suo Qi661T ueA 4 ‘N e Jop uBa
L2SSIAN 1BA T TIOUIU]
angeH 21 ; OIN “5219R] [N il Hoday "uotu ) uesdoms] JO SalNUN02 Y] (01 SOLRUS0S uoneISIw jesie) | mees] UeA o] ‘N SeED) Iap Uea
ﬁ EEARRCEUah e oY
amaroo SHD | “FUIYI0A2G 3 UDAYAUSHLISPULORY SOLIBIA0S [BUOIF [UoIu[) usadoMT 213 JOF S0LBUDS uonemdog LBB1 3UOL 2p v N ARRO) J2p uBA
BUDJ Ap W pue Jaag
uopuog SNO DE-§ 1 IULN 06 Spus ) uonpade,; uowpy uradoing o1 Jof suonoalod 1581 L661 « ap r 'uasling g 0 Mg
G OSHONIPNGT) 208 PUD m
Fanoquiaxnn eIEOINg sotipinde a0 W sansupis s07 01 dn 5 A ui saSuey aiydriowap apqemipaid s puoksg | YLesl 1EIS0UN
Fmogquuaxn-| IS0 SEET S3STENS ngdoadoursg w BIGG] W 1EI®OMq
GGG [ ET
Banoquraxng WRINOING | 420D ] Sunpao )| S0 ealy dIWou0s] uzadoint AL 10J SOLEUANS UCTIRIZIL [rUOHEIAANN WLe) Fuo] ” LBG 1 IassiA H v Suop ap
Fangioop 18] "Hoday "ealy Ao teadoiny ayl Jo SALHUNOI 3U) 10] SONBULS AUNK) Win-FuoT | 661 W auof ap
"O7-6 QU] CF S0y ap wva YoUSIDISPHDI
Singioop S0 ‘144043 uonegnded jo syusuodued eary stuouosg usadodny sy Jof $011BUIS vore[ndo,| BLRGT v Suof ap
9E-1€ WS b
Fmagroop SHD | “Gumyjoasy ap una YAIISURISPUDLYY BOIY O1UIOUOAY URadOINg oYl J0 SOLGUNOD JOf SOLTBUAIS uniprndo ] 9661 SPUBLLYIBN SIISLEIS
Smogquiaxn 1esounyg UEG{ SHINTIS QA DAR0E] 9661 nmsamyg
"H1-L 00y Bupyjoasy _
Sanguoop Sgn AP YDA YISHDISPUDREY "eATY ou0ay umadedny 541 Jo SHNUNes oy solleusss uongndod jpuoney 66| Suor ap v dasg ap
‘Banoquaxn ¢ y39 au 1o sorreuds uoneindod wim Fuol map,, Jeuwas [BUCHIFLIZIUL
fngioo S0 | ue.op pamdaid saded v vawy giwouossy ueadeang o) JO $314UN0S 341 10§ SOLBUSIS AR 1U10] Sun §66 | v Buor op
Tt _— : . S
Jjo3omg Jaysiqng e[/, m;ag SUOTINISU ()10 0y

($661 dOdOUNA) dseq wonendod gg61 punes noyaaford Y3005 2y) Wy sucHEAIqNY 1§°| R




CONTENTS

Tabie 1.6: Data files from the four projection rounds and new integrated files

Projections of total and age disaggregated populations

Projcctions of total and age disaggregated populations

Projections of total and age disaggregated populations
Projections of total and age disaggregated populations
Projections of total and age disaggregated populations,
natural growth and external migration for the low and
Projcctions of toial and age disaggregated populations,
natural growth, external migration and internal

migration [or the low and high scenaries, for regions

Projections of total population, natural growth, net
internal migration and nct external migration, for the

Projcctions of total population, natural growth, net
internal migration and net external migration, for the

Projections of total population, natural growth, net
internal migration and net cxternal migration, for the

Projections of the 0-14 age group for couniries

PROJECTION FILENAME DESCRIPTION
1980 BASE
1980 n.xls
for couninies 1n the EU
1980 _r.xls
for regions
1985 BASE
1985 n.xls
for countries
1985 r.xls
for rcgions
1990 BASE
1990 _n.xls
high scenarios, for countries
1990 rxls
1995 BASE
1895 l.xis
low scenario, for regions and countries
1995 buxls
bascline scenario, for regions and countries
1995 hoxls
high scenario, for regions and countries
b95 n.xls Projections of births for countries
b95 r.xls Projections of births for regions
d95 n.xls Projcctions of deaths for countries
d95 rxls Projections of deaths for regions
0 1495 n.xls
0 1495 rxls

COMBINIL)

15-5995 nxis
13-5995 rxls
60 n.xls

00 rxls
totpop_n.xls
totpop rxls
natgro_n.xls

natgro r.xls

agepop _r.xils

Projections of the 0-14 age group for regions
Projections of the 15-5% age group for countries
Projections of the 15-59 age group for regions
Projections of the 60+ age group for countries
Projections of the 60+ age group for reglons

Total population projections for all projections and
regio, for countries

Total population projections for all projections and
regio, for regions

Projections ol nalural growth for regio and the 1990
and 1995 base projections, for countries

Projections of natural growth for regio and the 1990
and 1995 base projections, for regions

Projections of three broad age groups for regio and all
projections
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"Fable 3.2: Net external migration assumed in Eurostat population projections

A. Net external migration assumptions, Belgium

Projection | 1980 1985 1990 1995 2000 2010 2020 __ 2050
1980 : 0 0 0 0 0 0 - -
1985 é - 0 0 0 0 0 - -

i 1990 Low ; - - 10000 9000 9000 2000 9000 -

| 1990 Base - - 12500 33500 15500 13300 15300 - 1
1990 High - - 15000 22000 22000 22000 22000 -
1995 Low | - - 15000 3900 10000 10000 10000
1995 Base - - - 1B00CO 10200 15000 15000 15000 .{
1995 High - - - 21000 18000 20000 20000 20000
B. Ner external migration assumptions, Denmark .
Projection 1380 198% 1990 1995 2000 2010 2020 2030
1980 0 0 0 0 0 ] - -
1985 - ] 0 0 0 0 - -
199G Low - - 7000 5000 000 5000 5000 -
1950 Base - - 000 TOQOO 10000 10000 100GD -
1990 High - - G000 F5000 15000 15000 15000 -
1995 Low - - 27600 6000 S000 5000 5000
1995 Base - - - 28500 11000 10000  10Q00 16000
1995 High - - - 259600 16000 15000 15000 15000 |
C. Net external migration assumptions, Germany e,

[Projection {1980 1985 1990 1995 3000 _ 3010 3020 2030

[ 1680 0 0 ¢ O 0 0 - -

P 1985 ! - O 0 c 0 0 - -

11990 Low - - 650000 100000 100000 100000 106000

i 1990 Base ; - - 673000 190000 190000 190000 190000 -

i 1990 High | - 700000 280000 280000 280000 280000 -

] 1995 Low { - - - 398000 300000 130000 130000 150000

£ 1995 Base | - - - 420000 390600 200000 200000 200000

{ 1995 High | 450000 300000 250000 230000 250000 ;
D. Net external migration assumptions, (ireece
Projection 1 1980 1985 1950 1995 2000 2010 2020 2050
1980 ¢ o 0 0 0 0 -
1985 - 0 0 0 0 0 - -
19G0 T.ow - - 19300 5000 15000 15000 15000 -

1 1990 Base - - 20000 27300 27500 27500 27500 -

1 1990 High - 30000 40000 40000 40000 40000 -
1995 Low - - - 25000 13800 20000 20000 20000

; 1995 Basc - - - 30000 21700 23080 25000 25000

i 1995 High - - - 35000 29500 30000 30000 30000
£ Net external migraﬁm: as.nmgiu'am, S}‘)am
Projection 1980 1985 1990 1993 2000 2010 2020 2050
1580 0 0 b ] 0 . - -
1983 0 o G 0 0 - -
1990 Low | - - 20000 25000 23000 23000 25000 -
1990 Base - 20000 47500 47500 47500 47500 -
1490 High - - 20000 70000 70000 70000 70000 -

3 1995 Low - - - 18300 4900 40000 40000 46000
1995 Base - - - 28300 31100 60000 60000 60000
1995 High - - - 38700 57200 8O0O0  8Q0OD  BOOOO
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F. Net external migration assumptions, France

- Projection 1980 1985 1990 1995 2000 2010 2020 2050
1980 0 0 0 0 0 0 - -
1985 - 0 0 0 0 0 - -
1990 Low - - 30000 23000 25000 25000 23000 -
1990 Basce - - 40000 47500 47500 47500 47500 -
1990 High - - 50000 70000 70000 10000 70000 -
1995 Low - - - 40000 20400 30000 30000  300Q0
1995 Base - - - 50000 30100 50000 50000 50000

1 1995 High - - - 60000 79800 70000 70000 70000
. Ner external migration assumptions, Ireland
Projection | 1980 1985 1990 1995 2000 2010 2020 2050 ]
1980 0 0 0 0 0 0 - -
1985 - =30000 o G a 0 - -

! 1990 Low - - 22000 -15000  -15000  -15000  -15000 -

{ 1990 Base - - 17000 -7300 -7500 7300 -7300 -
1990 High - - -12000 0 0 0 0 -
1995 Low - - - -10000  -10000 -5000 -3000 -5000
1995 Base - - -8400 -7700 =2700 -2700 -2700
1995 High - - - -6800  -3400 -400 -100 -400 |
H._Net external migration assumptions, Italy
Prajection 1980 1985 1950 1995 2000 2010 2020 2050

t 1980 ¢ 0 0 0 0 0 -

{1985 - ¢ 0 0 0 i - -

1 1990 Low - - 120000 30000 0 30000 30000 30000 -

i 1990 Base - 130000 65000 65000 65000 63000 -

¢ 1990 High - - 140000 100000 100006 1O0GGT 100006 -
1995 Low - - - 20000 20000 60000 60000 60000
1995 Base - - - 50000 50000 0000 30000 0060

| 1995 ligh - - - 80000 80000 100000 100000 100000 |
1. Net external migration assumptions, Luxembourg

| Projection 1980 1985 1990 1995 2000 2010 2020 2050 |

i 1980 0 0 0 0 0 0 - -

§ 1985 - 0 0 0 0 0 - -

11990 Low - - 120G 1000 1000 1000 1000 -

1 1990 Base - - 2100 2000 2000 2000 2000 -

i 1990 High - - 3000 3000 3000 3000 3000 -

i 1995 Low - - - 4100 2000 oG 1000 1040

; 1895 Base - - - 4600 3100 2000 2000 2000
{ 1995 High - - - 3100 4300 3000 3000 3000

J. Net external migration assumptions, Netherlands

I Projection 1980 1985 1990 1995 2000 2010 2020 2050

; 1980 0 o 0 0 0 0 - -

i 1985 - 0 0 0 0 0 -
1940 Low - - 46000 20000 20000 20000 20000 -
i 1990 Base - - 48000 33000 35000 33000 35000 -
i 19490 High - - 30000 530000 50000 30000 50000 -
1995 Low - - 13000 10000 20000 20600 20000
{ 1995 Base - - 13500 33400 35000 53000 35000
L1995 High - - - 14000 56500 50000 50000 50000
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K. Net external migration assumptions, Austria

$__ijﬁection_m i 1980 1985 1990 1995 2000 2010 2020 2050
1980 ? - - - - - - - -
1985 : - - - - - - - -
1990 Low ) - - - - - - - -
1990 Base % - - - - - - - -
1990 Hizh - - - - - - - -
1995 Low ! - - - 12100 9900 15000 15000 15000
1995 Base g - - - 13300 14800 22500 22500 22500
1995 High - - - 17200 26400 30000 30000 30000
L. Net external migration asswmpltions, Dortugal
Projection | 1980 1985 1990 " 1995 3000 2010 2020 2050
1980 0 0 0 0 0 0 - -
19835 - 0 0 0 0 ] - -
1990 Low - - 5000 15000 15000 15000 15000 -
1990 Base - - 10000 27500 27500 27500 27300 -
1990 High - 15000 40000 40000 40000 40000 -
1995 Low - - 4300 5800 20000 20000 20000
1995 Base - - - 5000 12100 25000 25000 25000
1995 High ¢ - - - 3300 28600 30000 30000 30000 ¢
M. Net external migration assumplions, Finland o
Projection 1 1980 19835 1990 1995 2000 2010 2020 2050
1980 - - - - - - - -
1985 - - - - - - -
1990 Low - - - - - - - -
1990 Base - - - - - - - -
1990 High | - - - - - -
1995 Low - - - 3000 =500 ] 0 0
1993 Base - - - 3500 3600 3000 5000 5000

L}_Q% High ¢ - - - 4000 11700 10000 10000 10000
N Net f}x:ema:’ migration assump‘n'om', Sweden .

_____ Projection | 1980 _ 1985 1990 1995 2000 2010 _ 2020 _ 2050 |
1980 ! - - - - - - -
1985 ! - - - - -
1990 Low - - - - - - - -
1990 Base | - - - - - - - -
1990 High | - - - - - - - -
1995 Low i - - - 113500 6300 10060 16008 10000
1995 Base ! - - - 1200¢ 15200 20000 20000 20000 .
1995 Iligh | - - - 13300 32000 30000 30000 30000 ;
O Net external migration assumptions, United Kingdom .

[ Projection § 1980 ~ 1985 1980  109% 2000 2010 2020 _ 2050

j 1980 { 0 0 0 0 0 0 - -

g 1985 ; - 0 0 0 0 0 - -

E1990 Low ¢ - - 30000 20000 20000 20000 20000 -

i 1990 Base | - - 45000 40000 40000 40000 40000 -

{ 1990 Righ ; - 60000 60000 60000  BOOGO 60000 -

P 1995 Low ] - - - 73000 16200 20000 20000 20000

| 1995 Base | - - - 93000 38300 45000 45000 45000

§ 1995 High - o - 103000 73000 70000 70000 70000

94
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Table 3.5 Observed and assumed total feriility rate in EURY2 countries, 1980-2020

4. Tolal fertility rate assumptions, Beigium

CONTENTS

i Projection 1980 1985 1990 1995 2000 2010 2020 |

1980 Constant scenario 1.67 1.67 1.67 1.67 1.67 1.67

1980 Variable scenario 1.67 1.88 1.93

1985 Constant scenario .60 1.60 1.60 1.60 1.60

1985 Variable scenario - 1.60 1.70 1.63 1.55 1.53 1.51

1990 Low scenario - - 1.61 1.56 1.53 1.50 1.50

1990 Base scenario - - 1.62 1.66 1.69 1.74 1.75

1990 High scenario - - 1.63 1.75 1.85 1.97 2.00

1993 Low scenario - - - 1.51 1.46 1.48 1.50
{1995 Base scenario - - - 1.57 167 1.74 1.80

1995 High scenario - - - .60 1.81 1.91 2.00

Observed 1.69 1.51 1.62 1.533 - - -

B. Total fertility rate assumptions, Denmark

Projection {1980 1985 1990 1995 2000 2019 2020 |

1980 Constant scenario 1.55 1.55 1.55 1.55 1.55 1.53

1980 Variable scenario 1.56 1.85 1.88 1.93

1983 Constant scenario 1.40 140 1.40 1.40 1.40

1985 Variable scenario - 1.40 1.61 1.62 1.63 1.30 1.38

1990 Low scenario - - 1.66 1.63 i.60 1.55 1.50

1990 Base scenario - - 1.67 1.73 3.51 1.76 1.75

1990 High scenario - - 1.68 1.82 1.91 1.97 2.00

1995 Low scenario - - - 1.72 1.55 1.53 1.50
+ 1995 Basc scenario - - - 1.79 1.77 1.78 1.76

1995 High scenario g - - - 1.82 1.94 1.97 2.00
| Observed 1155 1.45 1.67 1.81 - - -

£ Total '@gi{gy rare assumptions, France

Projection | 1980 1985 1990 _ 1995 2000 _ 2010 2020

1980 Constant scenaric 1 97 1.97 '1.97 1.97 1.97 1.97

1980 Variable scenario 1.97 1.20 2.00 2.0

1985 Constant scenario | 1.75 1.75 1.75 175 1.75

1985 Variable scenario | - 1.75 1.95 1.8% 1.81 1.79 1.77

1990 Low scenario - - 1.79 1.78 1.76 1.71 1.70

1990 Buse scenario - - 1.8 1.89 1.92 1.93 1.95

1990 High sccnario - - 1.81 1.99 2.08 2.15 2.20

1963 Low scenario - - - 1.64 1.62 1.59 1.55

1995 Base scehatio - - - 1.66 1.73 1.77 1.80

1995 High scenario - - - 1.72 1.97 2.04 2,10

Observed o4 1Rl 178 170 - - -

D. Total fertility rote ussumptions, Germany

Prajection 1680 [985 _ 1990 1995 2000 _ 2010 2020

1980 Constant scenario 1.44 1.44 1.44 1.44 1.44 1.44

1980 Variable scenario 1.44 1.40 1.50 .60

1985 Constant scenario 1.25 1.25 1.25 125 1.25 ‘
| 1985 Variable scenario - 1.25 L5l 145 1.34 1.28 122
L 1990 Low scenario - - 1.45 1.37 1.31 1.29 1.30

1990 Base scenario - - 1.46 148 .48 1.53 1.55

1990 High scenario - - 1.47 1.59 1.65 1.76 1.80

1995 Low scenario - - - 1.24 .26 1.28 1.30

1995 Base scenario - - - 1.28 1.41 148 1.50

1995 High scenario - - - 133 162 17l .80
i Observed, all Germany 1.25

Obsarved, former FRG 1.45 1.28 1.45 1.34
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Table 3.5 Continued

E. Total fertility rate assumptions, Greece

Projection 1980 1985 1980 1895 2000 2010 2020
1980 Constant scenario 223 223 2.23 2.23 223 223
1980 Variable scenario 2,23 1.80 1.80 1.80
1985 Constant scenario j 1.70 1.70 1.70 1.70 [.70
1985 Variahle scenario - 1.70 .64 1.62 1.59 1.51 1413
1980 Low scenario - - 1.43 1.42 1.45 1.52 1.58
1990 Base scenario - - 1.46 1.54 1.63 1.77 1.84
1990 Hish scenario - - 1.48 1.65 1.81 202 2.09
1995 Low scenario - - - 1.34 1.36 1.38 140
1993 Rase scenario - - - 1.40 1.59 1.635 1.70
1995 High scenario - - - 1.43 1.72 L.8] 1.90
Ohserved i 223 1.68 1.43 1.32 - - -
F. Toual fertility rate assumptions, Ireland
Projection i 1980 1985 1990 1995 00 2010 2020
1980 Constanl scenario 3.23 323 3.23 3.23 3.25
1980 Variablc scenario 3.23 2.85 2.50 2.13
1985 Constant scenario 2.50 2.50 2.50 2.50 2.50
1983 Variable scenario - 2.50 2.32 2.24 2.16 2.07 1.97
1990 Low scenario - - 216 1.94 1.81 1.70 1.76
1990 Base scenario { - - 219 208 200 1.94 1.95 ¢
1990 High scenario - - 221 2.22 2.19 2107 2.19
1995 Low scenario - - - 1.86 1.67 1.61 1.60
¢ 1995 Base scenario - - - 1.50 1.83 1.81 1.79
: 1995 High scenario - - - 184 202 206 210
i Observed 323 250 212 1.83 - - -
Cr. Tonad fertility rate assumptions, ltuly
Projection 1580 1985 1990 1995 2000 2010 2020
1980 Constant scenario 1.66 1.66 1.66 1.66 1.66 1.66
1680 Variable scenario 166 1.75 1.75 1.35
1985 Constant scenario 1.40 1.40 1.40 1.40 1.40
£ 1985 Variable scenario - 1.44) 1.53 1.55 1.56 1.3¢ [.21
i 1990 Low scenario - - 1.29 1.34 [.33 [.30 1.30
1990 Base scenario - - 1.32 1.46 1.51 1.54 1.55
19590 ITigh scenario ! - - 1.34 1.57 1.68 1.77 1.80 |
1965 Low scenario ! - - - 1.18 1.20 1.24 1.27
1995 Base scenario - - - 1.22 1.37 1.44 1.50
1995 High scenario - - - 1.27 1.58 1.69 1.80 |
Observed 168 t.45 .30 1.18 - e
. Total fertility rate assumptions, Luxemboury
{ Projection | 1980 _ 1985 1990 1995 2000 _ 2010 2020
¢ 1980 Constant scenario 1 1.51 1.51 1.51 1.51 1.51 1.51
i 1980 Variable scenario 1.51 .50 1.60 1.93
1983 Constant sccnario 1.30 1.30 1.30 1.30 1.30
1985 Variable scenario - 1.30 1.61 1.4% 1.36 1.40 1.44
1990 Low scenario - - .59 1.52 1.48 1.43 1.40
1990 Base scenario - - 1.6] 1.63 1.61 165 1.65
1990 High scenariv - - 1.63 173 10} [.87 1.90
1995 1.ow scenario - - - 1.67 1.535 [.53 1.50
5 1995 Base scenario - - - 1.71 1.72 1.76 1.79
| 1065 High scenario - - - 1.74 1.89 1.95 2.00
Ohserved i 1.50 1.38 1.62 1.67 - - -]

Q9



Tahle 3.5 Continued

1. Total fertility rate assumptions, Netherlands

CONTENTS

Projection 1980 1985 1990 1985 2000 2010 2020
1980 Constant scenario 1.60 1.60 1.60 1.60 1.60 1.60
1980 Variabic scenario 1.60 1.60 175 1.95
1985 Constant scenario 1.50 1.50 1.50 1.50 1.50
1985 Variahle scenario - 1.50 1.78 1.73 1.67 {55 1.43
1990 Low scenario - - 1.61 1.61 1.60 1.56 1.50
199 Base scenario - - 1.62 1.71 1.73 1.77 1.75
1890 High scenario - - 1.63 1.80 1.90 1.97 2,00
1995 Low scenario - - - 1.52 .47 1.49 1.50
1995 Baseg scenarto - - - [.58 1.67 1.74 1.80
1995 High scenario - - - 1.59 1.74 1.87 1.99
Obsecrved 1.60 1.51¢ 1.62 1.53 - - -4
J. Total fertilisy rates, assumptions, Portugal

Projection 1 1980 1983 1890 1995 2000 2010 2030
19380 Constant scenario 2.19 2,19 2,19 2.19 2.19 2.19
1980 Vanable scenario 2.19 1.80 1.80 1.80
14985 Constant scenario 1.7¢ 1,70 $.70 L.70 1.70
1985 Variable scenario - 1.70 1.64 1.60 1.55 1.44 132
199¢ Low seenario - - 1.41 1.36 1.34 1.44 1.51
1990 Base scenario - - 1.44 1.47 1.51 1.67 [.76
1990 High scenario - - 146 1.58 1.67 1.89 2.00
1995 Low scenario - - - 1.40 1.38 1.39 1.40
1995 Base scenario - - - 1.45 1.33 1.61 1.69

1995 High scenariv - - - 1.48 1.67 1.79 1.90 ;
Observed 2.19 1,73 1.57 1.41 - - -
K. Total ferrility rate assumptions, Spain
Projection 1980 1985 1950 1995 2000 2010 2020
1980 Constant scenario 217 217 217 2.17 217 217

' 1980 Varfable scenaric 1 2,17 1.80 180 1.3
1985 Constant scenarin 1.70 1.70 1.70 1.70 1.70 ;

i 1983 Variable scenario - 1.70 1.69 1.70 1.71 1.36 1.42
1930 1.ow scenario - - 1.36 1.32 1.29 1.38 1.42
1990 Base scenario - - 1.39 1.44 1.47 (.60 .66
1990 High scenario - - 1.42 156 1.64 1.81 1.89
1993 Low scenario - - - 122 122 1.25 1.28 .
1955 Base scenario - - - 1.24 1.36 1.43 [.50
1995 High scenurio - - - 1.30 1.59 1.70 1.80 |
Observed 2.21 1.61 136 1.18 - - -
L. Total fertility rate assumptions, United Kingdom

| Projection 1980 1983 1930 1995 2000 20101 2020

i 1980 Constant scenario 1.89 1.59 1.89 1.89 1,89 1.89
1984 Variable scenario 1.89 1.80 1.50 2.10 i
1985 Constant scenario 1.75 1.75 1.75 1.75 1.75 i
1983 Variable sconario - 1.75 2.03 1.97 1.91 1.88 1.84
1990 Low scenario - - 1.78 1.75 1.70 1.66 1.69
1990 DBase scenario - - 1.81 1.80 .86 [.89 1.94
1994 High scenario - - 1.83 1.9¢6 2.02 212 2.1%
1955 Low scenario - - - 1.70 1.63 1.62 1.60
1985 Basc scenario - - - 1.74 1.81 1.86 ¢ 1.9
1995 High scenario - - - 1.77 1.94 2028 2.0
Observed 1.89 1.80 1.84 i % i
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Sources for Table 3.5:
NEI 1686, Harverkate and van Taselen (990, NET 1994a, NEI 1994¢, Eurostat 1997k, Council of Europe 1995,

1598.
Motes to Table 3.5:
l.  Germany sub-table. Former FRG in 1980 and 1985 projections, unified Germany for 1990 and 1995

projections,
2. Observed values of the total fertility rates reported by the Council of Europe (1998) ditfer from those

reported by the Eurostat. Council of Europe data were used in the “Observed” row.
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Table 3.6: Life expectancy assumptions, 1990 and 1995 hase projection rounds, European Union countries

