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Demographic changes in coming decades will alter the size and age-profile of populations in all EU
countries, and pose significant economic, budgetary and social challenges. Although many such
challenges will arise in fields such as pensions and health where primary responsibility rests with
national authorities in accordance with the subsidiarity principle, there are considerable gains from
analysing these issues together at European level.

This report brings together the work undertaken in past two years by a group on ageing populations
attached to the Economic Policy Committee. It responds to various mandates of the ECOFIN
Council, and contains:

• revised projections, up to 2050 for spending on public pensions: this follows an interim report
examined by the Council on 6 November 2000, which was prepared under the Chairmanship of
Professor Vittorio Grilli;

• projections for the impact of ageing population on public spending on health care and long-term
care for the elderly;

• some indicators, which on the basis of the projections for age-related expenditures, could help in
assessing the overall impact of ageing populations on the long-term sustainability of public
finances.

The main goal of this exercise has been to improve the quality and comparability of data and
information in public policy domains related to ageing populations. Comparable indicators will help
member countries to pursue reform strategies in line with the commitment to ensure sound public
finances at all times. We hope that this report contributes to the public debate on ageing
populations, and would welcome any comments and reactions.

Finally, we would like to thank all the officials in national authorities, the Commission, the EPC
secretariat and the OECD secretariat who contributed to the report. In particular, we would like  to
thank the main authors, Declan Costello (pensions) and Mandeep Bains (health care), from the
Directorate-General for Economic and Financial Affairs of the European Commission.

+HQUL�%RJDHUW -HDQ�3KLOLSSH�&RWLV

Chairman of the Working Chairman of the
Group on Ageing Populations Economic Policy Committee
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7KH�(FRQRPLF�3ROLF\�&RPPLWWHH�ZRUNLQJ�JURXS�RQ�DJHLQJ�SRSXODWLRQV

In coming decades, the size and age-profile of the EU’s population will change substantially as the
post-war baby-boom generation reaches retirement age, fertility rates remain low and life
expectancy continues to increase. Successive European Councils have recognised the need to
address the profound public policy implications of ageing populations at European level.

The Economic Policy Committee (EPC) established a specific working group to examine the
economic and budgetary implications of ageing populations (hereafter referred to as the Ageing
Working Group – AWG) in late 1999.1 This group is made up of experts from national
administrations, the European Commission, the European Central Bank and the OECD.2 As a first
step, the AWG decided to examine the impact of demographic changes on age-related public
expenditures with a view to assessing the long-term sustainability of public finances. Fiscal
sustainability issues have acquired added significance in EMU given the commitment to ensure
sound public finances at all times and the need to avoid negative spillover effects that could
complicate the implementation of a single monetary policy.

6FRSH�DQG�RXWOLQH�RI�WKH�UHSRUW

This report brings together the work carried out by the AWG in the past two years, and is divided
into four sections, as follows:

• GHPRJUDSKLF�SURMHFWLRQV: section 2 summarises the demographic projections up to 2050 which
have been used by the Member States in making the projection of the impact of ageing on
pensions, health and long-term care expenditure. They were prepared by Eurostat specifically for
this report.

• SXEOLF� H[SHQGLWXUH� RQ� SHQVLRQV: section 3 presents projections for the impact of ageing
populations on public pension expenditures. It builds upon an interim report presented to the
Ecofin Council in November 2000, in a number of respects.3 Projections are now available for all
Member States, and in some cases they have been updated to incorporate the impact of recent
reforms. In addition, the results have been decomposed with a view to identifying the driving
forces behind the changes in projected expenditure. Finally, each Member State has prepared a

                                                

1 For a review of the economic and budgetary implications of ageing populations, see European Commission (2001a),
chapter IV.2.

2 A list of members of the AWG is contained in Annex 1. The projections for public expenditure on pensions were
conducted in parallel with an exercise of the OECD. Identical demographic and macroeconomic assumptions were
used in both exercises, although there are some differences as regards the time frame and coverage of the
projections. The results are presented in OECD (2001) and Dang, Antolin and Oxley (2001). It should be noted that
the health care projections in the OECD papers are national projections, and are not equivalent to the projections
presented in section 4 of this report, which use a common approach agreed by the AWG. The group would like to
thank Thai-Than Dang, Stefan Jacobzone and Howard Oxley of the OECD Secretariat for their very  valuable
contribution to this report.

3 Economic Policy Committee (2000). The projections contained in the interim report were also used in the report of
the Social Protection Committee (2001) to the Göteborg European Council.
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paper (country fiche) in which they describe their pension system, the projection model(s) used
and the main factors driving the results.

• SXEOLF�H[SHQGLWXUH�RQ�KHDOWK�DQG� ORQJ�WHUP�FDUH: section 4 presents a set of projections which
measure the direct impact of ageing populations on public expenditures on health and long-term
care for fourteen Member States.

• WKH� VXVWDLQDELOLW\� RI� SXEOLF� ILQDQFHV: section 5 considers how the projections for age-related
public expenditures could be used to examine the overall sustainability of public finances. A
number of indicators are developed along with an exposition of factors which should be taken
into account when interpreting results.

+RZ�WKH�UHSRUW�FDQ�IHHG�LQWR�WKH�SROLF\�GHEDWH�DW�(8�OHYHO

A comprehensive strategy to examine the budgetary, economic and social implications of ageing
populations is being put in place at European level. The analysis and results contained in this report
can usefully feed into a variety of policy processes and initiatives. In particular, it could form the
basis for the EPC and ECOFIN Council’s response  to the:

• mandate given to the Economic Policy Committee by the Ecofin in its report on the contribution
of public finances to growth and employment to the Stockholm European Council of 23/24
March 2001 for a comprehensive report assessing the overall impact of ageing populations on
public finances, including the effects on tax systems, to be submitted in 2002.

• mandate of the Stockholm European Council of 23/24 March 2001 to the Economic Policy
Committee and the Social Protection Committee to prepare a report for the European Council
“RQ�WKH�TXDOLW\�DQG�VXVWDLQDELOLW\�RI�SHQVLRQV�LQ�WKH�OLJKW�RI�GHPRJUDSKLF�FKDOOHQJH�´

• request of the European Council of Göteborg of 15/16 June 2001 which called for “… DQ�LQLWLDO
UHSRUW�IRU�WKH�6SULQJ������(XURSHDQ�&RXQFLO�RQ�RULHQWDWLRQV�LQ�WKH�ILHOG�RI�KHDOWK�FDUH�DQG�FDUH
IRU� WKH� HOGHUO\�´�This is to be made on the basis of a joint report from the Social Protection
Committee and the Economic Policy Committee.