A. Life expactancy assumptions, Beleium
pobinin ylei

i Projection Male i Female
1990 1995 2000 2010 2020 2050 : 1990 1995 2000 2010 2020 2050
1980 Low 722 72.6 732 732 73.2 - 78.G 7.4 79.8 79.8 79.8 -
1990 Base 723 72.9 T73.9 74.9 13.5 - 74.0 79.6 80.5 811 81.3 ~
1990 High 723 732 746 766 177 - 780 798 Bl.1 823 823 -1
i 1995 Low - 1335 14.0 74.8 755 76.8 - 80.0 30.7 312 81.7 820 1
1995 Basc - 736 748 768 787 B0 - 802 813 828 82 830
1995 High - 739 956 7R2 808 R3O - 84 819 838 857 870
Observed | 727 734 1 794 802
B. Life expectancy ussumptions, Denmark
Projection E Male { Female
§19%0 1995 2000 2010 2020 2050 L1990 1995 2000 2010 2020 2050
1984 Low i awi 71.9 72.2 72.2 722 - 774 776 N 717 T -
1990 Base : 71.8 721 727 FER 747 - 775 779 783 791 187
1990 High 71.8 7213 732 753 772 -1 776 8.1 78.8 30.5 81.7 -
: 1995 Low ; - 72.6 72.9 73.5 74.0 75.0 - 778 T 78.3 78.6 795
1995 Base | - 72.9 3.7 754 Tit 9.0 - T8.0 78.5 707 808 83.0
1995 High | - 733 76 771 795 820 - 783 793 812 831 850
Observed 1+ 720 72.7 I 777 7738 - ;
_C. Life expectancy assumptions, France
Projectian ' ‘ Male Female !
1890 1995 2000 2010 2020 2050 § 1990 1895 2000 2010 2020 2050
1990 Low 7212 727 733 733 733 - 0.4 0.4 81.3 81.3 81.3 -
1990 Base § 72.3 73.0 74.0 750 75.6 - 80.5 81.1 81.9 82.5 82.8 -
1990 High i 724 732 746 766 778 -1 806 813 8235 837 842 -
1995 Low - 73.06 74.0 748 5.0 76.0 - 216 322 32.9 3.4 4.0
1995 Base - 740 748 766 783 800 - 819 828 841 854 870
1995 High - 743 7546 78.0 80.3 83.0 - 82.2 83.2 349 86.6 §8.0
Observed | 727 739 786 815
D Life expectancy assumptions, Germany .
Projection | Male Female
1990 19985 2000 2010 2020 2050 ; 1930 1995 2000 2010 2020 2050
11990 Low 718 720 722 T22 722 -{ 784 786 788 788 788 -
1990 Base 71.9 724 73.2 74.3 75.0 - g 78.5 7o 196 80.4 30.8 -
1990 High 719 728 741 764 7718 -y 785 793 804 820 828 -
1995 Low  § - 729 733 74.0 747 73.0 - 79.4 798 80.5 811 815
1995 Rase - 734 T 758 774 79.0 - 797 804 817 829 840
1995 High - 73.7 75.0 7.4 79.8 82.0 - 80.0 BI.1 B2.8 84.4 86.0
Observed 720 733 [ 784 797
F. Life expectancy assumptions, Greece
Projection Male Female
§ 1990 1995 2000 2010 2020 2050 ; 1390 1595 2000 2010 2020 2030
% 1990 Low ; 73.0 732 73.4 734 734 - 782 78.6 79.0 79.0 79.0 -
1 1990 Base { 73.1 3.6 74.2 751 75.7 - 7R3 78.8 79.6 80.5 20.8 -
i 1990 High i 73.1 739 75.0 76.8 779 - 783 79.0 80.2 81.9 826 -
1985 Low 1 - 75.0 73.5 76.2 76.8 775 - 30.0 80.5 81.1 81.7 820
1985 Base ; - 753 763 779 754 810 - 802  8l.1 824 836 B3O
1995 High § - 13.6 77.0 75.4 81.8 84.0 - 80.4 817 834 85.1 87.0
:5 Observed | 74.6 750 79.5 80.3




Table 3.6 Continued

F. Life expactancy assumptions, Ireland

CONTENTS

Projection Male Female
1990 1995 2000 2010 3020 2050 1 19490 1995 2000 2010 2020 2036 ;
1990 Low T1.1 71.5 71.9 722 72.2 - 76.6 77.0 715 TN 7.7 -
1990 Base 711 71.0 72.4 73.7 74.5 - 76.6 7 78.0 79.0 79.6
1990 High 7.0 7L 729 751 788 -3 766 772 784 B0D2  8l4 -
1993 Low - 727 732 739 S 750 - 783 788 794 800 805
1995 Base - 730 70 756 772 T9.0 - 7853 794 809 R13 340
1995 High - 734 749 773 796 R2.0 - 788 802 822 g4 86.0
Observed 721 730 77.6 78,6
(5. Life expectancy assumptions, Italy s
Projection Male | Female
1990 1995 2000 2010 2020 2050 1990 1995 2000 2010 2020 2050
199¢ Low 72.9 73.5 74.0 74.0 74.0 -1 795 80.1 80.6 ¥0.6 80.6 -
1990 Base 73.0 738 74.8 75.8 76.3 - 7.6 80.3 81.2 82.0 82.1 -
199( High 73.1 M40 755 7753 786 - 797 B80S 818 833 836 -
1995 Low - 742 743 75.0 7536 76.0 - 8.9 §1.1 Bl.6 82.1 825
1995 Base - 74.8 73.1 76.7 783 §0.0 - 81.3 81.7 829 84.0 85.0
1995 High - 751 75% 7%2 %04 830 - 815 822 838 854 870
Observed 73.6 749 §0.1 81.4
H. Life expectancy assumptions, Luxemboury
Projection Male i Female
1990 1995 2000 2010 2020 2050 1990 1995 2000 2000 2020 2030
{ 1990 Low 709 714 719 722 722 - ; 78.0 782  79.0 792 792 -
{1990 Base | 709 7.5 724 73.7 T4.6 -1 78.0 783 79.4 3G.4 80.9 -
; 1990 High ! 70.9 71.5 72.8 75.2 76.9 - 78.0 784 79.7 81.5 82.5 -
E 1995 Low | - 72.6 73.6 74.4 752 75.5 1 - 792 76.7 30.4 81.0 81.5 |
; 1995 Base § - 729 4.4 76.6 78.8 80.0 | - 794 80.3 1.9 834 85.0
1995High | - 732 753 780 807 8301 - 797 810 §32 853 870
Observed | 723  73.0 . L 785 %02
L Life expectancy assumptions, Netherlands e
Projection Male ; Female
990 1995 2000 2010 2020 2050 ; 1990 1995 2000 2010 2020 2050
1990 Low 73.4 73.6 737 737 73.7 - 76.8 80.0 80.2 80.2 80.2 -
1990 Base: 735 3.4 74.4 754 76.0 - 79.9 80.2 8.8 814 81.7 -
1890 High 73.6 74.2 75.1 77.0 78.2 - 79.9 80.4 813 82.6 83.2 -
1995 Low - 74.4 747 75.2 757 76.5 - 80.3 80.5 80.9 815 82.0
1995 Base - 74.6 75.5 76.9 78.2 80.0 - 8.5 81.1 822 83.3 834
} 19495 High - 74.9 76.3 78.6 80.8 83.0 - 80.7 31,7 833 34.9 87.0
"Observed | 738 746 o 80.9 804
J. Life expeciancy assumpiiony, Portugeal
E._Projection Male ! Female
% i1990 1995 2000 2010 2020 2050 : 1990 1995 2000 2010 2020 2050
! 1990 Low ! 70.4 711 71.8 71.8 71.3 - . 775 78.¢ 78.4 781 78.4 -
i 1090 Base | 705 71.4 72.6 73.8 74.4 - 77.6 78.3 792 79.9 ]0.2
1990 High | 705 716 733 7S 770 -y 776 785 199 Bid 820 -
1 1995 Low - 70.7 71.1 71.7 723 73.0 - 78.0 78.4 79.0 79.6 80.0 ¢
g 1995 Base - 710 719 73.6 75.5 78.0 - 78.2 79.0 §0.5 8§19 340 é
1 1995 Hich - 714 729 757 78.5 32.0 - 78.5 728 81.7 3.5 860 ;
{ Observed 704 713 774 786 !

H
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Table 3.6 Continued

K Life expectancy assumptions, Spain

Projectlion Male Female ;
o 11090 1895 2000 2010 2020 2050 | 1990 1995 2000 2010 2020 2050
199010w ¢ 73.1 733 736 7306 736 -1 797 800G 802 802 802 -
1990 Base 732 73.6 74.3 5.2 75.9 - 79.8 0.2 80.9 81.3 518 -
1990 High 733 739 749 7648 781 -; 798 804 B35 827 33 -
1995 Low - 73.0 73.6 741 74.5 155 - 8l.t 81.2 81.7 82.2 82.5
1995 Base - 740 M4 756 76T 10 - BL4 818 829 840 850
1693 High - 714 729 737 735 820 - 817 823 839 854 870
3 Observed 733 743 804  §1.5 .
L Life expeciancy assumptions, United Kingdom
Projection Male Female i
1990 1995 2000 2010 2020 2050 1 1990 1995 2000 2010 2020 32050
1990 low ¢ 722 T26 730 T30 730 -1 778 782 786 786 784 -
1990 Base | 723 729 738 748 733 -y 779 785 793 300 803 -
: 1990 High 723 732 Mo 765 7153 -1 79 18T 799 Bl4 820 -
b 1995 Tow - 737 744 753 760 765 | - 192 797 B4 BlO0 0 815
; 1995 Base - 71 732 768 783 80.0 - 795 8063 818 832 850
i 1995 High - 745 760 782 B804 830 - 798 810 828 846 370
| Observed 729 740 {785 792 |
M. Life expectancy assumptions, Austric
Projection Male Female !
1990 1995 29_9“0_‘_« 2010 2020 2050 7 1990 1995 2000 2010 2020 2050 §
1990 Low - - - - - - - - - - - -3
1990 Base - - - - - - - - - - -
1990 High - - - - - - - - - - - - §
1895 Low - 732 737 745 132 755 - 796 801 802 812 815§
1595 Base - 3.0 74.5 75.6 70.6 80.0 - FicAs 80.7 816 821 850 ¢
1995 High - 740 753 778 803 830 - 802 814 832 8§49 870 §
Observed 724 7136 1 789 80l !
N. Life expectancy assumptions, Finland
Projection Male Female
: .2 1990 1995 2000 2010 2020 2050 | 1990 1995 2000 2010 2020 2030
11990 Low | - - N - - - - - - _ : -
1990 Basc ; - - - - - - - - - - - -
1990 High - - - - - - - - - - - -
1995 Low - 72.0 72.5 73.3 74.0 74.5 ! - 7906 801 80.7 812 81.5
1995 Base - 733 73.3 75.0 76.40 79.0 - 70.8 80.7 82.0 833 854
1995High § - 727 743 789 795 820 - 801 EBl4 833 851 870
1 Observed 709 728 78.9 802
Q. Life expectancy assumptions, Sweden
Projection Male ] Female 'T
1990 1995 ?.00(_1____1;910 NI_ZJ;)“ZO 2050 i 1990 1995 2000 2010 2020 2050 E
1690 Low | - . - - . - - - - - - - ’
1990 Busc - . - - - - - - - - - -
! 1990 High - - - - - - - - - - - |
i 1993 Low - 756 162 770 717 180 - 808 812 819 8235 830
i 1995 Base - 759 T7.0 78.0 75.9 82.0 | - 813 318 820 83.4 %6.0
1995 High - 764 776 790 804 850 - 815 8235 843 863 880
Observed 748  76.2 . 804 814 :

Source: NEI 1986, Hurverkate and van Haszlen 1990, NEI 1994, Eurostat 1997b,
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Table 4.1: Projected populations for Belginm

A. Projection results for total population, Belginm

Year 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
projection projection  scenaric  scenario  scenario baseline  scenario
S scenario
1980 9843.2 9835.1
1983 9879.8 98575 V837.7
1990 9915.0 98657 99478 9547 8 9947.8
: 1995 9908.4 98245 10057.8 10165.7 10130.6 13134.6 10130.6 10130,62
| 2000 9794.7 87257 101053 104115 181715 102323 103521 i
2005 9680.9 4569.6 13084.3 lD6s5.5 101421 10367.1 10574.3
i 2010 9567.2 9372.4 10003 .4 10886.5 10089.1 10:184.0 108239
i 2015 91473 9879 4 11100.2 10004.3 10577.5 11051.7
| 2020: R W 113099 98979 106579 11269.8
] o766 107258 114869 ...
B Pr‘ojedfuh resuils f:.rr popzdan'on aged 0-14, ﬁf&@m I
iYear 1930 1983 1990 low 1990 high 1993 low 1993 1995 high regio data
! projection projection  scenaric scenario scenario baseline  scenario
scenario
1980 19714 1998.9
1985 1863 4 18627 1862.8
1990 1833.9 1753.6 1801.2 18012 1801.2
! 1955 18159 16757 1796.9 1849.1 1826.8 1826.8 1826.8 1826 .8
2000 1725.4 1583.9 17427 1508.2 1761.3 18112 1850.7
20051 1635.0 1483 .4 1650.2 1565.0 6535 17878 18964
20108 15445 1386.1 1526.7 1674.1 1509.0 1735.7 1915.0
2013 12931 14397 19767 14372 1713.8 1940.9
20201 13935 2004.3 13988 17003 19443 i
2025 13718 17013 19616 i
C. Projection results for population aged 15-39. Belgiim L
iYear 1980 1985 1990 low 1990 high 1995 low 1995 1993 high regio data
projection projection  scenario  scenario  scenario  baseline  scenario
e i SCCNATG
1680 6043.2 60758
1985 GOE8.0 60722 6072.0
1994 6066.6 GOR4.9 6114.4 6114.4 51143
1995 6029.1 6033.7 6109.8 61559 61455 61455 61455 61455
2000 5981.2 6009.8 6116.6 6252.1 6189.6 a7 6226.1
2005 39333 5987.3 6205.9 6380.2 62431 62832 6339.1
2010 58854 5794.4 GI128.3 6116.6 G[85.6 6255.1 6340.6
2015 555G.9 59747 64399 6020.6 61684 63142
2020 57254 64031 57688 6024.4 6258.5
2025 5468.2 3838.1 6167.9 i
Bijecriaf? results for population aged 60+, Be}g};:m
char 1980 1985 1990 low 1990 high 1995 low 19%5 1995 high regio data
: projection projection  scenario  scenaric  scenaric  baseline  scenario
scenario
1980 18236 17804
1985 1928 4 19226 19229
1990 2014.5 20272 20322 2032.2 20323
1995 2063.6 21151 2151.1 21607 21582 21582 21582 213835
2000 2088.1 21320 2216.0 22513 22205 22384 23553
2005 21127 20988 22282 23102 224355 2296.2 23389
2010 21372 21949 2348.4 24958 23965 24932 25643
2005 23033 24065.0 2683.6 2546.5 26952 2796.6
2020 26124 29024 27303 2063372 30671
2025 29260 3186.5 33574
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Table 4.2: Projected populaticens for Denmark

A. Projection resulis for total papulation, Denmark

; 1980 1585 1990 low 1990 high 1995 low 1695 1995 high regio dala
i projection projection  scenaric  scemario  scenaric  baseline  scenario
[ — SRR Scenarlo
1980 3122.1 5122.1
1985 5121.4 3111.2 51111
1590 5112.0 3084.6 S$1354 51354 51354
1995 50944 5056.0 51745 52434 5215.7 52137 32157 5215.7
2000 50322 5014.0 5193.7 538353 5270.5 5320.5 33647
2005 4960.9 40497 51837 5525.0 5258.1 3398.1 35289
2010 49077 1832.9 3136.8 5652.1 52148 54523 36795
2015 47217 3062.4 57733 5148.0 54872 58119
2020 4976.1 39122 30752 53257 3850.0
2025 49995 55757 6106.3
B. Projection resulis for population aged (1-14, Denmark
1; 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio datal
: projection projection  scenario  scemario  scemaric haseline  scenario
S oo SEETBNO e
1980 1081.4 10814
1985 9668 9sik8 950.7
1990 887.8 8327 880.6 880.6 880.6
i 1995, 8523 8030 874.6 904.8 9039 9009 900.9 S500.9
i 2000 218.1 2023 Q09.7 10034 953.5 584.0 1006.0
2005 783.8 781.8 902.9 1081.7 940.4 1620.6 1087.6
2010 749.6 7300 8395 1086.8 §30.8 980.5 1097.5
P 2015 664.8 767.1 1056.5 764.6 915.6 1062.5
: 2020 7157 1046.2 716.3 8779 1034.4
12025 707.8 §90.2 1055.9 i
C. Projection results for popularion aged 13-39, Denmark
2 1930 1985 1990 low 19490 high 1995 low 1995 1995 high  regio data
H projection projection  scenaric  scenaric  scenario  baseline  scenario
! _ scenario
i 1980; 30498 30498
E 19854 31216 31234 31235
;1990 31840 31882 3207.6 3207.6 32075
A 1995%! 3209.0 32169 3261.0 3204.5 3277.1 3277.1 3277.1 32771
; 2000 31241 31689 32405 33182 32821 3251.7 3301.9
% 2005 303935 30640 31800 3307.5 3228.5 3261.9 32956
¢ 20104 29544 2916.8 3097.8 3300.4 31701 32282 32880
i 20154 2804.7 3046.0 3361.3 3128.6 32419 33453
i 2020 29714 34183 30449.6 32335 3401.7
% 2025t 2916.8 3171.0 3409.0
D. Projection results for population aged 60+, Dermmark
i 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio datat
g projeclion  projection  scenarip scenario scenario bascline  scenario i
i scenario e
1980} 990.9 990.91
19851 10330 1037.0 1036.9
11990 1040.1 1043.8 1047.2 1047.2 10473
i 1995 10332 L1036.1 1039.0 1044.1 1037.7 1637.7 1037.7 1037.7
P 2000 1090.0 10428 1043.5 1059.7 1035.0 10448 1056.8
t 2005] 11468 11039 11008 11358 108901 11157 11457
2010 1203.6 1206.0 1159.6 12649 11938 12426 1293.9
2005 1252.2 12494 135356 1254.8 13294 1404.1
! 2020 1288.9 1446.8 1309.2 1414.3 1513.9 ¢
E 2025; 1374.9 1514.5 1641.4 ;
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Table 4.3: Projected populations for Germany

A, Projection results for total popuiation, Germany

1980 1985 1990 low 1993 high 1995 low 19935 1995 high regio data

projection projection  scenario  scenarie  scenario  baseline  scenario
SCEnario e e e e e e ‘
1980 61436.2 614393
1985: 609532 61049.0 610493
19901 603853 616723 791128 791128 626789

19651 60126.7  o0l055.0 805217 822829  BI538.60 8153386  B1538.6 814933
. 2000{ 586314  59950.7 80127.8 840604 823232 831235  84013.1
. 2005;  57136.0 582514 78960.1 855713 824024 B4373.6 867936
20107 536407 560495 772837  B6978.8  BI721.6 848536  38779.0

2015 53556.2 7532901 884153 805347 848693 902627

[ 2020 73189.9 895047 790736 846700 9135386

! 2&025 _ N _ - 772752 - 84178.8 92643.5

B. Projection results for population aged 0-14, Germany

1980 1685 1990 low 1990 high 1995 low 1995 1995 high regio data

projection  projection  scenario  scoehario scenarip baseling  scenario

scenario

1980¢ 11363.3 113634
1935 9459.3 9341.5 93413
1990 9213.0 89724 126385 126385 0436.8!

1995i 9533.1 90028 132642 138565 132943 132943 132943 132944
200 88573 86319 128048 144364 128757 13230.4  [3662.1
2005, 818135 78485  11565.1 1119147 118926 127898 140340

aolo 7505.7 6808.3 10077.7 140654  10887.1 12320.0 144233

2015 59259 2188.1 138909 102166 119083 144931
2020 8963.8 143532 98038 116276 143860
2025 9520.2 114897  14409.6
C. Projection resuits Jor popudation age 15-59, German
] 1980 1985 1930 1ow 1990 high 1995 low 1995 1995 high regiv dala
prajection projection scenario scenario scenario baseline  scenario
e e e e e e e e s o e e seenario )
1980; 382719 382719
19851 391859  39336.0 39336.0
19901 38580.7  39659.1 503918 503918 40168.3

19951 574256 383542 303522 315167 513707 313707 513707 513706
20008 361194 36688.6 490134 307603 509098 311279 513707
20050 3481301 35101.9 479862 305837 307396 51330.1 52007.7
21108 335060 340984 478342 317497 308860 517042 527858

2015 323525 456304.0 526338 4951553 509777 526569
v2020 437250 313294 473234 495233 521808
2025 43972 4 469079 06131
D. Projection resulis jor population aged E(jxngermany -
] 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
! projection projection  scenarioc  scenario  scenario baseling  scenaria
E] 0
g0l T804 G .
1985 12308.0 12371.5 12372.0
1990; 12791.6  13040.8 160825 160823 13073.8

1995 13168.0 1344979 167053 169097 16873.6 i6875.6 16873.6 16828.3
2000 13634.7 146301 183076  18843.8 18337.6 18765.2 18980.3
2005 141415 15301.1 194088 204928 197502 202337 207519
2010 14628.2 151429 19351.7  21163.7 19948.5 207695 215697

2013 15277.8 19837.0  224%0.6 208027 219833 231106
2020 205011 240222 219444 235192 249918
2025 23776.6 0 257813 276208
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Table 4.4: Projected populativns for Greece

A. Projection results for total population, Greece

1980 1985 1990 low 1990 high 19595 low 1995 1995 high regio data
projection prujeclion  scemario  scemario  scenario  bassline  scemario
P ——— scenatlo RO
..... el T g TR
1985 9710 9919.0 59195
i 1990 101503 10026.5 10204.5  10204.5 10121.8
199s] 104178 1003435 103039 104357 104429 104429 104429 104429
20007  10599.0 09823 103514 10763.0 105388 106428 107203
20054 107802 08856 103742 111285 10590.9 108700  11074.8
1 20100 109614 97315 102634 115334 106139 110793 114223
2015 9528.7 102842 119163  10366.5 112126 11698.1
2020 101333 122406 104498 112694 11906G.5
m2025' 10293.5 112997 120835
B. Prajection results for population aged 0-14. Greece
1980 1985 1990 low 1990 high 1595 low 1995 1995 high regio data
projection projection  scenario  scenario  scenario  haseline  scemario
1980 2213.6 2213.6
1985 21474 20933 2093.9
1090% 21828 1954 0 20032 2003.2 19788
! 1995 22373 17443 1798.2 18536.6 17851 17831 1785.1 1785.1
2000 2246.4 13333 1608.7 1764.8 1625.0 1687.2 1722.0
2005 223586 1464.1 15654 1937.7 15851 1758.1 1860.3
20107 22647 1419.5 1587.2 2142.0 1576.6 18675 2044.0
2015 13587 1582.0 22747 15282 1871.5 20953
2020 1530.6 23199 1435.0 1773.3 2019.1
2025 1333.5 1675.5 1940.0
(. Projection results for population aged 15-3Y, Greece
1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
projection prajection  scenario  scenario  scenario  baseline  scenario
S seenario
L1980 56974 5697.9
L1983 59534 6046.4 6046.5]
{19908 5997.9 60845 62241 6224. 6151.0
19933 60127 a079.7 6263.8 6313.2 6412.9 64129 6412.9 64129
2000 61192 6057.2 6303.6 6440.7 64496.4 65171 63415
2005% 62258 6046.8 6328.G 6568.9 6502.0 63537 66092 ;
20101 63323 5862.6 62058 66059 6418.2 6497 .8 6580.9
201 53 36714 6097.1 67290 B3R5 0433.2 6622.5
20203 5978.6 69031 6187.1 6481.9 6707.2
20251 60147 64491 6769.8
X Prq}e::rfon results for ,r_mpuf aion aged 60+, Greece
r 1980 1985 1990 low (990 high 1995 low 1995 1995 high regio data
; projection projection  scenario scenario scenario baseline  scenario
scenario ]
19808 16763 " 1676.6}
1985 1770.2 1779.1 1779.1:;
1990 196%.2 1988.0 1977.1 1977.1 199201
1995 21678 22104 22419 22858 22449 22449 22449 2244.9§
2000 22333 23699 24391 23276 24175 2438.5 2456.8
i 2005 2298.8 23747 2180.8 2621.8 2503.9 25581 26033
i2010 23643 24494 2370.3 27836 26191 27141 2797.5 :
i 2015 2498.¢ 2615.1 2912.7 27188 28580 26803
2.[)2[')E 2646.1 3017.5 28277 30122 31742
! 20255 29453 31751 337540
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Table 4.5: Projected populations for Spain