Moreover, the projections presented in this report could be used as input in:

• the assessment of the sustainability of public finances. The Stockholm European Council decided
that “7KH� &RXQFLO� VKRXOG� UHJXODUO\� UHYLHZ� WKH� ORQJ�WHUP� VXVWDLQDELOLW\� RI� SXEOLF� ILQDQFHV�
LQFOXGLQJ�WKH�H[SHFWHG�VWUDLQV�FDXVHG�E\�WKH�GHPRJUDSKLF�FKDQJHV�DKHDG��7KLV�VKRXOG�EH�GRQH
ERWK� XQGHU� WKH� JXLGHOLQHV� DQG� LQ� WKH� FRQWH[W� RI� VWDELOLW\� DQG� FRQYHUJHQFH� SURJUDPPHV.’ An
updated  Code of Content on the content and presentation of stability and convergence
programmes was endorsed in July 2001, which LQWHU�DOLD� requires Member States to include a
table on estimates for the impact of ageing on public finances. The projections for age-related
expenditures presented in this report could be used in this context.

• the open method of co-ordination in the area of pensions. The Stockholm European Council
concluded that “:KHUH�DSSURSULDWH��WKH�SRWHQWLDO�RI�WKH�RSHQ�PHWKRG�RI�FR�RUGLQDWLRQ�VKRXOG�EH
XVHG� WR� WKH� IXOO�� SDUWLFXODUO\� LQ� WKH� ILHOG� RI� SHQVLRQV�� WDNLQJ� GXH� DFFRXQW� RI� WKH� SULQFLSOH� RI
VXEVLGLDULW\”. The open-method of co-ordination involves developing objectives, translating
these objectives into national policy strategies and monitoring progress on the basis of commonly
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agreed and defined indicators.4 The projections for public spending on pensions could be used in
this context.

:RUNLQJ�PHWKRG�DQG�WKH�QHHG�IRU�FDXWLRQ�ZKHQ�LQWHUSUHWLQJ�UHVXOWV

Member States made projections for public spending using their own models, although some
national authorities out-sourced the work to other national institutions, e.g. economic research
institutes. For pensions, in particular, this working method has the advantage of accurately capturing
the complex institutional arrangements of national pension systems. The expenditure projections
were, however, made on the basis of the latest Eurostat demographic forecasts and agreed
assumptions on key economic parameters such as labour market developments, productivity growth
and real interest rates. The aim is to improve the consistency and comparability of projections and to
facilitate the debate on the economic and budgetary challenges of ageing populations at EU level.
The ‘baseline’ or ‘current policy’ scenarios do not necessarily represent what Member States
consider to be the most likely scenario, but rather the consensus reached in the group as to what
would constitute a prudent and reasonable starting point.

While a fair degree of consistency across Member States has been achieved, the projections need to
be interpreted with caution. The modelling approach used differed across Member States, and full
uniformity was not achieved as regards the assumptions employed or in terms of the coverage of the
projections. Moreover, all long-term projections are uncertain, as small changes in either starting
conditions or the evolution of key parameters can have a large impact on the projections, in
particular the further out the projections go. In other words, the simulations are not forecasts, but
rather projections of possible outcomes.

                                                

4 European Commission (2001b).
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����� 8QGHUO\LQJ�DVVXPSWLRQV

The demographic projections on which the age-related expenditure projections are based were
prepared by Eurostat in 2000. Changes in the size and age-profile of a population depend upon
assumptions regarding fertility rates, life expectancy and migration. In the baseline scenario of
Eurostat, the following  assumptions were made (see table 2.1):

• IHUWLOLW\�UDWHV: the average EU fertility rate in 2000 stood at 1.5, but range from 1.2 in Spain and
Italy to 1.8 and 1.9 in Denmark and Ireland respectively. Fertility rates are projected to converge
upwards to an average of 1.7 for the EU by 2050, with most of the increase occurring in the
coming two decades. However, even these fertility rates are too low to ensure a natural
replacement of the population or to stabilise its age structure.

7DEOH���� )HUWLOLW\�UDWHV��OLIH�H[SHFWDQF\�DQG�PLJUDWLRQ�IORZV

)HUWLOLW\�5DWH 0DOH�/LIH�([SHFWDQF\

���� ���� ���� FKDQJH ���� ���� ���� FKDQJH

% 1,5 1,8 1,8 0,3 % 75,3 79,7 80,5 5,2
'. 1,8 1,8 1,8 0,0 '. 75,2 78,6 79,4 4,2
' 1,4 1,5 1,5 0,1 ' 74,7 78,7 80,0 5,3
(/ 1,3 1,6 1,6 0,3 (/ 75,9 80,0 81,0 5,1
( 1,2 1,5 1,5 0,3 ( 74,9 77,5 79,0 4,1
) 1,7 1,8 1,8 0,1 ) 74,8 78,8 80,0 5,2
,5/ 1,9 1,8 1,8 -0,1 ,5/ 74,0 77,7 79,0 5,0
, 1,2 1,5 1,5 0,3 , 75,5 79,6 81,0 5,5
/ 1,7 1,8 1,8 0,1 / 74,4 79,3 80,0 5,6
1/ 1,7 1,8 1,8 0,1 1/ 75,5 78,7 80,0 4,5
$ 1,3 1,5 1,5 0,2 $ 75,0 77,9 81,0 6,0
3 1,5 1,7 1,7 0,2 3 72,0 76,1 78,0 6,0
),1 1,7 1,7 1,7 0,0 ),1 73,9 78,2 80,0 6,1
6 1,5 1,7 1,8 0,3 6 77,3 79,5 82,0 4,7
8. 1,7 1,8 1,8 0,1 8. 75,2 78,9 80,0 4,8
(8 1,5 1,6 1,7 0,2 (8 75,0 78,7 80,0 5,0

)HPDOH�/LIH�([SHQWDQF\ 0LJUDWLRQ

���� ���� ���� FKDQJH 9ROXPH��� ��RI�3RS 9ROXPH��� ��RI�3RS

% 81,4 84,9 85,5 4,0 % 10 0,10 15 0,15
'. 79,6 82,1 83,1 3,5 '. 11 0,20 10 0,18
' 80,8 83,9 85,0 4,2 ' 300 0,36 200 0,26
(/ 81,0 83,9 85,0 4,0 (/ 22 0,21 25 0,24
( 82,1 84,5 85,0 2,9 ( 31 0,08 60 0,17
) 82,8 85,9 87,0 4,2 ) 50 0,08 50 0,08
,5/ 79,4 82,8 84,0 4,6 ,5/ 18 0,46 5 0,11
, 82,0 85,0 86,0 4,1 , 50 0,09 80 0,16
/ 80,8 84,1 85,0 4,2 / 3 0,71 2 0,36
1/ 80,9 83,6 85,0 4,1 1/ 33 0,21 35 0,20
$ 81,2 83,5 86,0 4,8 $ 10 0,12 20 0,26
3 79,2 82,6 84,0 4,8 3 12 0,12 25 0,23
),1 81,1 84,0 85,0 3,9 ),1 6 0,11 5 0,10
6 82,0 83,9 86,0 4,0 6 15 0,17 20 0,23
8. 80,0 83,6 85,0 5,0 8. 90 0,15 70 0,11
(8 81,3 84,3 85,5 4,2 (8 661 0,17 622 0,17

* Thousands of persons

���� ����

6RXUFH� Eurostat – central demographic scenario
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• PLJUDWLRQ�IORZV�are difficult to project, since in part they are driven by economic developments
both inside and outside the EU and, unlike fertility rates and life expectancy, can be more directly
influenced by policy choices. The baseline scenario of Eurostat assumes net inward migration to
EU Member States of +/- 640.000 persons annually over the projection period, constituting
approximately 0.2% of the total population. All Member States are projected to have net inward
migration throughout the projection period, including countries such as Spain, Ireland and
Portugal which have experienced substantial emigration in the recent past. However, there are
substantial differences as regards the projected flows as a percentage of the total population, with
annual immigration of more than 0.2% of the total population recorded for Germany, Greece,
Luxembourg, Austria, Portugal and Sweden.

• OLIH�H[SHFWDQF\�is projected to steadily increase over the projection period. Having risen from 67
in 1960 to 75 in 2000,  average life expectancy at birth for men is projected to rise by five years
to of 80 by 2050. For women, it is also projected to rise from 81 in 2000 to 85 by 2050.

����� 0DLQ�WUHQGV�

As a result of these demographic developments, the total size of the EU population will continue to
grow slowly from 376 million in 2000 to 386 million in 2020, see table 2.2. Thereafter, it starts to
fall reaching 364 million in 2050, a drop of some 12 million compared with 2000. This aggregate
picture for the EU masks large differences in the timing and scale of the changes amongst Member
States. Whereas large falls are projected in the size of the total population in Italy, Spain and
Germany over the projection period (17%, 11% and 8% respectively), the total population is
projected to grow in a number of countries, including France and the UK (by 5% and 4%) with the
largest increases projected for Luxembourg and Ireland (29% and 26%). Moreover, as regards the
timing of changes, the total population size is projected to keep growing in France and the UK until
2040, whilst it is already starting to fall in Italy and declines are projected to commence in 2010 in
Spain and 2015 in Germany.

*UDSK���� 3URMHFWHG�VL]H�WKH�(8�ZRUNLQJ�DJH�DQG�HOGHUO\�SRSXODWLRQ��PLOOLRQV)

50

75

100

125

150

175

200

225

250

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Elderly

Working age

Employment

1RWH�� Working age population refers to persons aged 15 to 64.
Elderly population refers to persons aged 65 and above

6RXUFH��Eurostat and projections of the EPC working group on ageing populations.

                                                

5 The demographic projections are presented in more detail in annex 2.
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The EU working age population (persons aged between 15 and 64) will stay broadly stable at some
246 million until 2015, after which it will decline to 203 million by 2050, a drop of some 18%. In
percentage terms, the largest declines are projected for Spain (-29%) and Italy (-33%), with only
Ireland projected to see an increase (+5%). As well as declining in size, the labour force will be
greying, with workers aged between 55 and 64 accounting for an increased share of the total
workforce.

At the same time, the numbers of elderly persons aged 65 and above will rise from 61�million in
2000 to 103 million by 2050, an increase of some 70�. All Member States register increases of
over 50% with the largest increase taking place in countries having a low starting position (the
number of elderly will more than double in Ireland, Luxembourg and the Netherlands).

7DEOH���� 7RWDO�SRSXODWLRQ�DQG�HYROXWLRQ�RI�GHPRJUDSKLF�GHSHQGHQF\�UDWLRV

���� ���� $EVROXWH � ���� ���� $EVROXWH �
% 10,2 10,1 -0,1 -1 16 22 6 38
'. 5,4 5,5 0,1 3 19 21 2 10
' 82,3 75,6 -6,8 -8 19 22 3 18
*5 10,5 10,2 -0,3 -3 17 21 4 26
( 39,4 35,1 -4,3 -11 15 22 7 48
) 59,2 62,2 3,0 5 14 21 7 46
,5( 3,8 4,8 1,0 26 13 20 7 50
, 57,6 48,1 -9,5 -17 17 23 5 29
/ 0,4 0,6 0,1 29 15 20 4 29
1/ 15,9 17,7 1,8 11 15 20 5 36
$ 8,1 7,6 -0,5 -6 17 23 6 38
3 10,0 10,9 0,9 9 16 19 4 23
),1 5,2 5,0 -0,2 -4 16 22 6 40
6 8,9 9,2 0,3 4 18 23 5 28
8. 59,5 61,8 2,3 4 16 21 6 38
(8 376,4 364,2 -12,2 -3 16 18 2 10

Pop. aged 55-64 as %  of pop. aged 15-64

���� ���� $EVROXWH � ���� ���� $EVROXWH �
% 21 37 16 74 26 45 20 76
'. 26 35 8 31 22 36 14 65
' 22 39 18 81 24 49 25 101
*5 20 33 13 62 26 54 28 110
( 22 33 11 51 25 60 36 146
) 22 38 15 67 24 46 30 89
,5( 23 27 4 18 17 40 23 139
, 22 39 17 79 27 61 35 131
/ 21 38 16 76 21 38 16 76
1/ 23 37 14 60 20 41 21 103
$ 23 42 18 77 23 54 31 133
3 19 31 12 63 23 46 24 104
),1 22 36 13 60 22 44 22 98
6 29 36 6 22 27 42 16 58
8. 25 37 12 46 24 42 18 76
(8 23 37 14 64 24 49 26 100