A. Projection results for fotal popidation, Spain
|

| 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
| projection projection  scenario  scenario  scenario  baseline  scenario
e e e e s SCENArto
r 19801  37241.5 372419
v 1985 38642.1  38300.2 381230
© 19901 40099.1 389984 389245  38924.5 385243
1995 415445 394218 393276 397085 391774 391774 301774 391774
Il 20008 427030 397263  39614.8 408305 392394 395445 390455
£2005f 438615 398708 397045 420296 391604 399815 41066.0
. 2010 450200 397571 59540.0 431374  38938t4 403724 421982
: 2015 393683 390580  439@4.3 385259 404877 43019.1
P2020 38312.0 445482 37809.1 403074 435037
{2025 369515 399834 43868.1
B Projection results for population aged 0-14, Spain
! 1980 1985 1990 low 1990 high 1993 jow 1995 1995 high regio data
‘ projection  projoction scenarlo scenarlo sccnarie bascline scenario
e scenario
1980 D692 8 96924
1985 0304.7 8962.6 §005.8
1990 90893 7960.4 78020 7802.0 7802.0
1995 91391 6988.0 a701.6 6940.6 6609.0 6609.0 6609.0 6609.1
2000 9319.5 6672.8 6198.5 63704 59192 6037.6 6294.3
2005 9499.9 6383.3 6071.1 75753 57422 6174.4 6857.7
2010 96803 0454.1 59159 7998.0 56284 64059 7568.4
2015 6066.3 55852 79634 5348.9 03425 77324
2020 5123.2 T629.2 4852.0 5867.2 7240.6
2025 4357.9 53263 6673.0 ]
C. Projection results Jor population aged 15-59, Spaix '
% i 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
projection  projection  scenaric scemario  scemarie baseline  scenario
1080;  21966.0 21966.4}
I‘.JSS% 230030 229241 22997.7;
19901 239255  23860.7 239123 239)2.13 239123
1995) 246090 243369 246522 247408 244849 244849 244849 244848
20004 25299.9  24850.8 25087.0 253702 24911.1 249894  25068.9
20051 259909 248934 2350686 255717 247884 249786  25183.1
2010; 26681.8 245511 247123 256833 243385 246402 249695
2015 24191.0 242803 260155 238229 2453320 2501238
2020 235012 261888 230647 239750 251699
2025] 219537 232959 2505400
D. Projection results for population aged 601, Spain
1980 1985 1990 low 1990 high 1995 low 1995 1993 high regio data
projection projection  scenario  scenario scenario baseline  scenario
19801 5582.7 3582.9¢
1985 6324.3 64133 6429.51
1950 7084.1 71772 7210.2 7210.2 7210.2!
1995 771963 7897.0 79737 8027.0 80835 8083.5 80835 8083.5
2000 80835 8202.8 8329.2 8480.9 8409.1 8497.5 85824 ;
i 2003 8370.7 8394.1 8504.8 88B82.6 86358 §828.5 9025.2 !
2010} 86579 8§751.8 8911.8 0456.1 9014.5 0326.3 9650.3 H
‘ 2015 9111.0 91925 99854 93342 97932 102739 !
g 2020 9687.7 107302 98924  104635.1 11093.2 i
[ 2025 10639.9 113613 121409 ¢
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Table 4.6: Projected populations for France

A. Projection results for total population, France

A

projection projection  scenario  scenario  scenario

baseline
SCEnAario

scenario

1980 1985 1990 low 1990 high 1993 low 1995 1995 high regio data
projection projection  scepario  sceparie  scenarip  baseline  scenario
B presme: S [ SCENATIO
1980 53882.1 537139
19853 351131 350618 551729
19901 56330.1 3561174 563813 363813 36597.6
19951 574357 569002 5786013 582973 580204 580204 580204  38020.1
2000: 58004.0 573117 589333 60332.0 588147 591788  59709.6
2005; 583724 574243 596759 623798 593313 603303 616844
2010 59140.7 372864 600289 642864 596144 613868 636263
2013 56996.5  60058.1  66030.3  59370.0 622022  65345.1
2020 598039 677431 59306.8 628307 668961
2025 - — 58879.3 633020 683821 o
B. Projection resuflts for population aged 0-14, France
1980 1985 1990 low 1990 high 1995 jow 1995 1995 high regio data
projection projection  scenario  scenaric  scenario  baseline  scenario
1980! 12223.9 11969.1
1985 118626 117430 11783.4
1950 117137 112472 1153945 113945 11395.5
1965 i12037.0 11603 11490.8 117515 11386.3 113863 11386.3 11386.3
2000 11802.8 108033 113432 122309 10909 .5 11058.0 114015
20057 11368.F 103048 110775 127937 10317.0 108270 117471
2010 113343 9837.1 10600.2 130293 9758.6 107433 12284.1
015 54597 10105.7 129965 92739 106755 12532.6
2020, 97757 13085.6 88885 104951 12446.6
2025§ 8627.1 10293.8 123757
(. Projection results for population aged 13-39, France .
1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data§

%
I 1980

332840 32502.9
1985; 33290.1 333432 33401.4}
199G 3402577 341871 344345 344345 3443591
1995: 342896  34434.0 348882  35019.0 3503003 3503003 350303 35030
2000: 347384 349835 356946 360405 358751 35982.1  36087.)
20051 351873 333913 364792 370839 367055 369479 37186.)
2010 33636.1 34941.6 361578 37273.0 36233, 36605.4 5369679
2015 340:18.6 35612.6 37600.8 354075 360213 368125
2020 349052 379703 344294 3550240 369550
2025 33208.0 348522 370097 :
D. Projection results for population aged 60+, France
g r 1980 1985 1990 low 199¢ high 1995 low 1995 1995 high regio data
i E projection projection  scenario  scenario scenario baselil?e scenario
; scenario
L 1980] 93743 9241.9
!O1985 09624 99731 99838.1
1990 10590.8 10683.2 107523 107523 10766.2%
1685 11109.1 11306.0 114823 11526.8 t1603.8 11603.8 11603.8 11603.8%
i 20400 114628 115250 11897.5 120606.5 12029.8 121588 12221.0 ;
20051 118166 115282 121192  12502.1 12308.8 1253354 127512
20100 121703 125078 132709 139841 136223 14038.1 143744
2015 133182 143397 15433.0 14888.5 155053 16000.0 i
: 2020 152313.0 16687.1 15988.9 16833.6 17494 .4 :
i 2025} 170443 18156.1 18996.7 ;
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Table 4.7: Projected populations for Ireland

A. Projection rvesults for total population, freland

E 1980 1985 1990 low 1990 high 1993 Jow 1985 1995 high regio data
i projection projection  scemario  scenario  scenario  baseline  scenario
. scenario
{ 1980] 33928 33028
| 1985] 36068 35373 35373
: 1950 3864.1 35373 35079 35079 3506.5
Lo1R9s 41628 3631.0 34848 3562.9 35796 3579.6 35796 35947
¢ 2000 45119 371602 34722 36961 3594.0 3624.6 3660.6 i
© 2003 4860.9 38202 34541 38622 36019 36813 3783.8 [
C2010 52100 39342 3427.6 4049.5 36257 3760.1 39386 f
¢ 2013 40368 33791 42299 36191 384238 41015 g
2020 32033 4381.6 36519 3008.7 42482 I
2025} . ) 36218 39473 43682 o
B. Projection results for population aged 0-14, Ireland
1980 1985 1990 low 1990 high 1995 low 1995 1993 high regio data)
projection projection  scepario  sceparlo  scenano  baseline  scenario !
SCCnarig e
1980 1034.0 1034.1
1985 1074.8 1036.0 1036.0
1990 11513 0992 963.0 963.0 963.1
i 1995 1277.2 G09.6 856.5 8§85.0 885.7 885.7 885.7 857.1
2000 13798 8358 7428 4328 773.1 788.6 802.8
2005 1482.4 796.9 680.9 864.6 698.2 740.9 791.1
20104 1585.0 826.8 6593 934.1 658.0 7323 832.5
2013 862.1 642.3 981.2 650.4 742.0 884.6
2020 598.3 9749 641.4 740.0 9u2.7
2025 609.2 T13.6 8810
C. Prajection results for population aged 13-59, Ireland
1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data!
projection projection  scenarioc  scenario  sccnario bascline  scenario ;
3 — . scenario e
P1980] 18569 1856.8!
1935 2022.8 19784 1978.4
1990 2207.1 2010.1 20139 2013.9 20123
1993 23859 21992 20896 21391 21459 21459 21439 2160.1%
2000 2608.7 23560.5 21799 23054 22620 22723 228809 i
2005: 2831.5 24756 21976 2401.5 231549 23400 237102 l
20108 30543 23089 21338 24412 2312.6 23508 2406.3
2015] 232001 20436 24909 22722 23390 2421.0 5
2020 1852.0 2507.5 2214.1 23212 2450.9 i
2025 21586 23093 2501.0 __________%
Dy Projection results for population aged 60, Ireland
1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
projection projection  scenario  scenario scenario  baseline  scenario
______________ bt e e .. ...Scenatio
1980 301.9 301.9;
1985 509.1 5229 5229
1960 505.7 328.0 531.0 531.¢ 530.6
1995 499.6 3222 3387 540.8 347.9 347.9 547.9 347.5
2000 5233 3239 349.5 337.9 5589 563.7 569.0
2005 547.1 3477 5750 59a.1 587.8 600.4 613.5
2010 £70.8 598.5 6345 n74.2 654.4 677.0 6998
215 654.6 693.0 757.8 726.5 761.8 7935 i
P 2020 743.0 839.4 7940.3 847.5 8a4.7 §
{2025 834.0 9243 G863 i
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Table 4.8: Projected populations for ktaly

A. Projection resuits for total population, Haly

1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
projeclion  projeclion  scemario  scenario scenarie baseline  scenario
ST SRU. N AP MM A MM b MM AT AT 2 e —- scenarlo P
19807 569989 503885
1985¢ 574404 570R0.2 566023
1990;: 378702 5372756 573764 575764 56096.6
1995; 582253 572083 580119 585826 572686 5372636 372686 572686
2000f 578617  56865.0 581937 599453 569113 374549 579974
P20051 374982 561657 579622 612947 562947 5T626.2 589779
§20100 571346 550122 A7135.0 622601 554450 576329 39820.1
i 2015 334727 557532 627207 542235 572388 602305
2020 540619 628952 527529 565435 603344
2025 511526 557215 603884
B. Projection results for population aged 0-14, ltaly
3 1980 1985 1990 low 1990 high 1993 low 1995 1995 high regio data
; prajection projection  scenaric  scenaric  scenario  baseline  scenario
scenario
§ 19801 126584 127253
% 19855 113173 11177.7 11166.9
11990 103524 0676.4 9620.1 9620.1 9528.7
19951 100942 88225 8858.0 9190.7 8620.5 8620.5 8620.5 8620.5
2000 9R46.6 8625.1 87824 9848.7 8170.8 84355 87479
2005 9599, 8363.1 87251 10737.8 7839.3 §591.7 9442 7
2010 9351.5 7860.6 82121 10927 .0 7256.8 8568.9 9975.5
2015 70942 7324.5 10370 66873 81856 9821.4
2020 64875 $701.6 6084.5 75312 9161.7
20251 - 3680.0 7035.0 3706.1 o
C. Projection resulls for population aged 13-39, Italy
: 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data}
prejection projection  scenarig  scenario  scenario baseline  scenario
S scenario
i 19807 345764 341737
§O19B5F 333827 353975 34937.5
% 1990 359339 360612  36341.G6  36341.0 35621.6
11995, 358229 339885 365362 366894 359206 3509296 359296 359296
] 2000: 2352787 351883  35921.0  36374.1 352542 353713 334342 !
20057 347345 344412 352327 360268 345016 347466 349834 i
2010 341903 332827 342843 357550 334827 338490 3420286
2013 322362 335135 360477 324850 332094 339397
2020 32261.7 3607385 3llal.6e 324664 338382
20231 _ 26113.1 310293 330411
D). Projection results. for:w,go;;n!m.ion dged 60+, ltaly - )
; ; 1980 1985 1990 low 1990 high 1995 low 1993 1993 high regio data
projection projection  scenario  scenario scenario  baseline  scenario
L scenario
1980 97212 9489.5
1985: 107404 10505.1 104979
1990; 11584.0 113379 116153 116153 11546.3¢
1995 i2308.3 123975 126178  12702.5 127184 127184 127184 12718.5
2000 127365 130516 134903 13722.5 13486.3  13648.1 137653
2005 131646 133615 14004 4 14530.1 13953.6 142879 145497
2010 13592.8 13868.9 14638.7 15578.1 146634 152150 13642.0
2015 141423 14915.3 16303.0 150512 158438 164494
2020 15312.7 71150 1535068 163438 173345
LW%O_EMS_:;_ 16359.6  17657.3 18641.2
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Table 4.9: Projected populations for Luxembourg

A Projection resulls for total population, Luxembourg

|‘ E 198D 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
I ! projection projection  scenaric  scenaric  scenario baseiine  scenario
scenatto s s e
- 1980 363.7 ' 363.7
{1985 363.1 366.0 366.1
I 1990 3619 365.7 3784 378.4 378.4
j 1995 359.1 363.6 388.0 399.6 406.6 406.6 406.6 406.6
i 2000 351.1 3579 3932 421.7 427.6 434.5 439.8
i 2005 345.0 3491 3949 4440 437.8 4349 4724
% 2010 3330 3385 3943 166.7 442.3 471.2 501.0
i 2015 3264 3922 490.5 444 ] 4839 527.7
bo2020 3893 3155 4450 500.8 355.0
fooosf 4453 5162 5837
B Projection resulls for populution aged 0-14, Luxem!;aurg T )
1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
projection projection  scenario  scenario scenarie baseline  scenario
scenario
1980 692 69.2
1985 632 63.4 63.4
199G 614 61.3 65.4 65.4 654
1993 60.3 59.5 69.0 733 74.6 74.6 74.6 74.6
2000 36.3 54.7 68.2 79.9 80.1 828 852
2005 52.4 49 4 63.9 847 78.6 857 b3.5
2410 43.4 442 57.9 86.8 71.0 8§32 96.7
2013 0.7 350 9.2 65,1 812 98.5
2020 54,7 958 63.3 821 1013
i 2025 64.2 85.6 106.6
C. Projection results for population aged 13-39, Luxembourg
1980 1985 1990 low 1990 high 1995 low 1993 1995 high regio dara%
projeclion projection  scenario  scenario  scenario baseline  scenario i
SCenariv
1980 230.7 2307
1985 234.1 23635 2364
1990 2304 2327 241 4 2414 2413
1965 224.6 227.6 2419 2449.0 2543 2543 2543 254.3
2004 2184 2237 2433 258.9 264.8 268.3 270.3
2005 212.2 2183 245.6 2708 2714 27941 286.9
2010 206.0 209.0 245.6 283.5 276.1 288.8 301.5
2015 1958 240.3 2042 275.0 294.4 313.8
2020 230.6 302.6 267.5 2953 323.6
2025 2354 2921 329.8
D, Projection results for population aged 60+, Luxembourg
1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
projection  projection  scenario  scenario  scenaric baseline  scenario
A B scenario ;
1980 63.8 63.3
1985] 65.7 66.3 66.3
1990 701 71.7 71.7 7.7 717
1995 74.1 6.5 71.1 774 77.7 777 777 i
2000 76.3 79.5 Sle 82.8 827 83.5 4.3
2005 T8.4 814 835 88.5 §87.8 899 92.0
2010 30.6 851 o508 96.5 a5.2 99.2 102.7
20153 89.9 %6.9 106.1 1113.9 1104 115.3 i
« 2020 103.5 1171 1142 123.5 1301 §
i 2025 1257 138.4 147.2 ;
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Table 4.10: Projected populations for Netherlands

A. Prajection results for total population, Netherlands

1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio datai
projection projection  scenario  scemario  scemario  haseline  scenario 5
¢ m e ot e R A e e srrees e e seendrig SV
1980) 140913 14089.5
1983 144109 144534 14433.6
19904 147123 147156 148926 118926 [4890.9
1995 145965.1 149597 153724 (33365 154228 154238 134228 154241
20008 149902 151003 157432 162946 136844  15868.2 159822
20055 150153 151183 139849 169999 158374 163113  16642.1
20107 150404 130037 160684 176088 158998  16639.1 172311
2015 14789 l6043.5 18166.9 158825 16940.3 177737
2020 159631 18736.9 158189 172045 183194
2025 13706.4 17459.0 18874.5
B. Projection resuits for population aged (1-14, Netherlonds
1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
projection  projection  scenario  scemario  scenario  baseline  scenario
o — SCCI]aij
1980 3184.1 31838
1985 28569 2850.2 2850.0
1990 27015 26437 2714.9 27149 2714.8
11695 2746.5 26634 28309 29184 28363 2834.3 2836.3 2838'4t
2060 26181 76471 29242 32136 28464 2950.5 29807
2005 21898 253806 28891 3435.1 27450 3002.9 3121.0
20104 23614 2317.0 26882 3446.3 2521.1 2928.6 31529
20151 21064 24558 3348.7 23325 2807.7 31323
2020 23021 33235 22112 27250 31272
;2025 21833 27656 32156
C. Projection results for population aged 15-59, Netherlands
i 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
: projection projeciion  scenario  scepario sceparic baseline  scenario
=y - scenario 3
1980 87093 ' 8708.2
1685 91394 9191.1 1M .5
1694 Q1351 95019 9602.4 9602 4 9601.0
1595 09499 3 95834 98149 GR9R.0 G858.6 9838.6 98586 9857.8
20040 94151 96114 99537 H1167.9 Q5746 100295 10082.6
2003 93309 95471 100323 10394 7 10025.7 10173.5 10518.5
2010 9246.7 9260.8 9920.5 10508.2 988G.3 10115.9 10346.9
I 2015] §935.6 9821.5 107483 9711.3 101100 104370
i 2020 9578.5 10903.0 94053 10613.1 10476.8
2025 839342 97509 103794
D. Projection results for population aged 60+, Netherlands
1580 1985 1990 low 1990 high 1995 low 1995 1993 high regic data
projection projection  scenaric  scenaric  scenario  baseline  scenario
] scenario
1980 21979 2197.5
1983 2414.6 2412.1 2412.1
1990 2575.6 25700 25753 25753 25751
1995 27183 27129 27265 2740.1 27274 27279 272719 2727.9
2000 2957.0 2841 .4 28653 2913.0 28633 2888.1 29129 i
2005 31947 3032.0 3063.4 31701 30667 31349 32026
2010 34324 34259 345397 36541 34894 36107 3731.2
2015 37271 37683 4069 .8 38387 40226 42044
2020 4082 4 45104 42024 44624 47154
2025 1588.9 40425 5279.6
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Table 4.11: Projected populations for Portugal

A. Projection resulls for total population, Portugal

: 1980 1985 1990 low 1990 high 1993 low 1995 1995 high regio data—i
projection projection  scenario  scenarie  scenario  baseline  scenario i
[ 19807 97556 9883.2
© 19850 100352 J0128.9 10128.9
1990; 103395 102872 103369  10336.9 9886.6
:5 1995 106494 103203 104709 105995 9012.1 H913.1 9012.1 98121
15: 2000 108904 102934 105952 110034 9910.7 9993.0 100846
1 2005) 111313 (0239.] 106845 114615 0915.1 10130.6  10406.5
y 20108 113723 101302 107248 119280 0926, 102927 107307
; 2015 9960.6 107040 123611 9892.5 4212 110216
20720 106231 12756.2 9807.9 105126 112652
{20231 SO e 035105944 MIS085
3 Profection n’..s'ﬁf{s_for pqglmff;:‘f'{m agled. 0-1 4 P()rmgafm - o T
1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio daifa
projecction projcction  scenario scenaric  scenaric baseline  scenario
scenario
1980 23321 26013
1985 24232 2410.2 24102
1990 2378.4 21833 2159.8 21598
1995 2412.0 1905.7 1801.8 1966.0 1783.6 1783.6 1783.6 1783.6
2000 2440.8 1717.8 1755.8 1969.7 [642.0 1687.3 1724.5
2005 24695 1600.8 1713.7 2130.0 1629.6 1749.4 1871.0
anio 24983 1341.0 1704.0 22954 15962 1801.0 2010.8
2015 1460.3 1662.8 23723 1341.0 17953 20572
§ 2020 1584.8 2379.0 14343 1718.5 1984.8
i 20758 1331.2 16478 19333 !
C. Projection resulls jor populaiion aged 15-54. Portugal
§ 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data
i projection  projection  scenario scenarip scenario  baseline  scenario
S | scemario
1980 5699.4 5865.6
1985 5950.0 6015.1 6015.1
1990 61838 6256.1 2918 62918
1995 6360.6 6448.6 6529.7 6576.0 6162.8 6162.8 6162.8 6162.8
2000 6536.2 6535.3 6687.9 6837.7 62334 6249.6 6277.0
2005 6711.8 6381.9 6771.7 7037.8 6223.1 6266.4 63547
Po2010 08874 6476.9 67497 7194.1 6187.8 62591 63886
E 2015 6302.8 66333 7396.8 61205 6263.3 64366
; 2020 63324 75822 6041.7 6233.1 63756
{ 2025 5907t 62592 GhG1.9
D, Projection results for population aged 60+, Portugal m
1980 1985 1990 low 1990 high 1995 low 1995 1993 high regio data
projection projection  scenario  scenario  scenario  baseline  scenario
o scenario
19801 15241 o 1416.3}
; 1985 1633.0 1703.6 1703.6!
) 1990¢ 17773 18478 18833 8853 ‘
1995§ 1876.9 1966.0 20393 20375 1965.8 1965 8 19635 8 1965.7
20005 i913.4 2040.3 21516 2186.0 20353 2056.1 2083.0
2UUS§ 19500 2056.5 21991 22583.8 20621 2114.8 21809
20105 1986.5 21124 2271.1 24334 21429 2232.6 23383
20155 21975 23559 25920 2231.1 23628 25078
; 202()%? 24859 27951 23320 2510.6 26949 !
2025 24552 26874 29133 |
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Table 4.12: Projected populations for United Kingdom

A. Projection results for toral popudation, United Kingdom

1980 1983 1990 low  [990 high 1993 low 1995 1995 high regio data

projection projection  scenmario  scematio  scenmario baseline  scenmario
e e SCENARIO
1980]  36321.6 36314.2
19831  36730.0 565378 536617.8
19907 57190.8 568379 573130 573130 373235

1995 57602.2 573151 SBO3B.0D 585313 383037 383037 585037 533002
20008 575445 574994 58426.7 398977 588423 592692 597948
20058 57486.8 374015 384226 611793 587768 397487 611680
20105 574291 570940  SB103.4 623799 5835094 601461 623077

2015 56688.8 57705.1 636803 583054 603579 638672
. 2020 37309.6  65167.1  38013.0 610383 653258 '
| 2025 575564 614604 668282 §
B. Projection results for population aged 0-14, United Kingdom
‘ 1980 1985 1990 low 1990 high 1995 low 1995 1995 high regio data;
projection projection  scenario  scenario  scenaric  baseline  scenario
e Scellario
i9goi 28321 2601.3
1985 24232 24102 24102

1990 23784 21833 21398 21598

1595 24120 1605.7 19G1.8 1966.0 1783.6 1783.6 1783.6 1783.6
2000 24408 1717.8 17558 19697 1642.0 1637.3 §724.5

2005 24695 1600.8 17137 21300 16296 1749.4 1871.0

2010 24983 1541.0 1704.0 22054 1396.2 1801.0 2010.8 !

2015 1460.3 1662.8 23723 15410 1795.1 20572

i 2020 1584.8 23790 14343 1718.9 19948

i 2025 1331.2 1647.8 19333

C. Projection results for papulation aged 15-39, United Kingdom

é 1980 1985 1990 low 1990 high 1995 low 1995 1993 high regio data

H 1 projection projection  scenaric  scenario  scenario baseline  scenario

scenario
l980§ 332399 332555
1985 339409 339120 34018.4
1090) 344129 34478.5 345745 345745 34577 .5
1995 34416.2 345830 34846.1 349706 351425 35142.5 351425 35138.7

20000 34320.6 348306 352605 355814 356955 357974 33R84.1
2005 34625.1 350313 336736 362267 361348 363444 363817
2010F 347295 34613.0 353895  36466.1 358937 36229.1 36599.9

2015 343688 351722 37091.4 33533.1 361737 360520
2020 343900 373112 34602.2 35627.7 370917
2025, 32885.1 3430577 363245
D, Projection results for population aged 60, United Kingdom
1980 1985 1990 low 1990 high 1983 Jow 1995 1995 high regio data}
projection  projection.  scenaric  scenario  scemario baseline  scenario !
1980; 1172812 112564
1985 117833 11678.9 117029
19901 118303 117672  11370.0  11870.0 11874.0

1995€ i 16703 116609 11909.7 118709 11998.1 119981 11998.1 12001.3
2000 11877.7 113574 11960.0 12182.2 11995.7 12127.9 12267.0
2005 12085.1 116351 12136.6 12636.2 12203.8 124993 12793.3
200 122925 123455 129028 13777.8 131574 15639.2 14080.4

201s 12674.0 132839 145709 137958 144863 15080.3
2020 138220 155365 146441 15581.1 163441
2025 159548 171923 18162.0
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Table 5.1: Changes in NUTS 2 classification since 1980 and their implications for monitering pepulation and

CONTENTS

lahour farce projections

. BELGIUM

As from 1995 three new regions: Régione Bruxelles, Vlzams Brabant, Brabant Wallon |

were created. Before 1995 these regions were aggregated under ‘Brabant”.
Projections 1980, 1985, 1990 can be monitored after 1994 by taking the sum of the
three new regions mentioned

DENMARK

No changes. NUTS 2 data are not available via REGIO.
All profections can be monitored on national fevel,

GERMANY

As from 1990 Berlin-West has been amalgamated with Fast Berlin into Betlin, and up

to and including 1994 nine NUTS 2 regions for Eastern Germany were added. As from

© 1995 the regions Chemnitz, Dresden and Liepzig have been merged inlo the new

NUTS 2 region Sachsen.
Projections 1980 and 1985 cannot be monitored for Berlin-Wast for tha calendar
yeary diter 1990, Projection 1983 cannot be maonitored for Eastern Germomn: (which
was handled as o whole). Projection 19 cannor be monitored for the regions
Chemnitz, Dresden and Leipzig separatelv; it is only possible for their shm thar eguads
the current Sachsen.