Pop. aged 80+ as %  of pop. aged 65+ Pop. aged 65+ as % pop. aged 15-64

&KDQJH &KDQJH

&KDQJH
7RWDO�3RSXODWLRQ 6KDUH�RI�ROGHU�ZRUNHUV�LQ�ZRUNLQJ�DJH�SRSXODWLRQ

&KDQJH

9HU\�ROG�DV�D���RI�HOGHUO\ 2OG�$JH�'HSHQGHQF\�5DWLR

6RXUFH��Eurostat

As shown on table 2.2, the old-age dependency ratio (defined as persons aged over 65 as a
percentage of working age population 15-64) will more than double from 24% in 2000 to 49% in
2050 for the EU. In other words, the EU will move from having 4 to only 2 persons of working age
for every elderly person aged 65 and over by 2050. Striking differences across Member States are
evident. In terms of starting position, Ireland has the lowest old-age dependency ratio at 17%
compared with ratios of 25% in Belgium, Greece, France, Spain, Sweden and Italy. In most Member
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States, the old-age dependency ratio will reach a new plateau around 2040, with the highest ratios of
some 60% in 2050 forecast for Spain and Italy.

A further key development is that the largest increase in population size is projected to take place
amongst the very old (population aged 80 and above), whose numbers will almost triple from 14
million in 2000 to 38 million in 2050. As will be shown in section 4, this development is
particularly important in the context of the projections for public spending on health and long-term
care for the elderly.

����� 7KH�UHOLDELOLW\�RI�ORQJ�WHUP�GHPRJUDSKLF�SURMHFWLRQV

Caution must be exercised when using long-term population projections. Demographic projections
become more and more uncertain  the further into the future one goes. Nonetheless, the
demographic projections provide reliable evidence that substantial changes will take place in
coming decades. This is because the old-age dependency ratio largely depends upon past fertility
rates and the age profile (both of which are known) and life expectancy of the population currently
alive (which tend to change in a stable fashion). Higher levels of inward migration could offset the
projected decline of the total and working age populations projected, but would have to reach levels
far above those experienced in the past to have a significant impact.6

Several arguments augur in favour of repeating projections of age-related public expenditures when
revised demographic projections become available:

• a number of Member States have pointed out that the demographic projections of Eurostat differ
from projections made by their national statistical institutes (NSI), and that the assumptions
employed by Eurostat do not fully match with their own experiences.7 For example, the Belgian
authorities have queried the assumptions on the age profile of immigrants. Prior to any future
projection exercise, it would be useful to have an in-depth discussion on the proposed
demographic framework and to involve demographers more closely in the work of the AWG.

• a number of sensitivity tests were run in the pension projection exercise using “high” and “low”
population scenarios developed by Eurostat. These scenarios are ranked in accordance with the
absolute size of the total population and not in terms of the old-age dependency ratio (which is of
paramount importance in the pension projection exercise). For example, whilst there are very
large differences as regards the absolute size of the population between the three scenarios, the
evolution of the old-age dependency ratio is very similar, and in fact is highest at the end of the
projection period in the baseline scenario.8 A future pension projection exercise might consider
undertaking alternative sensitivity tests for demographic developments which examine both a
more and less favourable evolution of the old-age dependency ratios.

                                                

6 United Nations (1999).

7 Some academics have queried the accuracy of official national population projections, and in particular have argued
that they may underestimate the impact of the demographic changes underway, see Schieber and Hewitt (2000), Lee
and Skinner (1999),. Anderson, Tuljapurkar and Li. (2001)

8 Compared with a population for the EU of 364 million in 2050 and an old-age dependency ratio of 51% in the
baseline scenario, the “high” and “low” population scenarios provide for a population of 439 and 307 million in
2050 and old age dependency ratios of 46% and 47% respectively.
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• several demographic trends, which will have a very important impact on the size and age-
structure of the EU’s population, should be observable in the medium-run. For example, the
baseline scenario assumes a substantial increase in the fertility rate in the coming two decades,
and assumes a certain level of inward migration. The accuracy of these assumptions (and
consequently the reliability of the projections for age related public expenditures) needs to be
checked when updated population data is available. Many Member States undertook a census of
the population in 2001.
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��� 38%/,&�3(16,216��+2:�$*(,1*�3238/$7,216�:,//�$))(&7�63(1',1*
�

����� &RYHUDJH��RI�0HPEHU�6WDWHV¶�SHQVLRQV�SURMHFWLRQV

The pension systems of EU are very diverse, but all are characterised by a strong public component.
Around half of the public pension systems offer a universal pension scheme, which is usually
means-tested. Except in the Netherlands, the regimes are labour-market-based, covering workers in
the private and public sector, and some of the self-employed.�The financing of the public schemes is
usually pay-as-you-go (PAYG),10 although some schemes are also financed through transfers from
the State budget. In four Member States (Denmark, Ireland, Sweden and Finland), the financing of
public pension schemes is partly funded.11 Summary tables of the main characteristics of Member
States’ pension systems are contained in Annex 2. A more detailed description is set down in the
country fiche prepared by the national authorities.

The projection exercise of the AWG was designed to cover all public pensions and income transfers
to the elderly, i.e. those schemes classified as general government expenditures in a national
accounting framework and thus have a direct impact upon public finances. The pension projection
exercise therefore encompasses several schemes including old-age pensions, early-retirement
pensions, survivors and children’s pensions, disability pensions  and other transfers to the elderly.
Member States were asked to report projections for both contributory and non-contributory pensions
covering minimum pensions, public and private sector employees as well as schemes for the self
employed. It is therefore important to note that figures for “pensions” in this report refer to all
replacement revenue for older persons and not what is traditionally referred to as old age pensions.