GREECE

In 1987 the current NUTS 2 classification {13 regions) was approved and introduced.
Earlier nine NUTS 2 regions were distinguished. A few of them (Ipeiros and Kriti)
remained unchanged. It is unclear whether figures far the old, more aggregated NU'TS

¢ 2 classification can be reconstructed with data of the actual, more detailad

classification.
Projections 1980 and 1985 can probably anly be monitored particily.

SPAIN

In 1987 Ceuta was added to the NUTS 2 classification. Projections 1980 and 1985
didn’t comprise Ceuta and therefore the national totals for Spain should be monitared
without this region.

FRANCE

No changes. For the calendar vears 1980 and 1981,
Projection 1980 cannat be monitored for the calendar vears 1950 und 1981

[TALY

o changes.

NETHERLANDS

PORTUGAL

On 1.1.1987 the region Flevoland was created. Apart from new land, it consisted of
parts of iwo other regions, Gelderland and Overijssel. Theesefore, the latter two NUTS
IT regions have changed since 1986,

Projection 1980 carmat be monitored for the calendar years after 1985,

Probably in 1985 the current NUTS 2 classification (7 regions) has been approved and

introduced. Befors five regions were used. Some of them (at least North and Centre).
[t is unclear whether figures for the old, more aggregated NUTS 2 classification can be
reconstructed with data of the actual, more detailed classification.

Projections 1980 can probably only be monitored pertially.

UNITED KINGDOM

Somewhere between 1985 and 1990 Scotland was been split up into 4 NUTS 11
regions. Fram 1996 to 1998 local governient areas in Scotland, Wales and England
were redefined, 50 that from 1998 there are new WUTS 2 regions.

Projections 1980 and 1985 can be completely mornitored by using the sum of the four
Scottish regions. No projection can be monitored directfy after 2000 except by using
approximate look-up tahles.

Source: Informal communication from Ilarri Cruijsen.
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Table 5.3: Projected and correeted obscrved populations for 1985 base projection, totals and by age

CONTENTS

;nges, countries f Base Regio  Difference  Projected population  (Observed population  Corrected projecied
ipapulation population  (1000s) population
i1000s)  (1000s)

; 1985 1985 195H) 1995 1990 1993 1990 1695
{4H ages

{Belgium 9836.7 98377 -1.0 9866 9796 99478 101306 9867 9797
; Denmark 5111, 51111 0.4 5085 5050 51354 52157 5085 3049
§Fral1ce 550042 551729 -108.7 36117 36715 365397.6 58020.] 56226 56823
:;Germany 610464 610493 -2.9 61672 G0BI2 626789 650072 61675 60814
iGreece 9218.8 99195 -0.7 10027 10005 101218 104429 10028 10005
{reland 35375 353373 0.2 3537 3627 33005 35947 3537 3626
Italy 370805 566023 478.2 57276 57071 566966 57268.6 56798 56592
Luxembourg 363.6 366.1 -0.3 366 362 378.4 406.6 307 363
Netherlands 144537 14453.6 0.1 14716 11508 148909 154241 14716 14908:
tPortugal 101291 10128.9 0.2 10287 10290 98866 99121 10287 10290
Spain 382994 38423 -123.6 389938 39362 387997 390465 19122 39486
UK 563364 56617.8 -81.4 56938 57219 573235 583002 57019 57300;
Ages 0-14

Belgium ;o 18627 1862.8 -0.1 17336 16757 18012 18268 1754 1676
iDenmark Y9508 930.7 0.1 852.7 803 880.0 900.9 8§53 803
;France 11743.6 117834 -308 112472 111603 113955 113863 11287 11200
iGermany 93415 93413 0.2 89724 90028 9436.8 100368 8972 2003
iGreece ; 20935 20939 -0.4 1954 §7443 19788 17831 1954 1745
Hreland ] 1036 1036 0.0 96%.2 909.6 963.1 5871 959 g10
ftaly 11177.7 11166.9 10.8 96764 88225 95287  8620. 9666 882
{Luxembourg 634 634 00 613 395 654 746 61 60
;Netherlands 28502 2850 0.2 206437 26634 27148 28384 2644 2663
iPortugal ? 24102 24102 0.0 21833 19057 19773 17836 2183 1906
iSpain 8962.6  89Y5S -33.2 79604 6988 7771 65783 7994 7021
UK 10946.9 10894.5 504 106922 110712 10872 11360.2 10642 11021
Ayges £5-59

Belgium 6072.2 o072 0.2 60849 60337 61143 61455 6ORS 6034;
Denmark 31234 31235 -0,1 31882 32169 320735 32771 3188 3217]
France 333432 334014 -56.2 34187.] 34434 344339 35030 34243 34490%
Germany 39336 39336 0.0 3955%9.1 385542 401683 413994 39659 38554/
Greece 80464 6046.5 0.1 60845 60797 6131 64129 6085 6080
Treland 19784 19784 0.0 20101 21992 20128  2160.] 2010 2199
Ttaly 33397.3 349375 460,0 36061.2 359885 356216 359296 33601 353529
iLuxembourg 2363 2364 -0.1 232.7 227.6 241.3 2543 233 228
Netherlands 9191.1  9191.5 0.4 93019 95834 9601 985738 9302 4584
Portugal 6015.1 60151 0.0 62361 64486 00308 61628 6256 6449
Spain 229241 229977 -73.6  23860.7 243369 23836.1 244043 23934 246111
UK 33912 340184 -1064 344785 34383 343775 351387 34585 34689]
Ages 60+ ;
Belgium 19226 19229 0.3 20272 21151 20323 21583 2028 2115
renmark 1037 10369 0.1 1043.8  1036.1 10473 10377 1044 1036
France 9973.1 99881 -15.0 1088372 11306 107662 11603.8 10698 115321
Germany 12371.5 12372 -0.5 13040.8 134579 130738 13761 13041 13498
iGreece 1779.1 1779.1 0.0 1988 22104 1992 22449 1988 2210
ireland 527.9 522.9 0.0 328 5222 5306 347.3 528 522
Ttaly 103051 10497.9 7.2 115379 123975 115463 127185 11531 12390
Luxembourg 66.3 65.3 0.0 71.7 76.5 1.7 777 72 77
Netherlands 24121 2412.1 0.0 2370 27129 25751 27279 2570 2113
Portugal 17036 17036 0.0 18478 1966 18783 19657 1848 1966!
Spain ; 6413 642495 -16.0 71772 7897 71926 80638 7193 7915
UK 1 11678.9 11702.9 -24.0 117672 11660.5 11874 120013 11791 11683

Note: Age distribution of population of Portugal for 1990 was estimated based on UN 1998,
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Table 5.4: Projected and corrected observed populations for 1990 base projection, totals and by age

e —

Ages, countries Basc Regio Ditference Projected Observed Corrected
population for  population (1000s} population population projected
projection {1000s) population !
{1000s) ;
1990 1990 1943 1995 l995§
All ages :
Belgium 99478 9947.8 0.0 16057.8 10130.6 10057.8:
Denmark 513354 51354 0.0 5174.5 32157 317435
{France 565813 565976 -16.3 57861.3 58020.1 578776
Germany 79112.8 79112.8 0.0 805217 814933 80521.7
Greece 102045 10121.8 827 10303.9 10442.9 102212
Ireland 35079 3506.5 1.4 34848 3594.7 34834
Ttaly 37576.4 36696.6 879.8 580119 57268.6 571321
Luxembourg 378.4 378.4 0.0 388.0 406.6 333.0
Netherlands 14892 6 14890.9 1.7 13372.4 154241 15370.7
Portugal 10336.9 HgR6.6 430.3 10470.9 9912.1 10020.6
Spain 389245 38924.5 0.0 39327.6 391774 393276
United Kingdom 37313.0 57323.5 -10.3 580380 585002 58048.5
Ages 0-14
Belgium 1801.16 1801.2 0.0 1796.882 1826.8 1796.9
Denmark 880.357 8806 0.0 874578 900.9 874.6
France 11394.53 113955 1.0 11490.78 11386.3 11491.8
CGermany 12638.55 9436.8 32017 13264.19 13294 .4 10062 .4
Greece 2003.21 1978 8 234 1798.177 17851 1773.8
ireland 063 063.1 -1 856,531 887.1 836.6
ifaly 9620,07 9528.7 914 8857952 R620.5 ’766.6
EL-uxembourg 63.36 654 0.0 69.01% 74.6 69.1
Netherlands 2714.36% 27148 0.1 2830.936 28384 2830.9
‘Portugal 21598 1901.837 1783.6
iSpain 7801.973 7802 0.0 6701.635 66091 6701.7
iUnited Kingdom 10868.5 10872 =33 1128217 11360.2 112857
[Ages [5-24
Belgium 1411.372 14113 0.1 1289.238 12994 12892
Denmark 768.742 768.7 0.0 698.621 7023 698.6)
France 8603.378 86039 0.5 8100.449 8083.2 §101.0;
Germany 11139.62 89292 22104 8903709 4298.1 6693.3
Greece 1514838 15278 -13.0 1455.016 1557.1 1468.0
ilreland 599.7 589.0 01 625277 626.4 6252
[taly 9235477 S051.1 1844 8229249 8138.8 8044.9
Luxembourg 30.461 50.5 0.0 45234 48.2 45.3
Netherlands 2371.107 23709 0.2 2056.071 2067 20559
Portugal 1723.7 : 1701 .8%6 1635
Spain 6586.357 65863 0.1 6428931 6456.2 6428 41
United Kingdom 3603 36015 1.5 7414618 75019 74431+
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Table 5.4 Continped
Ages, countries Base Keglo Differance Projected Observed Caorrectad
population for  population (1000s) population population projected
projection {10005} population
(10005)
1990 1990 1993 1993 1993
Ages 2564 o
Belgium 5261.191 52613 -0.1 3380595 5408 5380.7
Denmark 2685.725 26858 0.1 2800.204 28139 28003
IFrance 28723.38 28724.6 -1.2 29692.66 298067.7 296939
WGermany 43540.15 34699 4 8841.0 45980.37 46404.2 371394
gGreece 5287415 5230.1 57.3 5465.194 34954 5407.9
Treland 1547.6 1546.7 0.9 1597 668 1669.7 1596.8
Ttaly 3038525 29804 581.3 3162331 311083 310441
‘Luxembourg 211.882 2118 3 217857 227.4 2178
“Netherlands T 974 7899.7 1.3 84532.041 8485.1 3450.8!
;[’ortuga,l 5004.6 : 5366.775 3062.4
“Spain 19375.32 193755 0.2 20387.35 20156.4 0387.5
;_United Kingdom 28874 288792 -5.2 3017986 304327 185.1
Ages 65+
‘Belgium 1474.1 14741 0.0 1591.1 1596.6 1391.1
- Denmark 800.4 800.4 0.0 801.1 798.7 RO1.2
},;France 7860.0 7873.8 -13.8 85774 86829 85912
HGermany 117943 96135 2180.8 12373.4 12496.5 10192.5
j[Greece 1399.0 13349 14.1 15855 16054 15714
Ireland 3976 397.1 0.5 4033 A11.7 404.8
Tualy 8335.6 83128 22.8 52994 941 1 D276.5
;l’_,uxemhnurg 507 50.7 0.0 559 36.6 55.9
'Netherlands 1905.6 1905.5 0.1 20333 23335 20332
{Porrugal 1358.8 : 1500.4 1431
Spain 5160.8 5160.8 0.0 5809.6 5915.7 5809.6
United Kingdom 8967.5 8970.8 -3.3 915314 92053 9134.7}
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Table 5.5: Annualised and cumulative percentage errors in 1980 projection of the EU and member states

CONTENTS

Country

Betgium
Drenmark
France
iGermany
iGreece
Ireland
Italy
Luxembourg
Netherlands
Paortugal
Spain

UK

EU

Annualised percentage error

Total percentage error

Dissimilarity index D — error of }

age distribution

1995

1985 1990 1993 1585 1990 1995 1985 1990

0.07 -0.02 -0.14 .34 -0.21 -2.08 0.45 0.64 494
0.04 -0.05 0.16 0.20 -0.46 -2.33 0.28 0.22 0.54
-0.08 -0.08 -0.09 -0.41 -0.77 -1.30 0.44 0.40 .95
-0.03 -0.33 -0.59 -0.16 -3.34 -3.91 022 0.1 1.63
-0.10 003 -0.02 -0.48 0.29 -0.23 0.64 1.95 138
0.39 1.02 1.05 1.96 10.20 1580 0.67 233 6.01
0.08 0.10 {104 .40 0.99 (.00 0.23 132 2.51
-0.16 -0.44 -0.78 -0.82 -4.36 -11.68 0.09 042 1.55
-0.06 -0.12 -0.20 -0.31 -1.21 ~2.99 0.17 0.34 0.48
0.07 0.59 0.58 0.33 5.87 8.73 1.61 585 5.03
0.1l 0.34 0.43 0.57 335 6.40 0.67 2.64 315
0.04 -0.02 -0.10 0.19 -0.24 -1.535 022 0.18 0.58
0.02 0.00 -0.08 0.0% -0.02 -1.24

Table 5.6: Annualised and cumulative percentage errors in 1983 projection of the EU and member states

§Countries Annualised percentage Total percentage error Dissimilarity index D—
! error error of age distribution
1990 1995 1990 1965 1300 1995,
Belgium .16 -0.34 -0.82 3.40 0.33 (.98
Denmark -0.20 -0.33 -1.00 -3.30 0.38 1.39
France -0.13 -0.21 -0.66 211 0.06 0.14
Germany -0.33 .85 -1.63 -8.54 0.5] 1.37
Greece -0.19 -0.44 -0.94 -4.37 0.15 0.82;
firetand 0.17 0.09 0.86 0.87 0.78 0.85
[taly : 0.04 -0.12 0.18 -1.20 0.21 0.48
Luxembourg f -0.65 -1.22 -3.23 -12.15 0.65 1.99
Netherlands ; -0.24 -0.35 -1.19 -3.46 0.27 0.60
Portugal E 0.78 0.37 389 3.67 1.22 0.78
Spain é 0.16 0.11 0.82 1.1t 0.40 0.91
UK i Q.11 -0.21 -0.53 209 034 0.37,
ELJ b 008 0.27 -0.38 -2.74 ]
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Table 5.7: Annualised and cumulative percentage errors in 1990 projection of the EU and member

states
Countries P Annualised P&Eﬁemage error  Dissimilarity index D—
percentage error error of age distribution
i 1995 1693 1993
Belgium 20.001 -0.067 o 018
Denmark -0.002 -0.008 0.37
France 0.000 -0.002 .30
Germany ~0.002 -3.012 1.58
Greace -0.004 -0.021 (155
Iretand -0.006 -0.031 0.69
Htaly 0.000 -0.002 0.31 ;
Luxembourg -0.009 -0.046 0.714
Netherlands % -0.001 -0.003 0.06!
Portugal 0.002 0.011
Spain 0.001 0.0:04 0.56
K -0.042 -0.008 0.02
FL; -0.001 N -0.006

Table 5.8: Error of geographical distribution of EU population by age groups for 1980 projection

Dissimilarity index D— error of geographical distribution

1985 1990 1995

Total 017 088 174

0-14 057 306 622
15-59 018 087 163

60+ 051 051 060

Table 5.9: Exror of gengraphical distribution of FU pepulation by age groups for 1985 projection

Dissimilarity index D error of geographical distribution

1990 1995
Total 0.39 1.17
0-14 1.24 274
15-59 031 1.17
60+ 014 025

Dissimilarity index I3 error of geographical distribution

1995
Total 0.25
0-14 4.31
1524 4.69
25-64 303 T
55+ 333 B

Table 5.10: Error of gengraphical distribution of EU population by age groups for 1990 projection



ocl

ATUD $86L 10) paIBfuojRY SEa MO0
066 1 o wiag 1sa, Jo uondaoxe Yy ,
661 PUR 0661 ‘UR6T 10] YIBWUD(] 10f 2[qe[leak sem Uon[ndad ruoiBal oN

= Aluo Auewien 1504 107 ,
0 ‘1 paedasip 03 s)quuoseal sea ) Tey) (uonendod palaakion Jo ayjny tad 170 URLL SE3|} RIS OS SEAL ING PRISIXR UGLRALAD .
— SAI0N
Z
E P b it i i A i L LT e A T i i - o
_M ()N N ON SaA LEFN »n
w saA 34 sA papaau 10N oy (ON S3 4 wedg

(£ION OpN ON saA SaA [Esnuod

AlenIeg Aenaed 594 GERY SAA sap SAA SpUuBlIRYIoN

{1) ON ON ZInoquraxn]

Isa X ON SAK 594 SAA Sa i Aei

{1)oN ON puepal]

{(FloN OpN SR PapRall 104 LY JON SaA 232210y

Kjlenuey ATROIE 834 sak SSRA \ON Y AUBLLLIODY

{LJoN iy oM sap EhIY JUELY

(Z)oN DN gN sak o Sideriinlg]

52X S3A SIA PapoaU 10N 534 SIA CERY nE)ag
IR o

(uaseds ol12ads +) (1'¢ 21zl 99s) (€) d) {paanLI? (n

£ 0] 81900 sasayuaied Ui SOLEPUNG] SALIRPUK LSUOHIALIOD 0861 unes L151%0

Iaquiny} joae [euoidal  [euoi3al U saEueyd [etrordal AR 10f mep euoysar  uopendod —IOTSIAID

UO SIER 3J2[NI[RD 01 NP UONIALOZ SRR LI $ITUBYD AUk S[NO[E2 ) SUIPIUOD SSEQRIBp  [BUOLRU EIIERE

0] arqrssod 1 sep 01 A[QU[IEALR BIED OUI SRAL 21941 AI3M, orqussod 11 se  QIDTY $e0(] Bl S sa0(] AITne?)

arqIseay seas mondafoad 086§ 10§ [949] [RUOITAI U0 JOLIF FUTISEIDI0F JO JUDMIRINSEIW 21|} LY A0] SAEAJUNOD Ju OIS HET'S AGRL




CONTENTS

LZl

0661 10U Uiliey Isem Jo uondarxa yim |
‘$H61 0] JIIUR(T Jof s|qefreae sea uanendod [uorSal oN
A0 SuoITad UBLLISEY ISRY 2UUOS PUE SUBLLSO) 1584 16 .

SMON

fsax on sax s3A sap saA N

S3L Sa K S92 POPAIL 10N 52 ON, S3% windg

(£)oN ON oN SOA A [E3nirog]

SAA oN ON SOA SAA EaR ) 83 % spuelIayieN

{1 oN oN finoquiaxng

S0 oN SIA sa % SIA S3A BN |

(1)oN o\ puead|

SaA o §3% SAA 53N S3 % 223910

ATrenaed Alenaed SIK papazu 10N (SN ON, EERY Auruiran

SOA oN §34 SIA saf SIX asuely

(7)oN LON oN SAA BT

SOA SaA san PApRIU JHR Sa A o $94 wmnid[ag
. T R =TTy

(uoseaz apoads v (£} (1s2qrLy (g) ) 4 PR1221102 (I}

0] sa9Jal sesaiuared U1 SaLmpuNo SOLIBPUNOG LSUOTINRIIOD 0661 wnes AL EE

JoquunN) [aAa| [euordas [ruorder vy safueyo Jeuoidal jruotian Ioy eyep enorda  uorendoed UOISIAID

L0 S10I13 HIB[ND|ED 01 SN UOD3LI0D 2IR[NXED W[ $2ZURIA AUe 21B|naea o) SHEIUGD SSRQRIRD  |RUOTIRN jeuotdal

o] 21qrssod T seA Ol S{UR[IEAR BIU[ 011 SRAY  2IDM) 20944 aqussodirsesy  OINTY sang] 2 SeM £90(] ATIUNOD)

Nqiseaf sem worjaaload gG6T 10F [9A] {EUOTBL L0 1041 FUNSEIIL0) JO JUSWAINSEI 1)) YA[T4 10} SILHUNGD JO OIS 17" QEL



CONTENTS

§C1

'LO¥ L90F I'C0¥ L'vik Ticy I'1F 21184 9'60F 0'80F 6'T Fror €LO¥ WYN
8L 1'9¢¢ ReTT 0orc 6'0Lz ¥ ¥ET LTt RS £€Te - £TT i 14
LLG L '686 €L66 O'FIO1 1866 §'206 6'0L6 86 9'066 L9- 09007 £666 HI'1
ggLcl  8'68cl  $°867TI 09871 (O8LTL el FOLTT 81800 90671 a'L- L80L1 §00¢d I¥H
Z60IT 01011 88801 vzt S0l 98801 retrr GIOIT L6801 00 8401 1’640} SIM
TLEET  §9Lel Ogeed rovt]  LTECl Pogel GLEET  TLitLl O0CLll ¥0 [HORN SOEEd SO0
618 oL 6'9LL LILL ['SFL LOEL LLRL ['80L LTFL ge S0 09I E78l
g00el  £8651  0L8FT 06791 riesl £1851 08651 $THST 1861 85 g8l 089Ll ANV
1'ooTe L9t L1EIE CE8TT  I'LkEL FLITE I'e617  LSITE  LOCLT 0t- B0CCT  ¥elIT | AAVIVEd
5380 ||y
. e 051 SR
Joj lep  aseq)

£661 0661 £801 S661 0661 £861 £aol 0661 5861 U1 913 0861 suoIEaY
nolejndod paraofoad paroaiie] uanp(ndod payoatiny suotppndod paivslond (poo) 08617171 uo se ucngndog 508y

age & pue spepo) ‘uondafoad aseq (g6] Y} 40§ $NUUNOI PAaagas Jo suone(ndod 1#U0IFaa PIAISA0 PAIALI0D PUR PRI EI'S YR,