In practice, however, the coverage of projections differs across countries as shown on table 3. In
some instances, Member States have been unable to make projections for all public pensions
schemes, particularly relatively smaller regimes applying to specific industries or professions.
Moreover, not all Member States have been able to include projections for early-retirement pensions
or disability transfers to the elderly. A detailed explanation of the coverage of the projections is
contained in each country fiche, together with disaggregated projections for various pension
schemes. The differences in coverage of projections means that the results are not completely
comparable across Member States. Any future projections of public pension expenditures at EU
level should be based on more comparable and transparent coverage.

The projections for pension (or replacement revenues) expenditures are expressed as a share of GDP
before taxes. Old age pensions are subject to income tax in most member States, although special
rules or limits apply  in some countries: a description of the taxation regime applying to pensions is
provided in annex 2. Tax revenues on pensions may be substantial in some Member States.

                                                

9 An interim report, containing projections for 12 Member States was published in November 2000, see EPC 2000.
This interim report was prepared under the Chairmanship of Vittorio Grilli of the Italian Ministero del Tesoro. The
group would like to express their gratitude to Professor Grilli, and his colleagues Flavio Padrini and Silvia Fedeli,
for the work in paring the interim report.

10 In pay-as-you-go (PAYG) schemes the current contributions from workers are used to cover the costs of current
payments to pensioners.

11 Funding means that contributions are invested in income generating assets. Other countries, notably Denmark, the
Netherlands and the UK have large funded pension systems. However, these occupational and private pension
schemes do not form part of the government sector.
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7DEOH�����&RYHUDJH�RI�WKH�(3&�SHQVLRQ�SURMHFWLRQV
&RXQWU\ ,QFOXGHG &XW�RII�UHSRUWLQJ�GDWH

% Legal old age and survivors pensions for wage-earners, civil servants (including
disability)  and self employed. Also includes minimum pensions, public pensions for
“anciens cadres d’Afrique”, survivors and child pensions, old age means-tested
benefits. Some pensions of public enterprises financed or subsided by government
budget.

Includes early retirement scheme for private sector employees; disability and
unemployment benefits for those aged 55 or more.

2001

'. Public old-age pensions, labour market supplementary pensions, civil servants
pensions, early retirement spending including disability and unemployment pensions.

2001

' All public pensions, including civil servants pensions. November 2000 and
therefore does not include
pension reform of 2001

(/ Public pensions for private and public sector employees as well as for the self
employed. Also includes minimum pensions, survivor and child pensions, disability
pensions and early retirement pensions.

December 2000

( Old age pensions and early retirement pensions, disability pensions for public and
private sector employees and self employed.. Also includes survivors pensions, war
pensions and other non-contributory pensions.

2000

) Almost all public and private sector pensions. Includes survivors pension and
minimum pensions. Does not include early-retirement transfers or most disability
pensions.

2000

,5/ Public old-age contributory and non-contributory pensions, retirement pension,
invalidity pensions and survivors pension. Also includes public service PAYG
schemes.

2000

, Whole compulsory public pension system and social pensions. August 2001

/ Public pension system for wage earners of the private sector and self-employed. Public
pension system for state and municipal civil servants and wage earners and assimilated
sectors (e.g. railway company).

2000

1/ Public pension scheme (AOW), all disability benefits (WAO, WAZ and WAJOJONG
schemes) and survivor benefits  (ANW). Early retirement pensions are not included as
these are private arrangements.

$ Includes old-age, early retirement, disability survivor and child benefits for public and
private sector employees as well as for self employed and farmers.

October 2000

3 Covers private and public sector employees for old-age pensions, survivors pensions
and disability pensions.

Does not cover the recent
reform

),1 Covers private and public sector employees for old-age pensions, survivors pensions
and disability pensions.

6 Covers old-age pensions, occupational pensions for civil servants (central and local
government), survivor pensions and means-tested housing subsidies for old-age
pensioners.

8. The projections are the sum of the National Insurance Fund and the Minimum Income
Guarantee. The projections include the State earnings related pensions (SERPs) and its
successor S2P. They do not include public sector pensions



17

����� 3HQVLRQ�H[SHQGLWXUH�SURMHFWLRQV�IRU�D�³FXUUHQW�SROLF\´�VFHQDULR

������� /DERXU�PDUNHW�GHYHORSPHQWV

3DUWLFLSDWLRQ�DQG�XQHPSOR\PHQW�UDWHV

Long-run projections for public expenditures on pensions are heavily influenced by assumptions on
labour market developments. To ensure a consistent and prudent approach, the AWG used the same
assumptions agreed in the OECD projection exercise, as follows:

• ODERXU�IRUFH�SDUWLFLSDWLRQ�UDWHV�up to 2010 should be based on projections by the ILO (1997).
Thereafter it was agreed that participation rates for men would remain constant. However,
participation rates for women were allowed to converge to within 5 percentage points of the
participation rate for men by 2050 in countries that have well developed child-care facilities or to
within 10 percentage points otherwise.

• XQHPSOR\PHQW� UDWHV� are assumed to fall to their structural level, as defined by the OECD, by
2005 and to stay constant thereafter: for the EU, this resulted in unemployment falling to 8%.
However, a further reduction of no more than one third of the 2005 structural level was provided
for to cater for the lagged effects of labour market reforms already enacted. This margin was used
by Belgium, Spain, France and Italy, with a smaller decline introduced by Austria. Spain
projected a decline in unemployment rates to 4%, substantially below the rate provided for in the
agreement of AWG: however, this is unlikely to substantially alter the projections for public
spending on pensions.

Table 3.2 presents an overview of the participation rates used by the Member States when making
the projections. In most countries, participation rates of men aged 15 to 54 are assumed to remain
stable over the projection period. However, for older male workers (aged 55 to 64), they rise on
average by 3.5 percentage points �for the EU as a whole, with large increases assumed in Greece,
Italy and Austria: the assumed increase in the effective retirement age is attributed to reforms that
have restricted access to early retirement programmes and which have altered the parameters of
pension systems to provide stronger incentives for older workers to remain in the labour market).