CONTENTS

6

TFL0I1 6'0%01 Lacnl LEE0I G ¥90] 60501 Fre0l L0l goe0l £ 578901 880901  VVS
eS| {"1es1 C'H18T1 DOLLl LYY 60FST 9Tl LTS 66161 o F LTl gETEl MO8
['90T1 £00Z1 zeoll CLOET GEl) Lhe11 0TI 9001 reall [ Lot g0all  ¥4n
L9991 8P8F] reavl T6591 1'99¢1 Ce186T 1LOF] A1 Fo6vl 10 CFISH oFlIs] U4
] | goeli FREDI aLo0ll g eL01 0OFE0I1 TTO1 56701 L0l ad- 801 27801 {40
9'9L6 £ lLh 8590 FLrOl £'166 FEQH 80L6 S1L6 956 < 5946 Feos 1 ddO
TIol ['€0at £E66 leil FLEQ] 8010l celol 001 SE66 X 1'Fa6 1" 766 WHN
CFESE 818SE g119¢ AN S A ARy LLR9E OFESE SIBSE CHl9f vo 1"0Eag 86T VL0
S| 0'9¢81 Taps! SEILL 6’6851 FLIST 9esel £oLeT £60s1 ] Loarl oL6kT |dnkL
6¥LE] E'6081 LASBI 8690  ¥rLol LEL8T L'¥Lsl 6981 ['6581 fa Ly LEERl LI'EE8T |3
ELEET  FLSeT ["69¢2 SERPOC  OF8KT 968 LEET  LLSET 689t 0 30REC FEDTA R - |
Osast  oceFl LLLFE L'6ERE  O'019¢ aesre ['SOSE 096FE  §Livt [0 ostre L'65FL |NLS
9Ll SOLLT LBl [IL61 LOF81 LOGET 809L1 COLLI ILALT o £ 08I 0'TO8T |9HY
LY LILy ¥ 6oy s 08Lir FOLr 0Ly Sy 69 faly LOLY 0Ly raL
AR OFET I"LFe] RSP 5| LLEl esel sy COFLL CTLrEl [0 7049l €09t | dOM
OLFILI ERENT L0 8091 LR GLitl 0ivll C8SIT LDLTT 00~ L8l FLgll |SvVY
0956 6096 L7906 S 8FDI $186 CLo6 ['9%6 0196 8796 10 1994 7996 419
8'00EL sty G0RLE 1'g99¢  F16FC 1'96€¢ [T10EE BIGEE  6D6EE £n (ALY 9'TIrL |HVA
['968¢ ELTOE ["E¢0E ['C18€ T'&89L FLLCE CO6LL PLERY TECOL I'n G'ER9¢ ['889¢ |N¥V
288l L'CHLT YA 66861 L'6F81 908L1 088Ll CTOLL FLOLE o 70181 COM80 |.Laa
FOFrT 908rET ['C1¢E 'LEET  §LEFC LTOPC LCOYr COSFL DCIFT 10 S A0rT $O0FT | NNW
LTISE 'S8 L'6L8E I ['£96¢E L'6i8¢ PTI8C  BCSRE PHLRE €0 9 Zoag £T06E |70
Foset L8905 STLEIS Op3Ts LLglE Q' LE0g OC8eF 6LO0%  LDEIC 30 L6hls 63076 |S7A
L1569 380 #0389 TR L'ELY Q590 8159 57999 ¢0ge [0 1 £69 569 TN
0¥91T  SEClE So01z I'FEET §'891T CICIT OroiT  SLL1T §e0lT 00 60607 66607 | SHMA
8 ITHI Qeirl 0LElt £0n8sl T LAF] o'Larl s | E T | CEEPE 0 R | LUrPl TN
BECo1 8 LB6T 6'810T £erlT  FTE0T 6 TTOL FECoL 3LE6l a'RI0T 00 SPE0E SIS0 NYH
8 ILCH 516571 6’600t LLL9] RG] £ ¥0al (S PR | Clost 96091 £ Geeal LCE91 S
1205t 8551 %1001 SPOL1 fagirash L TOCT IR L5881 L1091 [n- ["E50] 0¢go]  INVH
PTCST  VEVSE 6'688T BODLT  9OF6SY 6'E19g FCIST  FOPsT  Be9iT 00 16657 1'665C  HHS
RG] Izak
wpeep aseq)
5661 0661 LRl 5661 Oaal S861 6ol 0661 86l DY C1BIY 0861 s10:5ay

vanemdod pajoafead peloonron

nongmdod pojasnion

suone[ndod pajadlord (000) D861 17| uo sz :o:m_:aon_m

sody

PANUTUOD £1°6 J1qe ],




0l

TTTIT S80I 96801 0pclr  TEOTI 9'¢801 ETTIT  980IT1 L6801 o 1'6901 o500 |1
g'eege 1Ll Lvllc FOLTT  WO8IT AR EveCT gLLlT TSTIE &0 TIS0T L1507 | 9YN
6'L9E 919t rest 6'88¢ 0ace ¥osL 1'8%¢ 319¢ 75t 0 8L ¢8ke  |UTE
9627 Peelt  QTFIE OSZEE  ®alidt ¢gele Lot §E6fL LTkIE "0 L8N 9€80E |OHY
LLET  CEOET G'6LtT €Oz 0OLET L11ee R €LLT  LTEOET  I'OFEC z §L0¢T  O'80LZT |OHN
86 3Tro T Ceanr  FEI0f (A1 £ECH ['8eH 8Ll6 Ly £568 9ne3  |ALN
oL CLEY g'LIF ERSYY Tk ¥ otk I'itb FLEr 6'Leh it e8Iy 98l |2YA
§'RED 9gre 009 £'609 P o6s aies £'8L9 819 0009 Ay 0v8s 8'€8s | Iud
LOLE 80LE AT 6'LSS 6 LSS [ARY 6'9LE O 1LS 979 T 9EES g'ees  |OUD
8OrLL TL891 LTSI 96691 ¥REQI TE19l TI9LT  G20Lt T'es9l oz T'18¢61 91091 1 dvVS
8'C6ees 1'TTTS  o'1S08 gCB08  L'B96¥ ' TF6r LLeFS  OTLTES  89%IC 60 G'E68y 8866k D18
G'CIEC  O8TET 19L1T HSL0E  LBLOT 6'080C 6'PLET FOYTT I'LSIL 01e eLE0T €808 IVD
%) ('399 Y 769 L0119 6019 €119 OrL9 1ss9 g'¢La Ry e §'81e  svd
_M g8y oLy OFOOP 09LoF €FI0F f'EFaE 8ETrr  [°0STP  L'LLOF LEL £er8e rLlne DN
__._IL L'CEE £Tee £nee FEfe Soge et 2'6LL 8tc Tore 6's £'8ZL cree CTOW
Z §PCTl ForTl pIel 9L9Z1  TERTE 8L L1871 gLsTl L6k GOz gTIT! LOETL Y
w 8'6L19  SIEI6E  §TGHE oekLy  FEQDC Apess F9Icy  [8¥6E  #6BOS 9'0c TIPS $LSRE |INVD
CECIE  99Tic  L'FROS 1ea1s Lells L8RS 6Ll 6TEIE OIS 9T BiLor 666k |2V
CLBLEL  S66El O'90FI R0 N A EQ1FI CC6EL SLOFT OFRIFI 08 O Lovl oCirt [UVIN
gLLL L'GBL £R6L L'CT8 L608 £'808 ["T8L OFoL 8708 1Y 0't:08 €808  |dNN
S TS S Y o S ] £'9E5E  O'PCEE $8sct 0065E  CaOPE §'6EEC LT L9458 FO09E (SOL
L1169 HT6LE 8088E CTI6E BI06t 3ot TOLL  O'FORE 6168¢ [ £Lset 9¥9eL |IANA
Porll €811 FOITE el 00T LBIZI 80SIL  TE8IT 8FICI L'y FeETl I'OFTl | 9Ad
AT A (RO - WA A 4 A S o E8FLF Lerek  CTSCE TLsEF £'eT 0978k LTISEF  |[NHA
LF68 87088 £8L8 6800 T ERE s £006 v'C68 &6'¢88 @< L0LS £9L8  |HAEL
0TEL8  0'96L8 L1988 70168 1F6L8R €78 9c088  0'6ORR E£CI6E atL 1’8988 LiFed [INOT
['ZE91 900691  TE9L] €991 £F69I 6'gael 87891  £0TLT o't8il L0zt OvrIsl OEp8L | DIT
8L01 L601 11 F8ll P11 LTI 6" 60T 1l Tl 1'e Il SFil VUA
CLsTE COFSk OLIFE 0'getk  TETLY Loty LO0LF  SERty T'19%F [ 88t TIEsk |did
e 55 T -
JOJ BlUp  asuq)
$661 0661 €80l £66l1 0661 5861 5601 0661 £861 oM 08Ny 0861 SUMBaY
vopendod pomalord padsnao) uanendod peioanod suniemdod pxasload (po0) 0861 171 wo sk uonegndag 308y

panuuoy) ¢1°5 AqRL,




CONTENTS

[tl

L6l 0ng 0z 8 318 TEg $6L 86L 818 - ToR (F98 YN
TLy Tay 0'0F cor Tiv [t Ty ['9v 0'9% 00 Liv L'LF N1
oLl 09ll I'$81 87581 FaLl 0°egl 6691 1WA t181 LT ["L61 Fral T
0¢eT L'SET Y6kt £EEC DEET Nl 9'8CC gt 09+T ¥ 99T E9T  1VH
1] Vil 'FlT g'tic oonc 661 RROL 601¢ 980c £80C §s LT LIET  SAMm
0'15T AN 6'55C 86CC 0CEL 36FC N ol QIpT T0sT L' EELT ¥L6T  S00
['¢9l 8E9] 091 ['sF1 1'8F1 ['6¢1 6’191 Q791 £'6cl - Lol 1991 "4
S10E £2ne T H6T 6'68Z FERT L1162 TTHL reae 06T o 6Sig 990 LAV
L'6Lt 0'I6E 966t 0'LOF 0'Let 9°66¢ £08E 9’16t <00 o0 Lid C81y INvavug
P1-0 828y
0861 J234
Ioleep  aseq)
5661 0661 €861 £aal 0661 £861 5661 0661 S861 VU O1BY 086l SUDIFOY
uoneindod pajalord paosie) uonndod pawvaro) suohieindod paraload (000) 0861 1°1 ve st uonendoyg sady

Panunuon £1°g Aqel.




CONTENTS

[4

0F9l
TOYE
¥LIT
9T
Pell
0181
L6l
['T6t
6T8C
[ArARY
L6eC
['18%
£18C
888

Lree
66l
['3&T1
PEOF
o8LS
86T
09T
0°0L8
SLEL
L'88

0 ¥0F
00£T
CE8T
TIFL
6161
£88¢

c661

vonendod pajosiord papaiin)

0661

1°6€T
[ 3%
9 £0T
L9TT
LL91
L0691
G181
I'P1S
£97
320
RS
£F¥Ls
$eie
I'6L

o0lg
G081
deal
6'o6)
6'LOS
€00l
FTIF
8'08¢
SThL
g'te

['CBE
1ZEC
6THT
0 o¥e
Sa6l
0'z6t

€86l

Foot CEel 1A 491 £9¢1 Teel 1'0 ciRl LRl [ VVS
9'%6¢ BLGT 009c T09¢ £9¢T (ALY 0o 0'r0E 0F0e | MDS
1'0ET 0's0€ 6'T0C LT 5°€0T 9gaL 0 AT 6'LET  [Wd4N
1'69T L'VEE FLTE 7oL 9L 6°9tZ [l 2897 F'8IT  [HAN
L1181 L'€91 ['LoT LT ¥ A 1o 9’061 Lepl  [AJO
F'Z8l 0¢ol 9'861 ['181 £691 8691 1o £'e6l #8617  |4dO
6'Lo1 (A7 1"€81 9761 Foll €181 1'o- zele 1'81T | VAN
9'809 (%3 S$6lE 8'06¥ T 8els 0 8809 809 [vHO
STTE 60T CEoT 6'C8% 0Loe 8¢92 00 [AARY LZie [Nl
£Lse e £T0E TTIE §L6T 870t o0 P'eot F59L  |94d
L'TTk §'89¢ 0ysE FoSE §'oF< £95¢ I'o- 9rck Crer | dVA
YFFY ToLs £8ss 1'18¢ 9'Zos ehLs 00 1699 1’699 [11IS
BalE L'8LT 0FiT Al 9'0LT L'ELT ro- T'9CL 1'9¢¢ |dHY
6'F8 oL F8L L'88 808 06l 1o- L'r6 aFh Il
6'8¥E 811¢ 8'60¢ £'FCL o01L 901 00 0'sse 055 [90A
£e g9L1 C'I81 0’081 0zel L0l 1’0 6Tt oege sy
Ll 8181 A TY5I 128l 6Ll 1D 6Ll YeLl  [dID
SOFS gror 968k SEoF gELy OLeF 1o B06% 6’065  |dvd
¥Lig £gss N 28 TN L1888 6°L9% 00 9'cR9 9289 (NYV
3 44% 1067 1'S8C £'86C £78¢ £06C 00 0ese Oteg  |Ldd
88tF Zor CROF 6'ST N iy 1o~ 8'F6F Leer  [NNA
0499 8'88% 9ILS 1oLs LAY 608% 10 6'€0L 0roL |10
1's18 08cL BLIL ¢LE R ITA £Trl [y BE06 oens  |sd
L6 £L8 6’88 888 6'L8 6’6 For 6911 g1 |1AYd
80Tr TLOE B'Z3¢ 0 F0r §Tit [€8¢ a0 BlLP glLF  [STM
LTeT £eET £LET 1aeg I'81C [ArAY4 10 tes6e SO (NI
rale G'aLL 1'68C ¥ {8C TLLT 0e6l [0 £rot FERC [NV
LLET 6tc 0'¢ee 31rT LCET 00T 00 T £l6c (S
PLCE 9'00% §16l 6101 L6l Soal 00 EFFT €Fr  |INVH
LTIk 0Lt LL0E F'38¢ ClLE 68 1’0 I'ier TisF  (HHS
0861 EEN
wiemp  aseq)
caal 0661 $801 £661 066 [ £861 AUAYJI] 01N 0861 suordoy

vone|ndod paaue)

suopemndod pamalond  (000) 08617171 U0 s zcms_jﬁ._om

saly

panunuo) €1's 2198,




CONTENTS

T

¢l

806l FL8l £'661 0sal R8I
9RIv ¥ 80t I'sey g0Tk 190F
oL 8’89 6'TL 8'L9 6’59
L18¢ O'LLS TF09 L'el9 1'18%
9°coL ['L6€ EELr 1'8ck Y66t
CTLI 9Ll [are: 3! $'661 ¥B81
L'y8 ¢18 ['38 1'+8 £cy
S Ll 6'ZEl L1l 811
0red] 9°TOI 8601 L6 Lo
TL9L SILE 9Tet 1'6LT glce
a¥Ict  TE6l11 00IET 8086 gee
Feve Fo7s 0Ces 80y t8ct
T6el 6Ll [l RN £eTl
TO00F 3966 69101 L'89 698
81g F'e9 59 RS B8
SBIC £'eTL ¢ ore 0861 LPIL
CO081 O'FOFT FOLKL Eo811  6LLTI
vLER LLL8 6’586 5L L'CER
611 B'LZT 6'0FC 9161 aTit
Fril F1E8 Pl #5801 call
30tk &Ly 1% clir POt
Firr I"68% L16E eacr §'FLip
661 L9l ¥'sol el €051
60L9 0°c0L Frig LTHT 659
6951 TLed RTLE 6'Lhl 8P
3E8C1 869l OL6E) GOLLL FSOEI
OELl FT6l P o oLl 9881
N £91 el 6l 861
TE9s ¥Ee §9CL CLIE <185
S0l 0661 $861 £641 0661

vonendod payzaload pananon

ey 2l
L A A=)
[ o O
-

6'08¢
£9911
1'aLs
L'BEL
86
55O
LTFE
¥ickl
TER6
9HEC
[eet
tEng
YT
6’681
0'Lo8
gaLl
1"98%]
3
L8l
Vil

<361

vanemded papoaiion

6061 $Lgl T E 10 6CET 0T Wi
§81F  080F  CSib rall TChY te6r  HEN
0L 689 0ee 10 08 708 (117
LI8S  6LLS 09 00 gL50 8L59 0QHZ
LE6E  TieL piTh 10 $ILy 91t |OHN
LELT gLl 'zl 0 7ot FZoz  [MIN
o'y L8 0'88 10- €001 TO0L (3dd
£LET CLTl LZEI Ay 99| FoFT (1dd
eal 9'Z0L 8601 00 ¥ITI yI1Tl  |0dD
¥I9¢ 669 0L8% 9G- ST O6l¥F  [UVS
01Tl 9Fell FIITI Pl £L8Z1 LgsTL |DIS
IEE $CIE FTIC 90~ 78ps DLES  |TYD
£or! TOFI Crbl 'l 1661 7S |svd
L0001 Tles b LI0] $g- CCLOl 9901 |ONd
800 Y, 759 o1 07L 0L TOM
61T T ST 0t 69T ¥Ioc  |(¥av
§ToFl  SLbPD OPSEI CHl- 0SSt SRISL [V
1968 +988  9b66 L8 9LTIl E9Eil |7Vl
TH0T  YITE 8P I'e- DL $SLT | HVIN
TTUL Thil 6ECI 9]- 07151 vebl | GIN
TIEE 9Nk 9'9se 9 1’659 SHECY | 80L
LOCk ek 098¢ L6 0CIL €L0L | INA
Tt 0°LC1 68t A 1'67T veze  |9Ad
p'809 I't0. G118 ¢z 96 L6856 |NAA
67061 TLET §7L 0’0 0700z 000z AWML
Q06T 90L€1  FH09I 80 G8881  LS6R1 |WOT
5L LUF6I 8P €T 6 +0E TLE |01
L5l L9l Z6l 0 07T 7T VAA
0SLS THDD TREL 811 L6538 §'1L8  |dId
0861 Ieah
lojwiep  aseq)
$661 0641 $861 aoudtar] o18ay 086! suotfay

suonendod paosfong (000} 085[ 171 uo sw uenendog

523y

PaNIIuG) €1°¢ B L




CONTENTS

8Ye 1'LFT L'SFT 65T ['es¢ ot o £0NsT 98t TLPT <l |8 £ e VN

9] 9'cEl FELl £orl 1'9E1 LEgl '8¢l 9reT el ol £l R n1d

CRGS 1'609 6019 8509 9’509 7909 Lges 009 £7909 G- LPio rolg  Hr1

GF8L CLRL (r88L OLOL §'89L eILL gCLL F8LL 6'8LL 16 876l L'€8L ¢ IVH

L399 Cia S'TLS 1'1LO 1'FL9 ['0L8 900 L0LE 09 LT §199 659 Sam

'8 L8118 colg 9LTs AL Ya 8gI8 sCI18 1°0CE 0cs Fl 9308 0018 800

Lok 1'88F ¥ o8t O'ror I8 Sk 6'LoF CLer et A L'09p BLOF I'ng

["1L6 6086 0606 9166 R066 F 986 L5996 '0L0 036 b - toga FELE LNV

CTRLl 1'8581 OFLE o'88L | GETAN! §'09¢] roger  ®ekEl LI9L0 Cer- 1'18¢1 $'89¢1 | LNvdVYH

65-51 593y
B %6l JUaA
opeEp  28eq)

CO6] Q661 c8al £oal Y sRal 661 Da6l €861 UMY O188Y 0861 SuOIRYY

suonrndod paysaload (00 0RA1T'1 U0 su uenendod sady

wonendod pajpafoud paaasion

uanerndad payzanon

penunuo’ ¢1°¢ YL ],




CONTENTS

o 1899 £'689 C5Lh ['Z8Y 8'589 S £'899 L6829 0

£'789 L7789 Ty
FELo T6F6 Fice 190 %866 6'F96 GEes Fors 156 o I'€28 CLTh M8
9O L CEcL L85 118 E'8LL CEQL 8orL JA N TEEL 0 £eeL ol AN
LTl6 Cirs 8196 TLF01 1001 SHLG AN SER6 0796 0 F'8¥6 98re UdIN
LL19 6709 FREG 89 '8¢ 0'8to LI EAFARY £8t0 1"0- LLED 9LE9 94O
P £7009 £T19 PO £'Z89 ¥LTO IR F OO0 Al L1 ] Ch6s 9Fes | ddO
L9 (<o AN A 604 £599 £0EY LG Y L'1Z9 1] Q'Lse 0°L6S VAN
FO9ET $FEEl P LLLE 60L5T  T'vPbT CErL CO0cT OFLET CLLED 10 THheL ErreT | VHO
996 ["'6l6 £'TLG 70301 £ 1T01 0ils £'99n TBLE PELG 10 ELTA FLTH g0l
16911 ['86I1  6°€0TI 69671 9'8¢T FElt] 06811 08611 §¢0TI 1°0- ['9cll 09811 |
OCLOPl LISl TLpsi L'E89T €119l 60LEI OLOrT PLIST TLpsT 00 GLIS] HLICT UV
9allc YLLIT  §ELET LOFFe  1LPET SRFTL §6L1T  BLLIT 0ESIC 20 oeRic $eR1C |NIS
96800  £6TI1 LCCIT 09CZl  £6LI1 Lo 6801 THIIL Oes)] 10 GPCEI FEEID | dH
b E8¢T 1062 6T 1'€0¢€ YT 6162 '8¢ 1’062 Y4 oo 758¢ T58C 4L
8L08 $Tes CHFg L'L68 TEe8 6'6t8 8L08 CIER Caks 00 £'0€8 £ney g0
L8369 £qlL 08zZL FRLL g5eL L8ZL L TRIL 6'LEL 1'0- 9clL EElL S¥Md
68 6 L0Y 8919 L6589 A 6'L19 Tres 6 L0% 9'019 0o 1't0¢ 1'#09 41D
60T FL9lT Ctide 0oste v 0%ZC 82T 60T 989l SEll 0 66812 1’061z |¥vd
§LOTT  §06TT £8FET £Lece OoreT Fe6el LL0TC F06TE T8PLT 'y tH0te EP0ET [NYY
b E60I1 £eLl CSETl BOITT LSt LETIL CLe01 STl ['sEl1 i 8'L60OT 9L601 | Ldd
FTESL ToesS] §TELST Eresl  §oS5%l §'99¢] FTiCl  T6SET  Q'EL8] oo ovIsT OF1ST N
Lot 9LIST  L1L8T U'FC9T 8'98LE F'8Lise DeTtt  ELISE  FILST Iy T9IsT  6'%18C |10
£680C  TILTE Swges ["L0LL € 0TE€ 316t FE80E 60ETE T9fLEC g0 B TAY ERYTANN R
0 LOY gt 6 1LY F ok oLy §Eer "Lov (o ey o 66T ity | Waa
Ssbel FI9¢T §TIFEL 9Oskl PI8LI LBEET OCrET  FIOCl §IFC oD L1921 L1911 | SOM
Z'F68 ¥rle cria (R86 £1Es TFLH CrH8 SF16 trl6 1’0 £0Lg t 9L N1
THITY  TESTl ROSTI TrECL 006TI rahidl 11T 1'SSTi 8°08¢T1 [0 0Leel 69571 |NWVH
$L96 0666 §'R101 kil 1'a101 Falnl 1"L96 L8066 <8I0l £ 1001 50001 [S¥il
L'ith gLla 19101 LT01L 8'FPO1 0L L6 LLLG 091u1 1’0~ 9 1Z0! S1E07 fIWVH
0091 LIF9L 99FGI F'SILT #6991 1°T891 070091 SUPOL FOFOI o T ERsl ’£8s1 |HHS
i ’ 0861 1228 -
Iojep  aseq)
14411 0661 861 S661 066l g861 SH61 HG6IT $861 S0UBBL] oI5y 084l SUOIBaY
uoneindod pajosford payavion vonemdod pajpanon suongndod paoalong  (000) 08617171 Uo st ucnendoy sefy

panuuuoT) £1°G AlqeL,




CONTENTS

9¢1

L'9CL I'eel 90CL
2orrl  &'0rkl  'CRLL
&6¥CT I'ee £ZIT
TLLoT  §F10T UA961
CEIST 0918l O68Fl
Z8I9 0ere L'T6s
THit ['LLe 6’597
L6t £'E8E el
S ['Zot Fake
@801 IR0l T'Ea6
TIZE  CITIE  0'966C
grLEl ElLEl T'HLTI
a0or £TOE FaLe
CLERT  8'BTLST  TL6LT
o6l £'aa1 9ol
el [ BY¥2 ["EEL
TBbLE 179658 SOIKE
L981¢ 'z o'LLLE
FOC8 0t18 L'ECS
o'LSY gLy 0'£8F
COLOL  ¥'LadT  TSTIT
g8tz £ertt [106ET
6'90L eLTL oTeL
EPSLT  €9LLT TERLE
0ges RIS Fors
RLLES L7eBLE 69998
g9L6 I'FEOL 99901
oA 869 £'0L
SPP9T F9LLT F8ELT
£oal 0661 c6l

L9TL £recL $rd §9CL CLEL L'aTL Rt '68a {"689 IT
FosFi COsHl 1'$8¢1 105k [k adl 1'98¢€1 Y] <862l d8671 [HUdN
it €Ll LT ['C€ZC ot e 0 LTHT GTOT a1z
TNl L'ES0T Tr8al VEZOT  LFT0T CL96]1 Y SH68l L6681 {OHZ
L8651 ORFS el £LIcH 0arst 06871 RS Frirl PRl |OHN
S689 €99 o' 109 £ee 1'809 BLRS 6'F- 8°8¢¢ 6'{8s aLn
L8 FLLT LS9 CHLL TLLT 099¢T I'¢ 3isT L1ET HAd
8L 51LE 1'09¢ O°ThE 1) £ioe [a- FLEE §LEE a3
CHEL 9°95¢ O1ee §e9¢ sy c'art ['¢ TSEE £eLy () [$
0°LL01 91p01 C'084 0101l TLO0[ 9CIel FOT T30 0'6¥6 Uvs
§5608  0866T FErac 0968 0%0ZE S6L0E <El {79RT SSher |DIS
g6stl 9zezl eedl 0'86¢L1 L'PSEl ¢Lotl el 1"00¢21 £ Lil T¥D
1'69¢ POLE 6'09% [ F0f £Cay 9 ¢8e 't cioL 5PoL sVd
9557 BOLPL CLLET 6'LA9T TABST ULSET 09 LLPTT 1808 | DNd
Y| el Cral £Z70T 0L 2102 09 661 6861 "TOIN
§99L 8L FLEL 6 L5l 8L5L £eCL T 6'FLL ELFL Hay
£ 88ce COLFE 3geee TERLE 809 TSFPE LT I'Z61E §9TLE |NVD
80¢eE FLOLE S00TL gOFCE ECLZE O9CTE (S 6960¢ OIs(E |ZV7]
L'TLE 67908 CTOR 80E8 +'8r8 1’868 ¥ 093 ¥ o8 MY
¥ 1rov 6'88p L 0ar 109% ObLy TERF T {Fob 508k NN
Otvo1z  0°¢LIT L7E0TT T OPOT I'eDIT  68EIT L'El 921 BellT |SOL
S'TCFE 9EEFT LTLTFE LUESTT  LARET  §80ET S PPt TO0¥FC | TINA
9orL COSL 0 FtL 1 L0L RLLL ['ges £ GErL FErL DAL
c+e8T  PIT8T SobLT CCLLT  TL6LT TPSLT 1T I'659¢C FOR9T |NIA
Fsis 9 zas ["§ry T89¢% L99¢ ¥ pig oy ¢res §EL8 ddl
LRTAS g e0ss 695 0N6sc  &51LE 16205 e §'655¢ OZice |WOT
C'9h6 Ay 99901 ¥ o0 0501 8801 91 1'z2601 £'8011 |O11
5L REL 2L 769 Sl oL L ¥ 0L ['CL YA
gLe9d TEFLT Pesie SLE9T Fovlc  FILLD 0°¢l FReLT PLALT |HTd
94t 1834
Io} BIEp  3584])
ch6l Ooat 301 a6l 661 5801 aduIRyI] 0150y (86l suoidey

uoneaded palzasio)

.EE..E_:QOQ pawaloid (000 0861 1 [ 1o se uonvndog

sathy

panunuery ¢1°¢ S[9RL,




CONTENTS

L

I

981 ¥6L PLL 16 <oy 6L 08 T8 0'6L o1 T'bL LS. |WVYN
e FEt e 708 oLy (e bt [l GEr g0 Ay Ty nia
(L7907 080T 70T £ETT 1'EiZ 10T £LoT 9'80¢ 60T 90 ool 6l anr
P9z 9997 1"19¢ L'ERT TOLT L9992 0992 e L29¢ op Te¥e ['ree I¥H
1'PZC 6CIZ ¢C C0CT 6°%¢cc LH0E 8'TET 9'TeT TIIT L3 TS 7861 STM
1'6LT §'s9Z SLET 67 CEL 8197 86LT SOLT 9t LF £'8FC 6'TcT S00
['FZ1 Farl 096 el el 0Lé 6LT] Tr1l $60 ®e B'CE 998 11d
TRLE 1'¢l¢ TLeT CLre TEEL ¥ et ['oge (IEYA9 NN 0L HLLT 8CRT |INV
['8LF 9'LOP 1'8tF S'L8F oLy LSy 8'88%F UBLY L9 L0l 0'zek Lest  |INvVIvVdd
(% sa8y
0861 IBAA
iopeep  aseq)
chal 0661 2861 S661 0661 £8a6l Lh0l Ubb| L3861 ERIECICTH 1g IEVIT Y 0861 U013
uorended pajasfosd pajpaiiog uoeindad pmasna) supuendod pajesiot] (000 0861°1°1 Uo se uwonendo 55y

PONUIUOY) £°S 3[qRL



CONTENTS

8

8'8CC il L1IE 8 TFC L Yara 8TIE 8'8¢C | W L1 o0 cgel S'gel |VVS
doce LR R 0'80¢ gore sIee 091E §aE gEiL U'60¢ | €962 £96C MOS8
L'LFT N £0LT 0°99¢ L'0OCE I"€ee FLYC ¥ IFC [ ['o- SLIT FLIT Y40
8LTE 1'oze So1¢ 6'SPE G'6ZE 0'tlg gLt Toeg £0le an 6'L6Z G'L6T | A4
01eT £LTT I'2ET 6°EFT geee 6'+TT 0'TeT t'iee | Q0 €ele el | 440
£enl 9681 CI8I £TIT £'861 Sl £56] 9681 SI8I1 0o PaLl PEL 340
Ay o361 LTl [l 14 6'Cit FLel £70T L'861 £zol ['o 6'¢81 0r8l VN
2ZBL RTEL £0EL I'RLL 0Tk 6T L'T8L LTsL (41148 [0 1'LL9 0ULi9  |VHO
90L 0'68C ["ELE YA L'L6C 1'9LE o0y ['06T LT 0 L'98T 69T AL
9'¢at LeLe 9'TeE 9Cir 13 0'65¢ Cint P RNAN ASS [Kta g1geg Lee |1dd
LotS T'0ab $Sor TLES 6'eds it RIS 06k P eop 1'o- guer LR [UVH
CFbL L'en9 9059 PeYL L'To9 8959 CFRL 9°¢89 €059 1'0- 6909 §o0e  NISs
T06E $oLE RLSE avir L'33¢ S66L [706E FaLL LLsE I'o- 91Fy £Ire HI
020t L0601 1'96 ETIl L7001 186 6101 a0 09 'y 806 L06 BiNS
200t 9LaT T'L8T YA yzle EEBL 6'00¢ L'Let €L8T 10 6 LT el dod
¥89C £89¢ 1"Z9¢ ['+8C ['SLT L'S9T 89T £89C 1’292 a0 6'0sT 60sT SV
L80L 010¢ £el §RIT £r0T Fiol Le0e 0107 £Tol 00 LTI LTRI 31D
LerL 051L 089 9 IPL oL ['8.9 12k 6¢clL 080 Y] o'1+9 P9 |dvd
L6008 I'I8L 6901 oocs L'08L SEEL 6608 £I8L [ AN 0 0869 869 |NYV
€96t '8¢ [AARS B3P oy §LLe $96¢ ['58¢ L 00 565t Fost  113d
0Z6w 099t 68Tk oris B9LK ek a'cor 0'99% 6'8T¥ oo CLet TLET NN
#EIR gLl LTk 18 SL8L L'HTL CeIR LELL I'LTL ['o- ¢TeY FT8S  [10M
SEAT OLIIT  §'8501 g1arr T'e011 ¢'8t01 £ L9111 T88D0 Sy 00101 L6000 |SNa
09¢] L9%1 | ¥est 951 c'esl 951 §'961 accl 1o | gl W
FEliy £068 9'8L LTEF oty L768% Fly £'H6E 9T8E 00 F99t FO9t | SHM
9LOT [ X4 L9%t 96TC 9'01¢ 962 9i6Z [T L'98L 0 8LLT BLLE  |NIYT
o 58Sk ['Str oLy ST A C19v gesr 1'stp 70 ZELl CEEy  NVTI
9oL g6cs 'St 09LL 1'99¢ L1gY A 865t 'Lt oo §oFe core Syd
£0LE 8'T8E 298¢ YLt 803t 6'LLE 9L 8¢8t 98¢ 0o TL8E TL8E WVH
loces N YAS £LES L8098 [ 1'8ex B'res 2azs Fies 10 §RIC 6'81%  jHHS
- — 086l Teak
o elep  aseq)
Sabi 0661 $86l shnl 0661 $86[ Y661 0661 5861 auaTIg 0I5y 0861 SUOrsaY
uonemdod papoelord pajaanon uenendod pajpatie) suoreinded paoaload (o0} 0861 | | o se uonemded 533V |

PRIUUO) ¢ 1°6 219 ],



CONTENTS

L¥0T
P
9L

LFE9
L'CoF
€491
P'e8

£0rT
€801

0’06t
L's98
L'S6E
0'LEE
F804L
aeL
8'p8¢
0ceo
Folll
(A4
550t
€06
01001
£68c
68
8'sL1
FOLBI
6C8F
FT
6Pl

$661

0881
8'LTE
LEL

0§09
Focy
(4.1
LBL

9'LO1
17901

6'89¢C
P L06
1"L9¢
LTl
3'0c9
BTl
L'69C
F'1E8
3Lzo1
91ee
£96l
0°9L8
196
C'88C
i'sr8
1'L91
STl
1'eLy
FEL
S'166

0661

L6591 L'80C L'6RI 1'0L]
8'tet TCLE TEEE §¢6L
860 el RTL voL
£1Lg 0'zo9 (LR r99s
YL OLEP gLer eIt
A SFLI LF31 erl
A 0'63 £18 gL
0'FU] Fell 0'60T1 6'€01
genl sal O'FOL L7201
6'LFT (i £SLT LA
6'Cy8 9001 €216 I"gr8
0'OtrE oy Lot rLee
9601 1<t TLIT L5801
6’685 'TeL (RSt z6RE
£'89 s 68 €69
8'8FC 1"¢0g Oile 2'6¥C
lLL 0ii6 TLES 7 8%
6826 eatl  9¢io 6798
PO o'5LE QEPE TL0%
0181 6’7t £ r0C I'E81
L'6E8 3056 9’068 L'1ES
0668 LELol  9'¢en 9306
128t I'Te £662 83T
P08L (AR LPEY g6l
1'¢6l 9681 QTLl 9L
TLLE] Peral  LOtLI 0 1og]
1'ssF TLor 9ELy sk
gL LE CFT L'ee
0eeo €801 8’366 Ll
€801 £ool 0661 §8el

uogemdod paizafosd parsaio)

uanendod paaiien

9v0T
preotc
L

PELo
geoF
Lol
'e8

FOort
801

9'eot
L'686
[0y
T gl
TLLL
0
AT
¥ 0rs
6'280]
o'Pse
T60%
9LlG
¥el1ol
66T
0’668
TLLl
eZal
"C8F
WeT
OrEgol

caol

6'L81 96l
8LTL 8'lot
014 L6y
0009 THLS
S0k LAY
T8t Oirl
8'8L 6EL
Linl 0eal
2901 £€0l1
S¥LT £eeT
vLlb 6598
YRS 434
Lol 6301
9°699 L'80G
Y [
TLLE £95CT
8698 0oL
£'160 068
gLt 1'11e
'0ag L'P81
9’068 CFRR
6'tLio Fole6
F'86T 0'zeT
6’168 L8
S8R9I §951
ULlil 81891
£Cir tLEr
9'¢T 0Te

aeonl 1ish

0661 £801

10 Lkl it WI'l
00 LL8T LLST YN
o (il F'<9 U'1z
Io- ATAN ['9gs HZ
1'a 6 16¢ 0Z6¢ O1R1\N
00 el e ULN
10 9'09 L899 J4d
1'a 366 0ao (KK
1'e 0'is "L D
a¢ FLieT OEET AVS
0ot EPLL CroL D08
5 Fons FLIL VD
£T ¥¢6 ["86 Svd
981 FETY CTrs DAd
&0 L9 £¥0 CTON
) ST pogg gy
'8l [ ' +6L CTIL NVD
50¢E- L L4 YA
L'y o0z LSie AVIA
Lt L3S FEo( gWN
vl SIsL 1709L SOL
Fll L7C0% PR TN
66 ¥ 192 £1LT DAd
8¢ LFOL CLEL NaA
1 tatl S0FI( HY.L
¥ talvl OFLFl INOT
ra 0Ly TOTY D'l
0 00T [ V(A
g2l 6'CL8 £'Ces qld
0R6[ Iesh
Iofeep  a5eq)
ool o1fay 0861 suoifay
suonemdod pagoafoag (0pY) 0861 7] uo se nonEndog sady

panunuo) ¢1°g 2[qel




CONTENTS

Tahle 5.14: Projected and correcied observed regional populations of selected countries for the 1990 basc
projection by age

Age Population as on 1.1.1990 in thousands Projected Corrected Observed
populations projected  populations
populations
Region 1990 population Regio data for Difference 1995 1995 1995
projection base 1990
year data o _
Apge 0-11
BRABANT 397.0 3970 0.0 398.1 398.1 407.0
ANT 283.4 2834 -0.0 285.7 2857 289.9
BLI 148.1 148.1 -0.0 143.0 144.0 i45.1
003 232, 2320 -0.0 229.9 229.9 229.8
WES 199.5 199.5 -0.0 198.2 168.3 200.0
HAI 2330 233.0 0.0 2304 234 2353
LIE 176.4 179.4 -0.0 179.9 179.9 183.8
BLU 47.1 472 -1 18.3 48.6 495
NAM §1.8 1.8 .0 82.2 822 843
iDF 21551 21556 -0.5 22703 22709 22281
CAR 286.9 2869 0.0 278.6 278.6 2753
BICH 407.7 407.7 -0.0 402.5 402.5 4073
HNO 3866 386.7 -0.1 3894 389.5 385.3
CEN 4713 471.6 -0.3 470.0 470.4 468.5
BXNO 2952 2952 0.0 289.6 2896 284.7
BOU 311.2 3113 -0.1 304.0 30411 2999
NPC 033.6 9333 0.3 9162 816.0 903.6
LOR 484.5 4845 0.0 4695 16935 467.5
ALS 3263 326.3 ¢.0 3358 3358 3385
FRC 231.3 2314 -0.1 2232 2233 22531
PDL 662.3 662.5 0.2 640.3 640.3 633.9
ERE 560.2 560.2 -0.0 5325 552.5 536.7
PCll 298.3 298.4 -1 2879 288.0 2839
AQU 301.6 501.7 -0.1 5055 505.3 497.4
MPY 416.8 416.9 -1 423.1 4233 421.8
L MO 114.0 114.0 0.0 109.4 1094 107.8
RHA 1103.9 1103.9 0.0 11272 1127.2 1128.0
AUV 2356 235.6 0.0 22572 2251 221.6
LNR 3R1.8 381.7 0.1 102.1 402.0 399.%
PAC 7854 785.5 -0.1 8223 822.5 821.5
COR 44.9 44.9 -0.0 46.1 46.1 16.7
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Tahle 5.14 Continued

CONTENTS

Age Population as on 1.1.1990 in thousands Projected Corrected Observed
populatiens  projected populations
populations
Region 1990 popuiation Regio data for Difference 19935 1095 1995
projection base 1590
year data
HAM 200.6 200.6 0.0 231.2 231.2 2274
BRS 228.0 229.0 0.0 2449 2449 2317
HAN 2799 279.9 -0.0 298.1 208.1 319.0
LUN 2256 2255 0.1 232.0 232.0 2627
WES 367.2 367.2 0.0 3844 3844 420.8
BRM 873 87.3 -0.0 97.3 97.3 Q3.7
Dus 738.0 738.0 0.0 7844 784.5 8151
KOL 588.7 588.8 -0.1 632.8 6329 664.0
MUN 401.2 A01.2 0.0 4183 A18.3 448.8
DET 2201 2901 (.0 305.6 305.6 3443
ARN 355.6 555.5 0.1 3749 574.8 617.6
DAR 494.8 494 8 -0.0 336.3 5363 316.5
GIE i51.8 {51.8 -0.0 157.9 158.0 1733
KAS 176.3 L76.8 0.0 186.7 1867 2023
KOB 2118 211.8 0.0 221.6 2216 2489
TRI 76.1 76.1 -0.0 79.6 79.7 849
RHE 278.7 2787 -0.0 297.7 2077 3199
STU 370.2 5702 -0.0 6206 620.7 644.6
KAR 368.8 368.8 -0.0 408.8 408.9 4227
FRE 311.0 311 0.1 3396 339.8 3573
TUB 2709 270.9 -0.0 2652 2952 3115
OBA 5352 535.2 0.0 608.5 608 4 6086
NBA 1792 179.2 0.0 186.6 186.5 1979
OPF 1635.6 165.6 -G3.0 172.3 172.6 1824
OFR 163.6 163.7 -0.1 172.2 1723 181.7
MFR 2347 2347 -0.0 2588 2508 266.1
UFR 2059 2059 0.0 2211 2211 23001
SCW 2638 2638 -0.0 284.0 284.1 208.6
SAA i53.5 153.5 -0.0 139.0 139.0 166.4
SAC 802.4 902.4 -1.0 874.4 8744 7408
IIESS i14.6 114.5 | 110.6 1105 948
HALL 196.1 196.1 0.0 192.6 192.6 149.8'
MAGD 246.6 246.6 0.0 245.0 2449 216.5°
AMT [16.5 Hod 6.1 103.2 97.1 99.8,
KMA 32553 3234 1.9 286.5 2845 29831
NMA 57.9 60.5 2.6 58.6 61.1 55.11
THE 147.7 [49.0 -1.3 127.4 128.8 13045 i
IPE 64.5 64.7 -0.2 549 552 587
10N 34.6 352 -0.6 293 299 332
DEL 150.7 150.% -0.2 133.6 133.8 134.6
SEL 104.8 110.3 -5.5 92.0 98.1 1056
PEL 107.5 110.0 -2.5 908 933 103.4
ATT G83.2 660.7 24.5 6438 6193 578.3
VA] 374 35.0 2.4 304 28.0 318
MNAI 562 54.0 22 471 44,9 509
KRI 114.9 1i4.9 0.0 100.2 100.2 1352
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Tahle 5.14 Continucd

Age Population as on 1.1.1990 in thousands Projected Corrceted Observead
populations  projected populations
populations
Region 1990 poputation Regin data for Difference 1995 1995 1985
projection base 1990
vear data
PlE 3863 581.2 5.1 3213 5162 3172
VDA 16.0 15.8 N2 15.0 14.8 14.9
LIG 1917 188.6 3.1 174.8 1717 170.4
LOM 13114 1505.4 6.0 1187.8 1181.8 1170.9
TRE 148.4 148.2 0.2 141.8 141.6 1439
VEN 661.1 639.2 1.9 601.3 5994 5927
VG 1516 150.5 1.3 1359 134.6 133.3
EMI 175.8 471.6 1.2 423.5 4213 426.3
TOs ] 463.9 462.4 1.5 4159 414.3 411.5
UMB!: 118.0 116.5 1.5 107.3 105.8 105.4
MAR- 211.9 2126 0.7 1915 192.2 191.6
LAZi 8387 835.7 3.0 781.6 778.6 7592
ABR 216.3 2147 1.8 2012 199.4 198.0
MOL 391 58.8 0.3 533 55.0 33.8
CAM i310.2 1277.9 323 12547 1222.4 1189.3
PG 871.1 8694 1.7 805.7 804.0 768.7
BAS 124.6 123.3 1.3 tie.s 151 110.6
CAL 462.9 4384 4.5 428 9 424 .4 405.8
SIC 1083.3 1053.8 29.5 1014.1 984.5 980.8
SAR 317.6 3215 -3.9 282.0 286.0 276.1
GRON 93.3 93.3 -0.0 96.4 96.4 93.2
FRIE 1184 118.5 -0.1 1173 117.4 117.8
DREN 32.4 823 0.1 826 82.5 84.1
OVER; 199.8 1998 0.0 2062 206.2 204.0
GELD: 337.6 337.6 0.0 3452 3452 349.5
FLEV, 54.1 54.1 -0.0 61.7 61.7 64.9
UTRE. 138.4 138.4 0.0 202.6 202.6 1695
N-HO: 399.6 399.6 -0.0 428.3 428.5 428.11
Z-HO, 381.1 3811 0.0 G13.5 613.5 6137,
ZEEL 65.9 63.9 0.0 66.0 66.0 67.8
N-BR 406.1 406.1 ¢.0 418.8 418.8 4208
LiMB 188.1 188.2 ~0.1 1924 192.5 195.0i
GAL 3074 5074 0.0 4138 413.8 4105 |
AST 1922 182.3 -0.1 1517 151.8 144.0
CAD 1015 1015 0.0 85.8 §3.8 80.8
PAV 386.9 3869 -0.0 3104 3104 289.0
NAV 95.4 8954 -0.0 799 79.9 784
RIO 47.4 47.4 0.0 vz 32 38.0
ARA 2044 204.2 -0.1 I71.5 171.6 167.6
MAD 991.2 8512 Q.0 834.6 834.6 Bl5.6
CYL 448.4 448.4 0.0 383.8 383.8 364.4
CMA 336.6 33635 0.1 3047 3046 3016
EXT 228.8 2288 0.0 2103 210.3 202
CAT 1115.9 1115.8 0.1 g12.1 912.0 531.8
VAL 784.1 784.1 0.0 668.9 668.9 669.7!
BAL 140.6 140.6 0.0 1248 124.8 1292
AND 1605.0 1605.1 -0 14587 1458.7 1435.5;
MUR 2425 242.5 0.0 220.8 220.8 2168
CAN 3431 343.1 6.0 303.1 303.1 302.6]
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Table 5.14 Continued

CONTENTS

Apge Population as on 1.1.199¢ in thousands Projected Corrected Observed
populations  projected populations
populations
Region 1990 population Regio data for Difference 1995 1995 1995°
projection base 1990 i
o year dala . A _
CLE 2246 224.5 0.1 228.8 2287 2352
CUM 86.8 86.9 -0.1 87.3 87.4 89.6
NTW 267.1 267.0 0.1 271.1 2709 2141
HUM 166.9 1668 0.1 1680 167.9 175.3
NYO 124.9 124.0 0.3 1326 132.3 131.0
SYO 2395 2393 02 2462 246.0 2499
WYO 408.3 408.6 0.2 420.9 420.7 426.5
NG 362.0 362.0 .0 53804 380.3 3776
I.EN 291.1 291.0 0.1 305.6 3035 304.7
LIN 104.8 1047 0.1 1101 11800 1102
EAN 3387.0 386.7 03 403.1 402.8 3v4.8:
BHE 296.0 2959 0.1 304.2 304.2 311.5
BBO 388.6 3884 0.2 402.8 H2.6 406.0
SES 412.6 4123 0.3 433.6 433.4 4447
ESS 286.2 286.2 0.0 285.0 2849 298.5
G1.O 1261.0 1260.2 0.8 1377.8 1377.1 15487
1w 313.5 313.3 0.0 3215 3214 3306
KEN 284.6 284.4 0.2 284.7 284.4 2993
AGW 3757 3754 0.3 3959 3956 398.1
CDE 260.9 260.6 0.3 2652 264.9 2744
DsO 1894 189.5 -0.1 203.1 203.1 202.6
HWwW 2150 2150 0.0 217.0 217.0 224.0%
55T 2732 2751 .1 2792 279.1 283.9
WMI 518.5 317.7 0.8 5335.1 3343 546.1
CHE 183.9 183.7 0.2 187.4 187.2 191.1
GMA 307.6 507.4 0.2 530.0 5298 530.7
LAN 267.5 2675 0.2 2727 272.4 2314
MER : 2821 281.9 0.2 279.8 2795 2874
CDG 6.1 2059 0. 2120 2118 2161
GMG 3405 340.4 0.1 3538 353.7 358.0
BOR . 335.5 3354 0.1 3604 360.5 346.3
DUM'’ 4693 469 2 0.3 479.4 479.2 468.7
NG| 357 357 0.0 52.7 32.7 55.9
GRA 958 95.6 0.2 91.7 97.6 101.8
NIR 385.5 395.2 9.7 397.2 406.9 391.6
Age 15-24
BRABANT 303.3 3033 0.0 276.8 276.7 284.7
ANT 2213 2218 -0t 197.3 167.4 198.9
BLI 1152 1151 0.1 104.6 104.6 106.3
Q08 191.3 191.2 0.1 173.4 1733 174.2
WES 150.5 159.5 0.0 t44.2 144.2 1437
[1AI 184.7 184.7 -0.0 172.3 172.3 171.2
I.TE 144.3 140.3 0.0 129.2 129.2 129.9
BLU 339 34.0 -0.1 327 328 3213
NAM 6l.4 614 0.0 58.7 58.7 58.2
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Table 5.14 Continued

Age Population as on 1.1.1990 in thousands Projected Corrected Observed
populations  projected populations
papulaticns
Region 1990 population Regio data for Diffcrence 1995 1593 1943
projection base 1990
vear data o
IDF 16325 1632.6 -1 14457 1445.8 1581.2
CAR 2143 2143 -0.0 199.3 199.4 195.6}
PIC 285.1 235.1 0.0 280.6 280.6 267.7
HNO 2711 2711 -0.1 2ol.4 2610.5 2531
CEN 350.4 3505 -0.1 343.8 3438 3281
BNO 2156 2158 0.0 209.9 2099 201.2
BOU, 2359 2360 -0.1 226.7 226.7 2171
NPC 650.1 649.9 0.2 623.5 6233 615.2
LOR 383.5 383.6 -0.1 3267 3297 3266
ALS 259.0 259.0 0.0 2274 2273 236.6
FRC 1727 1727 0.0 1622 622 158.6
PDL 480.1 480.1 -0.0 4832 483.3 461.8
BRE 4297 429.7 0.0 419.1 4192.1 404.2
PCH 2310 231.2 -02 2251 2252 2112
AQU 408.9 409.0 -0.1 390.2 390.2 382.2
MPY 336.2 356.3 -0.1 327.4 3275 3273
LMO: 063 06.3 -0.0 0.6 90.6 877
RIIA . 832.2 §32.2 0.0 7827 782.7 780.1
AUV 193.4 193.3 .1 181.2 181.1 174.7
LNR: 303.6 3G3.6 -0.0 2631 29312 2863
PAC 589.6 585.6 -0.0 566.6 3686.6 550.5
COR 32.0 32.0 0.0 31z 31.2 303
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Table 5.14 Continued

Age Population as on 1.1.1990 in thousands Projected Corrected Observed
populations  projected populations
populations
Region 1990 population  Regio data for Difference 1995 1995 19935
projection base 1990
yedr data
SHH 382.5 3825 0.0 288.8 288.7 303.8
HAM 214.9 215.0 -0.1 1622 162.3 1842
BRS 229.9 2299 -0.0 175.6 1756 190.3
HAN 2829 2830 -0.1 217.8 2179 2333
LUN 215.0 2130 -0.0 170.5 170.5 178.2
WES 3497 3497 -0.0 2738 2739 2929
BRM 93 8 938 0.0 71.6 71.6 74.9
DUS 6v3 4 695 4 -0.0 5294 529.5 5528
KO 5393 5594 -0.1 424.6 424.6 454.0
MUN 3755 3754 0.1 2874 2873 3092
DET 2714 271.3 0.1 2125 212.4 23438
ARN 519.7 3197 0.0 3937 393.7 4301
DAR 466.8 466.8 0.0 3734 3734 395.7
GIE 146.1 146.1 (L0 109.2 105.2 126.8
KAS 170.1 170.1 -0.0 136.7 136.7 145.9
KOB 189.1 189.1 0.0 150.2 150.2 161.6
TRI 70.1 70.1 -0.0 4.7 547 587
RHE 251.8 2519 -0.1 201.9 202.0 2151
S5Tu 5239 53259 -0.0 417.3 417.5 4512
KAR 3554 3554 0.0 271.6 2715 297.5
FRE: 290.5 290.5 0.0 2242 2242 242.1
TUB 2483 248 3 -0.0 194.9 194.9 210.5
OBA 513.4 515.4 -0.0 403.0 403.0 437.5
NBA 161.9 161.9 -0.0 131.0 121.0 139.7
QOPF 148.8 148.8 -0.0 1182 118.2 1255
OFR 151.4 1514 0.0 1193 119.3 127.2
MFR 2185 2185 0.0 171.8 171.7 184.4
UFR 181.7 181.7 0.0 145.1 145.1 132.1
SCW 2335 233.6 -1 188.8 188.8 2018
SAA 141.8 141.8 0.0 107.5 107.5 113.1]
SAC 6354 635.4 0.0 3674 3674 3334
DESS 83.3 1.3 0.0 N 711 67.0
HALL 1427 142.7 -0.0 124.2 1242 107.9
MAGD 177.7 | 77.7 0.0 153.4 1534 147.9
AMT 827 /0.2 2.5 832 30.7 717
KMA 279.5 273.9 5.6 2481 2425 2758
DMA 43.3 423 1.0 40.4 394 435
THE 581 100.4 2.3 191.1 103.4 107.4
iPE 47 8 43.4 2.4 45.0 42,6 54.0
ION 249 236 1.3 26.3 23.0 263
DEL 1167 107.7 30 i08.9 [05.9 114.5.
SFI. 76.9 79.0 -201 80.5 2.6 0921,
BEL 801 77.8 23 830 808 88.4 |
ATT 534.9 5328 -17.9 487.8 305.6 332.9
VAI 23.7 24.6 -0.9 268 27.6 22.7
NAL 371 384 -1.3 40.8 42.2 38.72
KRI 75.1 81.7 -6.6 31 897 855
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CONTENTS