Female participation rates are assumed to rise substantially in all Member States, on average by 10
percentage points�for women aged 15-54 and by some 17 percentage points for females aged 55 to
64. The largest changes are assumed in countries where current female participation rates are
relatively low, e.g. Belgium, Greece, Spain , Ireland, Italy, Netherlands and Portugal. These
assumed increases stem from the higher participation rates amongst younger female age-cohorts
compared with earlier generations.
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7DEOH����� /DERXU�PDUNHW�SDUWLFLSDWLRQ�UDWHV�XVHG�LQ�WKH�SURMHFWLRQV12

0$/(

���� ���� FKDQJH ���� ���� FKDQJH ���� ���� FKDQJH

�%����������� 78,4 77,8 -0,6 34,0 38,6 4,6 1,4 1,3 -0,1
�'.���������� 89,1 86,4 -2,7 65,5 59,1 -6,4 9,4 8,1 -1,3
�'����������� 86,6 84,3 -2,3 55,7 62,4 6,7 4,5 2,4 -2,1
�(/ 81,0 81,5 0,5 54,6 51,6 -2,9 9,6 7,9 -1,7
�(���� 88,1 90,3 2,2 58,3 58,3 0,0 2,8 2,8 0,0
�)����������� 80,9 80,8 -0,1 42,4 39,9 -2,5 2,1 1,7 -0,4
�,5/��� 91,3 91,3 0,0 67,9 64,4 -3,5 13,6 11,7 -1,9
�,����������� 79,4 80,0 0,6 41,5 57,1 15,6 5,5 3,7 -1,8
�/���� 113,8 148,4 34,7
�1/���������� 82,9 80,8 -2,2 45,6 49,6 3,9 1,0 1,0 1,0
�$����������� 81,5 83,5 2,0 37,0 57,5 20,5 2,0 6,0 4,0
�3����������� 91,8 91,8 0,0 62,6 61,1 -1,5 16,7 14,3 -2,4
�),1���������� 80,2 79,0 -1,1 45,7 46,5 0,8 4,0 2,5 -1,5
�6���� 83,2 86,1 2,9 72,3 70,1 -2,2 6,8 7,2 0,4
�8.���� 92,2 91,0 -1,2 66,4 62,9 -3,5 6,8 5,8 -1,0
�(8 85,1 84,6 -0,4 52,6 56,0 3,3 5,0 3,9 -1,1

)(0$/(

���� ���� FKDQJH ���� ���� FKDQJH ���� ���� FKDQJH

�%����������� 66,6 73,6 7,0 16,9 37,2 20,3 0,5 0,6 0,1
�'.���������� 83,9 86,2 2,2 46,3 54,1 7,8 2,7 2,4 -0,3
�'����������� 71,8 76,3 4,5 37,0 51,4 14,4 1,7 1,1 -0,6
�(/ 51,8 72,4 20,6 23,0 41,7 18,7 3,7 3,2 -0,5
�(���� 61,0 80,3 19,3 21,8 48,3 26,5 1,1 1,1 0,0
�)����������� 67,7 75,9 8,1 29,5 34,9 5,4 1,2 1,0 -0,2
�,5/��� 63,0 81,3 18,3 19,0 44,4 25,4 2,4 2,0 -0,4
�,����������� 53,0 71,8 18,8 16,3 44,9 28,5 1,5 1,4 -0,1
�/���� 74,3 115,0 40,7 #N/A #N/A #N/A #N/A #N/A #N/A
�1/���������� 61,8 76,7 14,9 17,7 38,1 20,3 1,0 1,0 1,0
�$����������� 66,9 72,0 5,1 13,5 47,5 34,0 1,0 5,0 4,0
�3����������� 72,8 86,8 14,0 33,7 54,5 20,8 7,1 6,5 -0,6
�),1���������� 78,8 80,5 1,7 43,7 45,5 1,8 1,4 1,0 -0,4
�6���� 79,0 85,3 6,3 65,4 70,1 4,7 3,5 3,9 0,4
�8.���� 76,1 80,7 4,6 40,0 51,9 11,9 2,7 2,4 -0,3
�(8 67,0 77,1 10,2 29,9 46,7 16,8 1,9 1,7 -0,2

����� ����� ����

����� ����� ����

1RWHV�� (1) population aged 20-54
(2) population 15 to 64
(3) population aged 16 to 54

6RXUFH��EPC working group on ageing populations.

By and large, Member States adhered to the agreed framework as regards labour force participation
rates. The largest overall increase for persons of working age (15-64) is 11 percentage points in
Italy, followed by Greece, Ireland and Austria each of which project an increase of over 8
percentage points. Given the below average participation rates in 2000 in these countries, the
framework agreed by the AWG permitted a relatively more favourable evolution of labour market

                                                

12 The very high participation rate for Luxembourg stems from the assumed increase in the number of cross-border
workers
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developments: these assumptions should be borne in mind when considering the projections for
pension expenditure in these countries.

In the case of Italy, the rise is achieved by a very large (40%) increase for females in all age cohorts
and amongst older men. In Greece, overall participation rates of men will fall marginally, but female
participation rates will rise by 40% over the projection period. In Austria, an overall rise of 8
percentage points mainly results from large increases in the participation rates of older workers to
57% by 2050 (up 21 percentage points compared with its 2000 level) and 47% for females (up 35
percentage points). This projection appears to be more on the optimistic side, even when factoring
in major reforms to the public pension system and the tightening of eligibility conditions for early
retirement schemes leading to an increase in the effective retirement age of 1.5 years.

(FRQRPLF�GHSHQGHQF\�UDWLRV

Higher participation and lower unemployment rates can offset some of the impact of demographic
developments on the size of the working age population. The key variable is not so much the old-
age dependency ratio (elderly as a percentage of the working age population) but rather the balance
between economically active and inactive persons who must be supported.  Two such economic
dependency ratios are presented on table 3.3 below, based on the participation and employment
rates used by Member States in making the pension projections.

7DEOH����� (FRQRPLF�GHSHQGHQF\�UDWLRV
3RWHQWLDO�(FRQRPLF�'HSHQGHQF\�5DWLR (IIHFWLYH�HFRQRPLF�'HSHQGHQF\�5DWLR

���� ���� ���� FKDQJH� ���� ���� ���� FKDQJH
% 92 106 113 21 114 121 128 15
'. 49 67 66 17 58 77 76 18
' 68 82 94 26 82 93 105 23
*5 94 102 106 12 118 116 118 0
( 92 89 114 23 123 102 128 5
) 59 68 78 19 76 82 89 13
,5( 65 73 77 12 74 83 87 13
, 109 111 125 16 134 131 142 8
/ 87 75 32 -55 34 0 -29 -63
1/ 77 87 94 16 83 95 102 19
$ 82 97 103 20 94 105 111 17
3 64 70 79 15 70 78 86 16
),1 61 85 89 28 79 99 104 25
6 64 71 76 13 74 80 86 12
8. 60 75 84 24 69 85 95 26
(8 74 84 94 20 90 96 106 15
1RWH�� Potential Economic dependency ratio = Population aged 15+ not in the labour force as a % of the number of

persons in the labour force.
Effective Economic Dependency Ratio = Number of persons aged 15+ who are not employed as % of number
of persons employed

6RXUFH��Commission calculations on the basis of the projections of the EPC working group on ageing populations

The “Potential Economic Dependency Ratio”13 expresses the number of potentially inactive persons
as a percentage of the total labour force. The “Effective Economic Dependency ratio”14 expresses

                                                

13 The “potentially inactive” population is elderly persons aged 65 and above as well as persons of working age (15 to
64) who are not in the labour force. Children (persons aged 0 to14) are not included.
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the actual number of inactive persons as a percentage of the number of persons employed. Clearly,
these ratios are higher than the old-age dependency ratio, and both rise over the projection period.15

For the EU as a whole the potential economic dependency ratio increases from 74% in 2000 to 96%
in 2050 and the effective economic dependency ratio increases from 90% to 106%.

The striking feature is that the increase in the economic dependency ratios is much lower that the
increase in the old-age dependency ratio presented on graph 3.1. Whereas for the EU, the old-age
dependency ratio is projected to double in coming decades, the potential economic dependency ratio
will only increase by just under one third and the effective economic dependency ratio by one fifth.
In some Member States (notably Italy and Ireland, although in the latter the fall in unemployment
plays no role), there is little or no projected increase in the effective economic dependency ratios. In
effect, the negative impact of demographic developments on the ratio between active and inactive
persons is being substantially offset by more persons of working age participating in the labour
market and lower levels of unemployment.

*UDSK���� $�FRPSDULVRQ�RI�GHPRJUDSKLF�DQG�HFRQRPLF�GHSHQGHQF\�UDWLRV
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6RXUFH� Commission calculations on the basis of projections of the EPC working group on ageing populations.

Higher employment rates have important implications for the projections of pension expenditure.
On the one hand, having more persons employed with longer working lives increases pension
entitlements and spending. On the other hand, higher employment rates raises contributions to
pensions schemes, increases the worker/pensioner ratio which determines the equilibrium
contribution rate of PAYG systems, and reduces unemployment and other social transfers.
Moreover, higher employment may lead to increases in other tax revenues, thus assisting the overall
                                                                                                                                                                 

14 The “ effective inactive” population is elderly persons aged 65 and above as well as persons of working age (15 to
64) who are not employed. Children (persons aged 0 to14) are not included. The difference between the potential
and effective economic dependency ratio is the number of unemployed persons.

15 Most measures of the potential and effective economic dependency ratios include children (persons age 0 to14) in
the definition of the inactive population so as to give a complete picture of the ratio of active to inactive persons.
When children are included, then for the EU as a whole the potential economic dependency ratio increases from
112% in 2000 to 131% in 2050 and the effective economic dependency ratio increases from 130% to 145% (i.e.
each person employed in 2050 will have to support 1.45 inactive persons). However, children are excluded from the
definition of inactive persons in this report to facilitate the comparison with the evolution of the old-age dependency
ratio.
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public finance situation. Perhaps the most important consideration, however, is that higher
employment raises output GDP, and thus the stock of resources that can be shared between the
active and retired population.

Overall, these results serve to highlight the critical importance of increasing employment rates as a
means to meet the economic and budgetary challenges of ageing populations. The projected
improvements in labour market performance are supposed to rely in policies already in place (the
“no policy change” scenario). However, the assumed improvements in participation and
employment rates may require some Member States to undertake further policy reforms.  For
example, higher female participation rates may require additional public expenditure (or tax
incentives) on child-care facilities and may also result in higher spending on care (as less support is
provided by families). Consideration also needs to be given to ensuring consistency between the
demographic projections and labour market developments, for example, whether it is reasonable to
assume an increase in fertility rates together with a continuous rise in female participation rates.

������� 0DFURHFRQRPLF�DVVXPSWLRQV

Tables 3.4  below presents a summary of the assumptions on labour productivity growth used by
Member States and the resulting rate of GDP growth. The AWG agreed that labour productivity
growth should converge towards an annual rate  level of 1.75% by 2030, although some leeway for
higher rates are provided for catching-up countries.

7DEOH����� $VVXPSWLRQV�RQ�ODERXU�PDUNHW�SURGXFWLYLW\�DQG�UHDO�*'3�JURZWK

��������� ��������� ��������� ���������
% 1,7 1,8 2,5 1,7
'. 1,6 1,6 1,4 1,5
' 1,8 1,8 2,3 1,4
(/ 2,3 2,0 3,4 2,0
( 1,8 2,1 3,3 1,8
) 1,6 1,7 2,1 1,7
,5/ 3,1 2,1 5,0 2,6
, 1,8 1,8 2,5 1,4
/ 2,0 2,1 5,2 4,0
1/ 1,5 1,7 2,3 1,8
$ 2,0 1,8 2,5 1,6
3 2,1 1,9 2,5 1,9
),1 3,2 1,9 3,6 1,6
6 1,8 1,8 2,5 1,8
8. 2,0 1,8 2,2 1,7
(8 1,8 1,8 2,4 1,6

3URGXFWLYLW\ 5HDO�*'3

1RWH��annual average change
6RXUFH�  EPC working group on ageing populations.

����� 7KH�UHVXOWV

Table 3.5 presents the projections for spending before taxes on public pensions as a percentage of
GDP: note that pensions refers to all replacement revenues for the older population, e.g. including
early retirement, disability and survivors pensions, and other transfers to the elderly (like
unemployment benefits to people aged 55. As regards the starting position in 2000, spending on
public pensions accounted for an average of 10% of GDP, albeit with considerable variation across
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Member States. They range from low levels of 4.6% of  GDP in Ireland16 and 5.5% in the UK17 to
14.5% in Austria and 13.8% in Italy. These difference, in part, stem from the fact the public
pensions in some countries include earning-related schemes with entitlements dependent upon past
contributions: this tends to lead to a higher level of public spending on pensions (see annex 2 for
more details). In contrast, public pension schemes in other countries operate on a more flat-rate
basis, often aiming at providing a minimum level of retirement income: these public pensions are
supplemented with private occupational schemes and/or private savings (so-called third pillar
arrangements) which fall outside the public sector, and consequently the scope of this projection
exercise. Some of the differences may also arise from the variability in the coverage of the
projections (see table 3.1).