Age Population 4s on 1.1.1%90 in thousands Projected Corrected Observed
populations  projecied populations
populations
Region 1990 population Regio data for Difference 1995 1995 1995
projecition base 1990
vear data
PIE 624.0 624.6 0.6 543.2 543.8 541.5
VDA 17.4 16.8 0.6 15.2 14.6 149
LIG 2352 2276 7.6 193.4 185.7 1841
LOM 1389.5 1388.4 1.1 1206.4 120353 1199.9
TRE 146.7 1457 1.0 1247 123.7 125.1
VEN 9.2 708.4 10.8 6157 604.9 613.1
FVG 176.7 1729 4.0 1497 1456 1481
EMI 554.5 541.8 12.7 4753 462.5 4727
TOS 509.5 495.9 13.6 443.7 430.1 4378
UMB 5.6 110.1 85 104.7 9.1 1031
MATR 206.3 201.2 51 186.3 181.2 185.6
LAY 844.0 2244 9.6 7443 724.7 7341
ABR: 199.0 190.0 9.0 180.3 171.3 176.6
MOL: 51.9 50.1 1.3 47.5 457 441
CAM 1055.6 363 19.3 989.6 9743 968.0
PUG 7323 7189.7 12.6 690.1 677.5 684.3
BAS 103.9 102.4 1.5 90.2 947 93.5
CAT. 3733 3619 1.4 343.7 332.3 3303
SIC 378.8 840.0 388 8057 766.8 8002
S5AR 301.9 283.0 89 2738 2649 2747
GRON 973 973 -0.4 74.2 712 863
FRIE 9.1 892 0.1 87.6 87.6 853
DREN 67.4 67.5 -0.1 63.6 63.7 56.7
OVER 174.4 174.3 0.1 151.1 151.0 15329
GELD 2953 2832 N 261.3 261.2 256.9
FLEV 30.2 302 0.0 379 379 33.7
UTRE In7.5 167.4 0.1 144.6 144.6 148.5
N-HO 362.6 3628 .1 304.6 3045 3140
Z-HO 408.2 498.1 G.1 425.7 425.6 441.5
ZEEL 54,1 . 541 0.0 491 491 47.1"
N-HR 358.2 358.2 0.0 347 314.6 306.7:
LiMB 166.5 166.5 0.0 141.7 141.7 137.3
GAL 440.1 440.1 -0.0 433.7 433.7 436.1
AST 170.8 170.8 -0.0 168.4 168.4 1651
CAB 83z 832 0.0 82.9 82,9 814
PAV ELERY 364 0 -1 3523 352.3 340.8
NAV 84.2 84.3 0.0 31.3 81.3 821
RIO 34.1 39.1 0.0 393 39.3 39.4
ARA 181.% 181.4 0.1 1727 1726 1727
MAD 336.4 836.4 0.0 830.3 8303 856.3
CY1. 411.5 411.6 -0.1 376.5 376.6 3783
CMA 282.0 282.0 .0 263.8 263.8 260.3
EXT 190.2 1903 -0.1 175.5 173.6 169.8
CAT 986.5 986.5 -0.0 984.6 984.6 D842
VAL 637.6 637.6 0.0 642.5 642.5 654.1
RAL. 108.7 108.8 -0.1 105.1 1052 113.9
AND 1269.9 12604 0.0 1235.9 12339 1260.2
MUR 186.4 186.4 -0.0 185.6 185.6 1917
CAN 290.9 2908 0.1 2777 277.6 284.3
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CONTENTS

Age Popuiation as on 1.1.1990 in thousands Projected Corrected Observed
populations projected populations
populations
Region 1990 population Regio data for Difference 1965 1995 19951
projection base 1990
vear data
CLE 168.1 167.9 0.2 148.0 147.8 149.2
CUM: 69.4 69.2 2 60.3 60.1 56.8
NTW: 206.5 206.1 04 178.9 1784 188.4
HUM 123.9 123.6 0.3 108.0 107.7 115.8
NYO 110.1 109.8 0.3 97.3 87.0 86.0
S5YO 193.6 1931 0.5 164.1 163.6 168.1
WYO 3122 b L6 267.6 267.0 283.8
DNO 2877 287.0 0.7 2554 2347 250.9
LEN 2241 2236 0.5 201.5 2010 206.0
LIN 853 852 0.1 783 782 70.6
EAN 306.1 3033 0.8 2742 2734 268.41
BHE 2225 222.1 g4 198.1 187.7 191.7
BBO: 3259 3252 4.7 274.1 273.4 2703
SES- 3273 326.5 1.8 3033 302.5 284.6
ESS 2172 216.8 0.4 184 4 184.G 196.0
GLO 10674 1065.1 23 8449 842.6 007.6
HIW 262.9 2022 07 2175 216.8 2207
KEN 2228 2223 03 188.8 188.5 191.1
AGW 3104 309.7 0.7 270.5 269.8 267.2
CDE 210.3 20%.8 0.5 1833 182.8 181.8
DSO 1535 153.6 0.3 146.5 146.2 134.7
HWW 169.3 168.9 0.4 1517 151.3 1422
SST 214.] 2137 0.4 185.6 185.3 185.4
WML 3973 396.1 1.2 332.4 331.2 3553
CHE 1398 1394 0.4 124.6 124.] 119.8
GMA 34981 357.2 0.9 3373 3364 341.0
LAN 197.4 167.0 0.4 174.4 174.0 180.6
MER 2126 2121 0.5 176.3 175.8 187.6
CDhG 162.6 162.3 0.3 148.7 148.4 138.1
GMG 260.8 26002 0.0 22946 2290 226.6
BOR 2931 2925 0.6 2571 2365 251.5
DM 3796 3788 18 3125.0 3241 3219
HIG 36.6 36.4 0.2 37.2 37.0 332
GRA 80.0 79.9 8.1 695 69.4 73.9
NIR 2342 2711 -16.9 2504 2672 2519
25.64 |
BRABANT 1197.0 1197.1 -0.1 1207.0 12071 1226.3
AN 437.9 837.8 L1 8§78.5 878.4 884.5
BLI 404.9 405.0 0.1 423.8 4239 428.2
00%s 7076 7078 0.2 7295 7297 7318
WELS 576.9 576.9 0.0 3644 594.5 593.6
1Al 5603 660.3 0.0 669 .4 669.4 666.1
LIE 5254 5253 0.1 3338 333.7 532.9
BLU 1153 1152 0.1 121.0 1209 1207
NAM 2159 2159 0.0 2231 2231 2241
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Table 5.14 Continued

CONTENTS

Age Population as on 1.1.1990 in thousands Projected Corrected Observed
populations projected populations
populations
Region 1990 population Regio data lor Difference 1995 1995 1995
projection basc 1990

year data - —

iDF 5713.6 37146 -1.0 5934.0 5953.0 3937.1
CAR 669.3 669.2 0.1 679.2 &79.1 686.3
PIC 897.4 897.5 -0.1 933.1 9332 9384
HXO 865.1 865.0 0.1 897.5 8974 901.6
CEN 1178.9 11792 -3 1226.6 12269 1230.8
BNO 6841 684.3 -0.2 698.5 698.6 705.1
BOU 797.9 797.9 0.0 807.2 R07.2 8184
NBC 19159 19156 0.3 1933.0 19327 19593
LOR 1175.4 11753 0.1 1176.1 11759 1194.7
ALS 814.6 844.3 0.1 8834 8833 896.8
FRC 3473 5472 0.1 539.0 558.9 567.4
PDL 1491.2 14913 ~0.1 1538.3 15384 1562.5
BRE 1378.9 1378.6 0.3 1408.7 1408.4 1428.0
PCH 792.0 792.1 -1 800.6 200.8 816.6
AQU 1412.1 1412.0 0.1 1467.8 1467.8 1470.8
MPY 1237.0 1237.0 0.0 12912 12912 1287.1;
LMO 363.7 363.6 0.1 3604 360.4 363.8.
RI1A 2722.6 27225 0.1 2876.1 2876.0 2883.0
AUV 672.0 672.0 0.0 674.1 674.1 678.8
INR 10573 1057.2 0.1 11235 11235 1124 8
PAC: 21737 21757 -0.0 2270.0 2270.0 22793
COR' 131.5 131.5 (.0 134 .4 134 .4 137.9
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CONTENTS

Age Population as on 1.1.1990 in thousands Projected Cormrected Observed
populations  prajected populations
populations
Region 1990 population Regio data for Ditference 1995 1995 1995
projection base 19920
year data
SHH 1417.8 1417.7 0.1 1528.8 1528.7 1548.8
HAM 3198 919.8 0.0 9852 G985.2 1003.7
BRS 883.5 883.4 0.1 939.0 938.9 944.3
HAN 1124.1 1124.1 -0.0 1188.0 1188.1 12154
LUN 798.5 798.3 0.0 841.2 §41.2 §50.7
WES 1146.0 1146.0 -0.0 1233.7 1233.8 1274.7
BRM 374.1 371.0 0.1 100.6 400.5 3913
BuUs 26342 29342 0.0 3029.1 3029.1 3061.6
KOL 2347 6 22475 0.1 23824 23823 2422.6
MIUMN 1324.3 1324.3 -0.0 1397.4 1397.4 14219
DET 990.3 990.3 .0 1047.7 0477 [1088.6
ARN 20435 20433 0.2 20781 20779 2153.1
DAR 20038 2003.9 -G.1 21366 2136.7 21712
GIE 334.1 5342 -0.1 363.4 363.5 586.4
KAS 6357 6358 -1 79.0 679.1 594.9
KOB 747.5 747.6 0.1 7793 7794 816.2
TRI 254.6 254.6 -0.0 267.5 267.5 2738
RHE 10334 10354 =04 10950 1095.0 11291
s5TC 2006.4 20064 0.0 21644 21643 21940
KAR 1390.5 1390.5 0.0 1505.5 1505.6 1523.0
FRE 1049.7 1049.6 0.1 1144 2 11441 11603
TUB 8516 3315 0.0 937.8 937.7 951.9
OBA 21189 2118.9 0.0 23337 23338 23258
NDA 361.5 561.5 0.0 600.0 600.0 6230
QPF 5342 534.1 0.1 563.] 563.1 581.9
OFR 5093 56%.4 -0.1 596.6 5496.7 &12.5
MFIR 868.7 8068.8 -0.1 932.8 932.9 949.3
UFR 604.9 605.0 -0.1 718.7 716.8 725.5
SCW 848.6 843.6 -0.0 9177 917.7 9445
SAA 604.6 604.6 0.0 G189 618.9 6257
SAC 2607.5 2607.5 0.0 26387 2638.7 25498
DESS 334.2 3342 0.0 3376 3375 3269
HALL 572.5 572.6 -0.1 5783 578.4 5178
MAGD 691.4 6914 -0.0 7113 Fi1.3 7143
AMT 303.0 2941 8.9 300.5 297.6 2987
KMA 924.7 8937 3t.0 9571 926.1 G51.5
DMA 1572 148.0 92 163.7 154.3 157.8
THE 386.9 3759 JRY] 376.2 3632 3852
IPC 170.0 166.3 3.7 164.6 lal.G 187.0
10N 954 G3.5 1.9 90.9 59.1 89.6
DEL 340.1 3378 25 3537 3514 364.6
SEL 298.8 2R0.7 i8.1 302.5 2844 340.0
FFEL. 2094 291.5 8.1 2892 281.0 3383
ATT 1834.8 1877.5 -42.7 1978.2 2020.9 1871.1
VAI 98.0 92.1 59 94.2 883 91.1
NAI 123.9 123.7 02 126.5 126.1 1374
KR1 255.1 255.6 0.5 262.0 262.5 2732
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Table 5.14 Cantinued

CONTENTS

Age Populalion as on 1.1.1990 in thousands Projected Corrected Observed
populations  projected populations
populations
Region 1990 population Regio data for Difference 1995 1995 1995
projection base 1980
year data
PIE 24151 23924 227 24332 24105 24377
VDA 64.7 639 0.8 68.4 67.5 6§.2
LIG 843.9 925.0 18.9 9452 926.4 9245
LOM 49564 49171 393 51497 51104 5131.9
TRE 467.4 1645 2.9 495.5 492.6 4975
VEN 2375.8 2362.6 132 24053 24823 24892
FVG 653.3 651.6 17 671.7 &70.0 6692
EMI 21674 21527 14.7 22119 21972 2205.6
TOS 1931.8 1916.7 21,1 1974.6 1633.5 1950.1
UMB 441.7 4342 7.5 451.9 A44.4 444 8
MAR 7668 758.2 8.6 786.2 7776 7783
LAZ 27993 2768.6 30.7 29437 2913.1 29012
ADBR 63548 637.4 17.4 683.6 668.2 665.8
MOL 170.0 165.9 4.1 1763 172.2 170.8
CAM 28298 2700.7 129.1 30291 2900.0 28947
PUG 1996.8 19555 413 21362 2094.9 2077.7
BAS 3093 3024 6.9 322.6 3158 311.2
CAL 1046.2 9952 31.0 1095.7 1044.7 1039.7
S1C 25528 24186 134.2 2653.0 2518.8 25652
SAR 8421 826.1 16.0 8093 8833 8854
GRON 283.9 283.8 0.1 302.6 302.3 298.1
FRIE 2990 299.0 0.0 3147 3147 3203
DREN 2312 2313 -0.1 2434 2436 2430
OVER 518.4 5183 0.1 558.2 558.1 535.3|
GELD 945.5 9451 0.1 1014.4 10142 1614.4:
FLLEV 109.4 109.3 0.1 134.9 134.8 14011
UTRE 53715 5374 0.1 591.0 590.9 5843
N-HO 1292.6 1292.4 0.2 1375.3 13751 1389.8
Z-HO 1700.0 16997 0.3 IRO88 1808.5 1812.8
LEEL 180.3 -180.3 -0.1 188.4 188.5 192.5
N-BR 1188.7 1188.6 0.1 1279.9 1279.8 1281.5
LIMB 6146 614.6 0.0 6405 6405 647.2
GAL 14216 1421.5 0.1 1466.5 1466.4 13976
AN 388.0 588.0 .0 5035.8 5938 5705
CAB 266.2 266.2 -0.0 273.8 273.8 2732
PAV 11294 11294 0.0 1178.3 1178.2 11474
NAV 266.3 266.5 0.0 2793 2793 277.6
RIOG 1341 1341 ~0.0 1373 1374 136.1 :
ARA 620.6 620.7 -0.1 630.6 630.7 612.4
MaD 24732 24733 -0.1 2621.1 26211 26658
CYIL. 3250 1325.0 -0.0 13569 1356.9 12843
CMA 3247 824.6 0.1 858.6 838,35 819.7
EXT 5444 3446 -0.2 567.6 367.8 3227
CAT 3078.8 30789 -0.1 3202.0 32021 3202.0
VAL 1873.3 18735 0.2 1979.6 19798 2000.5
BAL 334.3 334.4 -0.1 3442 344.3 373.5
AND 32469 3247.0 -0.1 35223 35224 3487.0
MUR 480.] 480.1 -0.0 5204 3204 5274
CAN 709.% 709.8 0.0 787.2 787.2 7951
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Tablc 5.14 Continued

Age Poputation as on 1.1.1990¢ in thousands Prajected Corrected Observed
poputations  projected popuiations
populations
Region 1990 popuiation Regio data for Diftference 1995 1995 1995
projection base 1940
year data
CLE 589.6 589.9 -0.3 610.2 610.5 606.2
CUM 252.8 253.1 -0.3 257.1 2574 257.2
NTW 728.1 728.7 -0.6 742.83 745.4 742.3
HUM 431.4 431.3 0.1 444.0 443.9 454.6
NYO 368.4 368.8 0.4 395.0 395.4 381.6
5YO 659.1 659.7 -0.6 632.2 682.7 677.8
WYO 1032.5 10333 -0.8 1071.5 1072.2 107594
DNO 996.6 967.2 -0.6 1053.7 10543 10427
LEN 744.6 7451 -0.5 798.3 799.3 785.1
LIN 301.1 3013 -0.2 321.5 3217 315.1
EAN 16152 1016.0 -0.8 1089.7 1050.5 1086.9
BHE 788.7 789.5 -0.8 §17.3 S18.D 831.8
BBO 1004.2 1045.0 -0.8 1088.1 1688.8 1095.5
SES 1203.1 [204.1 -1.0 12514 12524 1230.0
ESS 782.8 7833 -0.5 191.6 792.1 823.8
GLO 34374 3440.0 -2.6 3599.1 3601.7 3786.1
HIW 839.1 830.5 -0.4 §91.3 891.7 9073
KEN 767.7 768.5 -0.8 7169 NN 802.4
AGW 10248 10254 -0.6 10923 1092.9 11097
CDE 7339 734.4 -0.5 756.3 756.8 774.2
DSO 549.2 349.7 -0.6 5894 5809 5755
HWW 599.5 5998 -0.3 622.8 623.1 635.3:
SST F48.7 749.1 -0.4 T2 777.6 781.1"
WMI 13064 13039 0.3 1332.0 1331.5 13260.5
CHE: 4973 497.9 -0.6 514.9 3155 5184
GMA 1293.9 1265.0 -1.1 13549 1356.0 13221
LAN 6938.1 698.6 0.5 706.6 707.1 7254
MER 7214 721.9 -0.5 7214 721.9 7239
CDG 554.1 3543 0.2 381.4 3817 509.7
GMG 875.1 875.7 -0.6 Q082 9G3.8 908.0
BOR 9422 9428 0.6 1037.4 1038.0 993.9
DUM 1248.8 12498 -1.0 1302.6 1303.6 1278.0
e 141.6 141.6 -0.8 1447 i44.7 147.6
GRA 2575 2577 -0.2 27406 274.9 283.2
NIR 7395 7253 14.4 THL.3 76073 792.1
Age 65+
3RABANT. 3456 3437 {11 364.7 364.8 3652
ANT' 2344 2344 0.0 2544 25344 25357
BLI? 76.49 769 0.0 914 G1.4 o2
0Q0s 200.8 200.7 0.1 2123 2122 2137
WES 166.6 166.6 0.0 180.2 1802 183.9:
HAIT 200.0 200.0 0.0 2119 211.9 2i4.01
LIE 153.] 153.§ 0.0 164.7 1647 166.4!
BLL 34.5 34.5 0.0 373 37.3 376
L NAM 621 el 0.0 670 . 61l 68.0
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Table 5.14 Conlinued

| Age Population as on i.1.1990 in thousands Projected Corrected Observed
populations  projected populations
populations
Region 1990 population Regio data for Difference 1995 1993 1995
projection hase 1990
vear data

IDF il484 1148.6 -0.2 12722 1272.1 12313
CAR 177.7 178.1 -0.4 190.5 1908 1953
PIC 2192 2195 0.3 234,10 2394 241.9
HNG 2133 2136 -0.3 2331 2334 236.7
CEN 368.4 369.0 0.6 3939 394.5 4057
BNO 196.1 196.3 -0.2 216.6 216.8 2216
BOU 264.7 265.1 -0.4 2778 278.2 2883
NPC! 467.0 468.2 -1.2 511.2 3124 516.7
LORI 283.5 284.2 0.7 317.0 317.7 3229
ALS 1936 194.2 -0.6 2152 215.8 2178
FR(C 146.2 14G.5 -(L3 160.3 160.6 164.2
PDL 4237 4243 -0.6 466.5 467.1 481.8
BRE 4259 426.7 -0.8 466.6 4674 478.9
PCH 273.4 273.9 0.5 292.5 293.0 3055,
AQU 470.8 471.8 -1.0 506.8 507.8 515.8
MPY 418.8 418.7 -0.9 451.7 452.6 45811
L.MO 149.4 1497 -0.3 153.0 153.3 159.6
RHA 686.6 688.1 -1.5 767.2 768.7 763.0
ALV 2209 221.5 0.6 2344 235.0 240.4
LXR 368.7 369.7 -1.0 402.5 403.5 410.5
PAC 7022 TO3 9 -1.7 7643 766.0 TiT0
COR 41.2 41.2 -0.0 44.9 44.9 44.9
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Table 5.14 Continued

CONTENTS

Age Population as on 1.1.1990 i thousands Projected Correeted Observed
populations  projected populations
populations
Region 1990 population Regio data for Differcnce 1995 1995 1995
prejection base 1390
year data
SHH 4164 416.4 -0.0 424.7 424.7 431.5
HAM 290.8 2008 0.0 2911 291.0 2892
BRS 2718 271.9 -0.1 2831 2832 2854
HAN 3455 345.4 0.1 3563 356.1 361.5)
LUN- 230.4 2304 -0.0 239.8 2399 2486
WLS. 307.0 306.9 0.1 3288 3287 3357
BRM 118.5 118.6 -0.1 12002 120.2 195
USs 800.1 300.1 .0 857.2 837.2 854.5
KOL 567.5 567.4 0.1 617.4 617.3 619.1
MUN 336.8 3369 -0.1 3733 3733 372
DET 2979 208.0 -0.1 3141 3142 3222
ARN 566.5 566.7 -0.2 604.9 6051 6143
DAR 526.0 5259 0.1 562.1 562.0 554.3
GIE 1495 119.4 U.1 158.3 158.3 162.0
KAS 205.1 205.0 0.1 213.6 213.5 217.7
KOB 228.5 228.5 0.0 242.1 2421 2464
TRl 772 772 0.0 £33 832 84.9
RHE 280.8 280.7 0.1 303.0 3n2e 306.9
sTU 507.5 507.5 -0.0 550.6 550.6 349.8
KAR 369.4 369.3 0.1 3958 3957 400.4
FRE 283.6 283.6 -0.0 306.2 306.2 310.0
TUB 2192 2192 -0.0 238.0 238.0 239.6
OBA 553.8 533.8 0.0 592.9 5929 3856
NBA 1548 154.8 0.0 I65.9 1659 170.4
OPF 142.8 142 8 -0.0 1538 1538 157.0
OFR i71.3 171.3 0.1 180.2 18011 182.5
MFR 2442 2441 0.1 2363 2562 2394
UFR 182.4 182.3 (.1 196.7 196.7 199.8
S5CW 248.0 247.9 0.1 258.9 2589 265.2
SAA 165.0 165.0 -0.0 176.4 176.4 178.5
SAC 7333 754.3 1.0 740.9 7399 7577
DESS 36.5 85.6 -0.1 864 865 883
HALL 1467 1467 0.0 151.3 151.3 141.4
MAGD 172.6 172.6 0.0 174.1 174.1 183.5
AMT 704 72.0 -1.6 79.8 1.4 86.2
KMA 193.2 1933 -0 233.1 233.2 2394
DMA 355 377 -2.2 43.5 45.6 458
TIE 98.0 103.4 -5.4 L7 1161 119t
IPE 37.5 529 4.6 G1.9 373 62.4
1ION 388 31.8 4.0 0.2 362 38.1
T¥EL 1421 101.4 0.7 107.4 1067 1142
SEL 96.7 875 92 107.0 97.9 1051
PEL 117.0 108.¢ 8.0 121.2 1121 123.0
ATT 424.2 439.4 -15.2 3015 516.7 503.2
VAI 39.5 40.3 -0.8 387 395 41.4
NAI 38.2 330 4.6 427 3810 37.1
KR] 8.0 807 7.3 97.9 0.7 38.6
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Table 5.14 Continued

CONTENTS

Age Pupulation as on 1.1.1990 in thousands Projecied Cotrected Observed
populations  projected populations
populations
Region 1990 population Regio dala for Difference 1695 1993 1995
projection base 1990
year data
PIE 752.1 7268 53 794.2 788.9 80L.6
VDA 172 17.7 -0.35 19.6 20,1 204
LIG 3564 3533 3.1 376.4 3733 3798
LOM 1254.7 1228.5 262 14220 13958 1407.6
TRE 1242 125.1 -0.9 137.6 138.5 142.4
VEN 628.9 633.0 -6.1 706.2 7123 727.1
FVG 2213 2254 -4.1 2299 234.0 2405
EMI 723.9 732.8 -89 790.9 805.9 817.9
TOS G554 664.9 9.3 712.0 721.5 726.8
UMB 145.0 148.9 -3.9 162.6 166.5 169.3
MAR | 2457 251.0 -5.3 275.1 280.4 285.5
LAZ 688.7 686.8 1.9 799.5 7977 7987
ABR 196.1 201.1 -5.0 220.0 2250 227.3.
MOI. 54.4 556 -1.2 59.5 60.7 61.6)
CAM 6132 390.6 22.6 7092 686.7 693.6
PUG 469.1 469.7 -0.6 5364 537.0 5452
BAS 854 §2.8 2. 938 932 934
CAL 270.2 263.2 7.0 299.4 292 4 30072
SIC 657.8 653.7 2.1 7276 7254 736.6
SAR 196.0 197.7 -1.7 2196 221.2 223.5
GRON 79.5 79.5 0.0 80.4 B4 80.3
FRIE 826 82.7 -1 844 84.5 85.8
DREN a1 60.1 -0.0) 64.6 647 5.9
OVER 127.9 128.0 -G 137.1 137.2 137.6
GELD 226.0 2259 0.1 2429 2428 243.8
FLEV 17.9 17.9 -0.0 233 233 23.7
UTRE 122.3 1222 0.1 131.4 131.3 1312/
N-HO 321.2 321.2 0.0 335.3 3353 331.8
Z-110 441.0 410.9 0.1 139.5 439.4 457.0¢
ZFFL 357 55.7 -(1.0 571 271 58.5 |
N-BR 236.7 236.7 0.0 2672 267.2 2673
LiMB 1348 134.9 -0.1 150.0 1501 150.3
GAL 4374 A37.4 -0.0 4723 172.4 4839
AST 176.6 176.3 0.1 1974 1974 199.6
CAB 762 76.3 -0.1 85.0 85.1 885
PAV 248.3 248.4 -0.1 2957 2957 302.3
NAV 74.0 74 8 0.1 838 83.8 86.7
RIC 40.4 40.4 .40 44.7 44.7 46.6
ARA 207.8 2037 0.1 22906 2295 230.6
MAD 568.1 568.1 0.0 570.6 670.6 666.7
CYL 442.9 4429 -0.¢ 491.6 181.6 492.0
CMA 2698 2698 -0.0 297.2 297.2 3013
EXT 163.8 163.9 -G.1 179.1 179.1 176.3
CAT 823.7 8§23.7 -0.0 0358 935.8 950.0
VAL 4882 488.2 -0.0 513.6 543.6 573.9
BAL 98.0 98.0 0.0 1038 103.8 107.1
AND 781.0 781.0 0.0 876.9 876.9 897.3
MUR 115.] 115.1 0.0 132.4 132.4 138.2
CAN 136.6 136.6 0.0 155.7 155.7 160.4
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Table 5.14 Continued

CONTENTS

Age Population as on 1.1.1990 in thousands Projected Corrected Observed
populations  projected populations
populations
Region 1990 population Regio data for Difference 1995 1995 1993
projection base 1990
vear data
CLE 168.2 1683 0.1 174.0 174.1 176.8
CUM g2.5 82.7 -6.2 834 83.5 86.5
NTW 2298 2299 -0.1 25304 230.3 2352
HUM 135.5 136.0 -0.5 139.3 139.8 1436
NYO 121.0 121.2 -0.2 1222 122.5 129.7
SY0 203.5 203.6 0.1 205.9 206.0 208.8
WYO 314.6 314.9 -0.3 316.0 3163 315.1
DNG: 300.4 3008 -0.4 3096 310.0 316.1
LEN 2129 2132 -2 2217 2220 27211
LiN| 97.6 97.8 -0.2 100.6 100.8 1129
EAN 3431 343.8 -0.7 3534 354.1 3637
BHE 2140 213.9 0.4 228.0 2279 217.5
BBO 2532 2333 -0.1 2742 274.3 2608
SES 4752 4755 -0.3 468.7 469.0 479.0
ESS 216.2 246.5 -0.3 2521 252.4 255.5
GLO 1009.2 16101 -1.9 1017.6 1018.6 945.0
HIW 261.2 261.4 -0.2 271.0 271.2 2775
KLN 249.1 2492 -0.1 2498 2409 256.0
AGW 3323 3326 -0.3 3425 342.8 345.0
CDE 290.7 291.1 0.4 2889 2803 307.0
DS0G 2277 227.6 0.1 2279 2278 242.6
HWW 1747 1744 -0.2 1815 i81.7 193.4
S8T 207.8 208.2 -0.4 216.5 2169 2232
WMI 396.0 3953 0.7 4053 404 .6 404.6
CHE 137.5 137.8 0.3 142.7 143.1 147.6
GMA 386.9 386.9 -0.0 3855 3856 384.2
LAN: 2301 230.1 -0 2254 27254 237.6
MER 2297 2299 -0.2 2283 228.5 2299
CDG 199.9 200.3 -0.4 201.5 201.9 2137
GMG 278.1 2782 -0.1 284.6 2816 290.6
BOR 2R8.7 2890 -03 2958 206.0 293.6
DUM 358.7 338.8 -0.1 3674 367.6 365.0
HIG 41.5 41.7 -0.2 41.8 420 431
GRA 715 7l.a -0 739 74.0 73.9
NIR 198.8 194.7 4.1 204.0 195.9 209.9
Total Total Tuotal Total Total Total
BRABANT 22430 22431 (1.1 2246.7 2246.7 22832
ANT 15973 15974 -1 1613.6 1616.0 1629.0
BLI 7150 7451 (L1 7638 765.8 T
005 i331.6 13317 -0.1 13430 1345.1 1349.5
WES 1102.5 1T02.5 0.0 F117.1 11171 11212
HAI 1278.0 1278.9 0.9 1284.0 1284.0 1286.6
LIE 908.2 998.1 0.1 1307.6 1007.5 1013.0
BLU 230.8 230.9 -0.1 239.0 239.7 240.1 .
NAM 421.2 421.2 0.0 451.1 431.1 A34.6!
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Table 5.14 Continued

CONTENTS

Age Population as on 1.1.1990 in thonsands Projected Corrected Observed
populations  projected populations
populations
Region 1990 population Regio data for Difference 1995 1995 1905
projection base 1990
year data
IDF 10645.6 106514 -1.8 10942.3 10944.1 10977.7
CAR 1348.2 13485 0.3 13477 13479 13525
PIC 18094 1809.8 -4 18553 18557 18553
HNO 175361 17364 -1.3 17814 1781.7 17767
CEN 2369.0 2370.5 -1.3 24343 2435.6 24331
BNO 13911 13914 -0.3 1414.6 1414.9 1412.6
BOU 1609 8 1610.3 -0.5 16157 1616.2 16239
NpPC 3966.6 3967.0 -0.4 39839 39843 3994.8
LOR 2307.0 2307.6 -0.6 22922 226238 2311.7
ALS 1623.6 1624.0 -0.4 1661.8 16622 1689.7
FRC 1097.5 1097.8 -0.3 11047 11056 11153
1oL 3057.2 30582 -1.0 31284 31204 3140.0
BRE 27947 27952 -0.5 2846.9 28474 2846.8
PCH 1594.8 1595.6 -0.8 1606.2 1607.0 16192
AQU 27935 27945 -1.0 2870.1 2871.1 28662
MPY 24288 24299 -1.1 24934 24945 24943
LMO' 723.4 7236 0.2 713.4 713.6 718.9
RHA. 53453 5346.7 -1.4 55532 3554.6 55694
AUV {322.0 13224 -0.4 13148 13152 13155
LNRE 21113 21122 -0.9 2221 22221 22215}
PAC 42329 42547 -1.8 44234 44235.2 442831
COR 249.6 249.6 0.0 256.6 256.6 259.8
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Table 5.14 Continued

CONTENTS

Age Population as on 1.1.1990 in thousands Projected Corrected Observed
populatiens  projected populations
popuiaiions
Region 1990 populalion Regio data for Difference 1995 1995 1995 !
projection base 1990
vear data
SHH 25946 2554.6 0.0 26462 2646.2 27068
HAM 1626.2 16262 0.0 1669.7 1669.7 1704.5
BRS 16142 16i4.2 0.0 1642.7 1642.7 1777
[TAN 20324 20324 0.0 2060.2 20602 21292
LUN: 1467 .4 14674 0.0 1483.5 14835 15802
WES 2169.8 2169.8 -0.0 22207 22208 23241
BRM 673.7 a73.7 -0.0 6R9.7 6897 67%.4
DpLs 5167.7 5167.7 -0.0 52002 5200.2 5284.0:
KOL 3963.] 3963.1 0.0 40571 4057.1 4158.7
MUN 24378 2437.8 -0.0 24764 24764 23571
DLET 1849.7 1849.7 0.0 1880.0 1879.9 1989.9
ARN 3685.2 3685.2 0.0 36516 36516 3815.1
DAR 3491.4 34914 0.0 3608.7 3608.7 36679
GIE G81.5 081.5 -0.0 088.9 988.9 1048.5
KAS 11877 11877 -0.0 [216.1 1216.1 1260.8
KOE: 13770 1377.0 0.0 13933 13933 14761
TRI, 478.0 478.0 0.0 A85 1 485.1 3023
RIIE 1846.7 1846.7 -0.0 1897.6 1897.6 1971.0
STU 3610.0 36100 0.0 3753.0 3753.1 3839.6
KAR 2484.¢ 2484.0 0.0 2581.8 25817 2643.6
FRE 1934 8 1934.8 -0.0 20142 20142 2069.7
TUB 1589.9 1589.9 0.0 16639 16659 173135
OBA 3721.3 3721.3 0.0 3940.1 39400 3957.5
NBA 10574 10374 0.0 1083.5 10854 1151.0
OPF 991.3 991.3 Q.0 10077 1007.7 1046.8
OFR 1055.8 13558 0.0 1068.3 1668.5 1103.%
MFR 1566.1 1566.1 -0.0 1620.7 16207 16592
UFR 1234.9 1234.9 0.0 1279.7 1279.7 1307.5
SCW 1593.5 1593.9 -0.0 1649.5 1649.5 1710.1
SAA 1064.6 1064.9 0.0 1061.8 1061.8 1083.7
SAC 4900.7 4899.6 1.1 48214 48203 4581.7
DESS 6187 6138.6 (A GUs.7 ab3.6 577.0
HALL 10380 1058.1 -0.1 1046.4 1046.5 9169
MAGD 12883 1288.3 0.0 12838 1283.8 1264.2
AMT 572.5 556.7 5.8 5726 556.8 562.4
KMA 17227 168415 384 1721.8 1686.1 1763.0
DMA 2939 288.5 34 306.1 300.7 3022
THE 7307 728.7 2.0 7155 7135 7422
IPC 339.6 329.3 103 326.4 316l 362.1
ION 193.7 1871 6.6 186.7 180.1 197.4
DEL 703.6 697.8 5.8 703.6 697.8 7279
SEL 5772 3375 19.7 53826 3629 0428
PEL 604.3 5873 17.0 584.1 5672 655.1
ATT 34792 35304 «51.2 36113 36625 34855
VAI 198.6 192.0 6.6 1801 t&3.4 187.0
NAl 2553 249.7 5.6 256.6 2513 263.6
KRI 5331 5329 0.2 543.2 543.0 552.5

157



Table 5.14 Continued

CONTENTS

Age Population as on 1.1.1996 in thousands Projected Corrected Observed
populations  projected populations
populations
Region 1990 population Regio data for Difference 1995 1995 1995
projection base 1990
vear data
PIC 4357.6 4325.0 32.6 4221.9 42594 42980
VDA 1153 114.2 1.1 118.2 117.1 1184
LIG 17272 1694.5 327 1689.7 1657.0 1663.8
1.OM 8%12.0 8839.4 72.6 89659 8893.3 89103
TRE 886.7 883.5 3.2 899.5 896.3 908.9
VEN 4383.0 4365.2 19.8 4413.8 4399.0 44221
VG 12029 1200.0 29 1187.1 11842 11913
EMI 39216 36019 18.7 39097 3890.0 39225
TOS 3360.6 33339 26.7 3546.1 3519.3 3526.2
LUvIB 8203 809.7 10.6 8264 &15.8 8226
MAR 1430.7 1423.0 7.7 1439.1 1431.4 1441.0
LAZ 51T 5115.5 552 52692 3214.0 51932
ABR 7817 12432 -461.5 T77. 1239.4 12677
MOL’ 2995.1 3304 2664.7 31914 526.6 3323
CAM 36337 5605.5 -1971.8 3639.1 56108 37456
PUG 4069.4 4014.3 551 4168.4 41134 4075.9
BAS 623.2 610.9 123 630.9 Gi8.7 G107
CAL 215235 20787 738 2167.7 20938 2076.0°
SIC 5172.8 4968.1 204.7 5200.3 4995.6 5082.8
SAR 1657.6 16383 19.3 1674.7 1655.4 1639.7
GRON 553.9 353.9 .0 3533 553.5 557.9
FRIE 5992 599.4 -0.2 604.1 6043 609.4
DREN 441.1 441.2 -0.1 454.2 454 .4 4547
OVER 1020.5 1020.4 3.1 10526 1052.5 10503
GELD 1804.4 1804.1 0.3 1863 .8 1863.5 1864.6
FLLV, 211.5 2115 0.0 2578 257.8 2624
UTRF 1015.6 i015.4 0.2 1069.6 10694 1063.5
N-HO: 2376.5 2376.0 3.3 2443.6 24433 2463.8
Z-HO 3220.2 32198 0.4 33G7.5 3307.0 3325.0
ZEEL 356.0 356.0 -0.0 360.6 360.6 365.9
N-RR 21897 21896 0.1 22805 22804 22763
LiMB 1104.1 1104.2 -0.1 1124.5 1124.7 1130.0
GAL 2806.3 2806.4 .1 27BG3 27862 27281
ASY 11275 1127.6 -1 11183 11114 1079.2
CADB 527.1 527.2 -0.1 5275 5275 326.9
PAY 21286 21287 0.1 2136.6 2136.7 20797
NAV 521.1 521.0 0.1 5243 5242 524.8
RIO 261.0 261.0 -0.0 260.6 26016 261.0
ARA 12135 1214.0 -0.1 12043 1204 .4 11833
MAD 4868.9 4869.0 -0.1 4956.6 4956.7 5004 4
CYI. 2627.8 2627.9 -0.1 2003.3 2609.0 2319.0
CMA 1713.0 17129 G.1 1724.2 17241 1683.1
EXT 1127.2 1127.6 -0.4 1130.4 1130.8 1070.9
CAT 6004.9 6004.9 0.0 6344 6034.5 6068.0
VAL 37835 37834 -1 38347 383438 35898.2
BAL 681.6 681.8 -0.2 677.9 678.1 723.7
AND 6902.9 6903.0 -0.1 JU93 8 70939 FO8R0.0
MUR 1023.9 13239 -0.¢ 10392 1039.2 1074.1
CAN 14801 1480.3 0.1 1523.6 1323.6 15424
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Table 5.14 Continued

CONTENTS

Age Population as on 1.1.1990 in thousands Projected Caorrected Ohserved
populations  projected popuiations
populations
Region 1990 population Regio data for Difference 1995 1985 1995
projection base 1990
year data
CLE 1150.5 1150.6 0.1 1161.0 1161.0 1167.4
CUM 481.5 491.9 -0.4 488.1 488.4 490.1
NTW 1431.6 1431.7 -0.1 1423.1 14232 1440.0
HUM R37.6 8577 0.1 839.3 8393 889.3
NYO 7243 724.4 -0 7472 747.2 728.3
SYQ 1293.7 1295.7 0.0 1298.4 1258.4 1304.6
wWYO 2068.1 20684 -0.3 20759 2076.2 21048
DNQO 1946.7 1947.0 -0.3 19991 19%9.4 19873
LEN 1472.7 1472.9 -0.2 1327.6 1527.8 13169
LIN 388.9 389.0 -0.1 610.5 610.6 0018.%
EAN 20514 20518 -0.4 21204 21208 2113.8
BHE 1521.2 15214 -0.2 1547.6 1547.8 15525
BBG 19720 1971.9 .1 20392 2039.1 20326
SES 2418.1 24184 0.3 2457.0 2457.3 2498.3
ESS 1532.3 1532.8 -0.3 1513.1 1513.4 1573.8
GLO 67749 67754 -0.5 6839.5 6840.0 6987.4
HI'w 1676.7 1676.6 0.1 17012 17012 1736.1
KEN 1524.2 1524.6 -0.4 1500.1 1500.5 1548.8
AGW 20431 20431 0.0 2101.2 2101.1 21200
CDE 1495.8 14959 0.1 1493.6 1493.8 15374
DsSO 11201 11204 -0.3 1166.8 1167.1 1155.4
HWW 1158.5 1158.6 -0.1 1173.0 11731 1194.9
S8T 1443 8 1444.1 -0.3 1458.5 1458.8 1473.6
WMI 2618.1 2615.0 31 2604.7 2601.6 26325
Clie 958.5 058 8 -0.3 69,6 G909.9 376.9
GV A 25865 258635 -0.0 2607.7 2607.7 2578.0
LAN 1393.1 1393.0 0.1 1379.1 13790 1425.0
MER 1445 8 14458 0.0 14057 14057 1430.8
CDG 11227 11228 -0.1 1143.7 11438 i131.0
GMG 17544 1754.5 {1 i776.] 1776.2 1783.2
BOR 1859.6 1859.7 -0.1 19508 19509 1888 4
bUM 2456.5 243648 -1 24744 2474.5 2433.6
HIG 275.3 275.4 0.1 276.4 276.1 279.9
GRA 504.7 504.8 -0.1 3158 5159 5327
NIR 1577.8 1586.3 8.5 16329 1641 .4 16455




Table 5.15: The value of the dissimilarity index D by country and age group 1980 projection

CONTENTS

Year 1983
Ave Toial (-1 15-59 60+
Belgium 0.36 1.16 0.51 0.52
Germany 0.93 132 0.97 0.95
fraly 1.03 i.34 1.19 1.24
:thhcrlands 0.55 (.89 0.62 1.17
Year 1990
Age Total 0-14 15-539 o0+
Belgium 0.93 438 0.98 1.56
Germany L.G2 2,16 1.37 1.78
Italy 2.6 4.2 248 1.76
Netherlands 1.2 2.24 1.68 2.77
Year 1995
Age Total 0-14 15-59 60+
1 Belginm 1.56 6.44 1.48 26
Germany 2.03 4.08 241 2.84
Ttaly 4.36 7.84 3.88 1.96
Netherlands 2.07 5.14 2.61 3.93

Table 5.16: The value of the dissimilarity index D by

country and age group 19990 projection

1995

Age Tolal 0-14 15-24 25-64 65+
Belgium 0.48 0.79 1.03 0.62 0.43
France (.34 0.78 3.91 0.63 .51
Germany 2.06 5.13 3.09 1.45 1.21
Gireece 333 3.75 4.68 6.78 3481
Taly 1.17 1.41 1.26 0.54 0.53
Netherlands 0.49 0.88 3.01 (.09 0.60
Spain 1.70 1.72 1.53 222 1.34
LK .49 2,02 4.07 2.06 2.93
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Figure 3.1: Age specific fertility rates, 1980-1995
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Age specific fertility rates, former Federal

Repubiic of Germany 1980-1993

-

—— 1980

-2 1985

Age specific fertility rates, Greece 1980-1295

1519 2024 2528 30-34 3539 4044 4549

-

Age specific fertility rates, Ireland 1980-1995

. —o—1980
i3 1985
| i 1980 .
! | - 1995J’
| 0.0 i : e
| 1519 2024 2529 .




CONTENTS

Age specific fertility rates, ftaly 1980-1995
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Age specific fertility rates, Portugal 1980-1995
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Figure 4.1a: Comparison of projection results for total population: Belgium
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Figure 4.1b: Comparison of projection results for population aged 0-14: Belgium
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Figure 4.1¢: Comparison of projection results for population aged 15-39; Belgium
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Figure 4.1d: Comparison of projection results for population aged 60+ Belgium
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Figure 4 2a: Comparison of projection results for total population : Denmark
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Figure 4.2b: Comparison of projection results for population aged 0-14: Denmark
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Figure 4 Zc: Comparison of projection results for population aged 15-59: Denmark
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Figure 4.2d: Comparison of projection results for population aged 60+ Denmark
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Figure 4 3a. Comparison of projection results for total population: Germany
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Figure 4 .3¢c. Comparison of projection results for population 15-59: Germany
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Figure 4.d: Comparison of projection results for population aged 60+ Germany
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Figure 4.4a; Comparison of projection results for total population = Greece
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Figure 4.4b; Comparison of projection results for population aged 0-14
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Figurc 4.4¢c: Comparison of projection results for population aged 15-59: Greece
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Figure 4.4d: Comparison of projection results for population aged 60+ Greece
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Figure 4.5¢: Comparison of projection results for population aged 15-59
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Figure 4.5d: Comparison of projection results for population aged 60+ Spain
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Figure 4 5a: Compariscen of projection results for total population: Spain
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Iigure 4 5b: Comparison of projection results for population aged 0-14: Spain
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Figure 4 6a: Comparison of projection results for total population; France

Total pepulation {thousands)

CONTENTS

2000

&7000 |

5000 |

51000 |

58000 |

57000 1

55000 +

9
52000 : ; - +
1980 1880 2000 2010 2020

Year

—&— 1980 base projection —=— 1985 base pro'['ec't“iun

1980 low scenario —3— 1980 _high zcenaria
—%— 1995 _low scenario —3—- 18985_haseline scenario

—4-—1995_high scenario

regio data

Figure 4.6b: Comparison of projection results for population aged 0-14 France
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Figure 4.6c; Comparison of projection results for population aged 15-5%: France
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Figure 4.6d: Comparison of projection results for population aged 60+: France
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Figure 4.7a: Comparison of projection results for total population: Ireland
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Figurc 4.7b: Comparison of projection results for population aged 0-14: Ireland
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Figure 4. 7¢: Comparisan of projection results for population aged 15-59: Ireland
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Figure 4.7d: Comparison of prajection results for population aged 60+ Ireland
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Figure 4.8a: Comparison of projection results for total population: Ttaly
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Figure 4.8b: Comparison of projection results for population aged 0-14- Italy
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Figure 4.8¢: Comparison of projection results for population aged 15-59; Haly
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Figure 4.8d: Comparison of projection results for population aged 60+ Italy
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Figure 4.9a: Comparison of projection results for total population: Luxembourg
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Figure 4 Sh: Comparison of projection results for population aged 0-14: T.uxembourg
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Figure 4.9c:  Comparison of projection results for population aged 15-59:
Luxembourg
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Figurc 4.9d: Comparison of projection results for population aged 60+ Luxembourg

' 302
B 250 +
[ =
23
tn
3
2 200 +
e
=
@ 150 A
E=] —="ip
] g
=13 e
L] —
s ™ M ==
2 il IO
= = e — =i
g P -
a 50+
[=]
n
0 } - - ;
i 1880 1930 2000 2010 2020
Year
. —o—— 1980 projection —=— 1985 projeclion |
1880 _low scenario —x— 1880 _high scenario :
—%— 1995 _low scenario -—&— 1295 _baszline scenarin |
—-¢--- 1995 _high scenario ——tegio data [




CONTENTS

Figure 4 10a: Comparison of projection results for total population: Netherlands
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Figure 4.10c:
Netherlands
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Figure 4.10d: Comparison of projection results for population aged 60+: Netherlands
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Figure 4.12a; Comparison of projection results for total population:  Austria
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Figure 4 12b: Comparison of projection results for population aged 0-14. Austria
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Figure 4.11¢: Comparison of projection results for population aged 15-59: Austria
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Figure 4.11d: Comparison of projection results for population aged 60+: Austria
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Figurc 4.12a; Companson of projection results for total population: Portugal
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I'igure 4.12b: Comparison of projection results for population aged 0-14: Portugal
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Figure 4. 12¢: Comparison of projection results for population aged 15-59: Portugal
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Figure 4.12d: Comparison of projection results for population aged 60+: Portugal
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Figure 4 13a: Comparison ol projection results for total population: Finland
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Figure 4.13b: Comparison of projection results for population aged ©-14: Finland
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Figure 4.13¢c: Comparison of projection results for population aged 15-59;
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Figure 4.13d: Comparison of projection results for population aged 601: Finland
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Figure 4.14a: Comparison of projection results for total population: Sweden
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Figure 4.14b: Comparison of projection results for population aged 0-14: Sweden
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Figure 4.14¢: Comparison of projection results for population aged 15-59. Sweden
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Figure 4.14d: Comparison of projection results for population aged 60+ Sweden
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Figure 4.15a: Comparison of projection results for total population : United Kingdom
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Figure 4,15b; Comparison of projection results for population aged 0-14: United Kingdom
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Figure 4.15¢: Comparison of projection results for population aged 13-39: United Kingdom
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Figure 4.16: Regional population projections, 1950-2025, Belgium
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Figure 4.18 continued

CONTENTS

Maur (RSE7, BE3D)

13890 fow Seniho
—F— 1945 iow scenario
——1855 high scenario

== 1980 kigh scenariu
=G 1903 basoline scenans

——"EgiU Gl

o
u
a
%
i
=
[~
o
k]
=1
3
[y}
o
g E
=1
C g t t
14880 “g890 2000 013 2029
Year
e TORG projRCHON —— 1885 pigjeclion

R |




CONTENTS |

Figure 4.17: Regional population projections, 1880-2025, Denmark
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Figure 4.18: Regionat population projections, 1980-2025, Germany
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Figure 4.18 continued
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Figure 4.19 Regional popuiation projections, 1980-2025, Greece
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Figure 4.20: Regionat population projections, 1985-2025, Spain
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Figure 4.23: Regiaonal population projections, 1980-2023, The Netherlands
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Figure 4.27: Regional population prejections, 1980-2025, Sweden
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