7DEOH������ 3XEOLF� SHQVLRQ� H[SHQGLWXUHV� �LQFOXGLQJ�PRVW� SXEOLF� UHSODFHPHQW� UHYHQXHV�� WR
SHRSOH�DJHG����RU�RYHU��EHIRUH�WD[HV

SHDN
���� ���� ���� ���� ���� ���� FKDQJH

% 10,0 9,9 11,4 13,3 13,7 13,3 ���
'.��� 10,5 12,5 13,8 14,5 14,0 13,3 ���
' 11,8 11,2 12,6 15,5 16,6 16,9 ���
(/ 12,6 12,6 15,4 19,6 23,8 24,8 ����
( 9,4 8,9 9,9 12,6 16,0 17,3 ���
) 12,1 13,1 15,0 16,0 15,8 ���
,5/��� 4,6 5,0 6,7 7,6 8,3 9,0 ���
, 13,8 13,9 14,8 15,7 15,7 14,1 ���
/ 7,4 7,5 8,2 9,2 9,5 9,3 ���
1/��� 7,9 9,1 11,1 13,1 14,1 13,6 ���
$ 14,5 14,9 16,0 18,1 18,3 17,0 ���
3 9,8 11,8 13,1 13,6 13,8 13,2 ���
),1 11,3 11,6 12,9 14,9 16,0 15,9 ���
6 9,0 9,6 10,7 11,4 11,4 10,7 ���
8. 5,5 5,1 4,9 5,2 5,0 4,4 ����
(8 10,4 10,4 11,5 13,0 13,6 13,3 ���
1RWHV� Results are % of GDP. For most Member States, these projections include most public replacement income for
persons aged 55 and over: however, the coverage is not fully comparable across countries. The peak changes refers to
the maximum change between 2000 and 2050 for any year (and not just the 10 year intervals reported on the table).
(1) For Denmark, the results include the semi-funded labour market pension (ATP). Excluding the ATP, the peak
increase would be 2.7% of GDP.
(2) Results for Ireland are expressed as a % of GNP and not GDP.
(3) For the Netherlands the second tier is quite well developed. Such characteristics have a direct positive effect on the
public pension scheme by reducing the burden of ageing populations on first tier pensions. However, there is also an
important indirect implication: taxes on future pension benefits (which are drawn from the private funds) are expected to
be quite high and may partially counterbalance the rise in public pension benefits.
6RXUFH��EPC working group on ageing populations.

                                                

16 The low level of spending on public pensions in Ireland in 2000 is explained by the fact that it is a flat rate system
and by the relatively young population profile.

17 The low level of public spending on pensions is due to fact that the UK is pursuing a very different approach
towards modernising its pension system compared with other Member States. The State pension aims at providing a
minimum retirement income and is backed up with other means-tested transfers. Citizens are expected, with the help
of government incentives, to ensure that the bulk of their retirement income comes from other sources, in particular
private occupational pensions.
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The projections show a rise of public pension expenditure between 3% and 5% of GDP in most
Member States over the next few decades. Although the projected rise in spending on public
pensions is significant, they are for most countries below the increases projected in earlier studies.18

The evolution of public pension expenditures can be considered by examining Member States in
groups:

• the UK is the only Member State to actually project a decrease in public pension spending as a
percentage of GDP. This is largely due to the indexation of pension benefits after retirement to
inflation.

• relatively small increases in public spending of between 2% and 3% of GDP are projected in
Italy, Luxembourg and Sweden. Luxembourg is a special case, as the evolution of public
expenditures on pensions is extremely sensitive to assumptions on the numbers of cross-border
workers.19 Sweden and Italy are interesting cases as both introduced reforms in the 1990s to
establish so-called “Notional Defined Contribution” pension schemes.20 These schemes mimic
the operation of funded pension schemes, but remain financed on a PAYG basis.21 They limit the
impact of ageing populations on public pension expenditures in two important manners. First, a
close actuarial link is established between contributions and entitlements. Second, the pension
annuity is determined by a formula which takes account of life expectancy at retirement age.
Consequently, public finances are sheltered from the impact of future increases in life
expectancy, i.e. most of the demographic risk is shifted to the individual.

• Belgium, Denmark, Germany, France, Ireland, Austria, Finland  and to a lesser extent the
Netherlands show average increases in the level of public spending on pensions. However, a
number of important differences are worth noting. Account should be taken of the level (as well
as the change) of spending on pensions as a share of GDP, with relatively high levels projected in
Germany (pre 2001 reforms), France, Austria and Finland. Finally, there are important
differences as regards financing of public pensions across these countries, with large funded
components existing in Denmark, Ireland and Finland compared with almost full reliance on
PAYG financing in the other Member States.

• The countries that face the biggest challenges on pension expenditure are Portugal (where
increases of 6.2% of GDP are projected), Spain (8%) and Greece (12.2%), countries where
public pension financed entirely on a PAYG basis. The main reason for Greece being an outlier
in public expenditure growth is the pensions are indexed to prices plus 1 per cent.22

                                                

18 Results of earlier projections are contained in Chand and Jaeger (1996), Roseveare, Liebfritz and Wurzel (1996)
and OECD (1998).

19 See the country fiche of Luxembourg.

20 In a Notional Defined Contribution (NDC) scheme, each worker has an individual lifetime account that is credited
with his/her contributions and accrued interest. This part of the pension system has a defined contribution formula,
i.e. the amount in a person’s account is converted into an annuity at the time of retirement.

21 In Sweden, a proportion of NDC pensions are financed on a funded basis.

22 The effect of indexing pensions after retirement to prices alone would limit the maximum increase in spending from
12.2 percentage points of GDP to 8.5 percentage points.
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����� 7KH�IDFWRUV�GULYLQJ�WKH�LQFUHDVH�LQ�SXEOLF�VSHQGLQJ�RQ�SHQVLRQV

To get a better understanding of the factors driving the increases in pension spending as a share of
GDP, it is possible to decompose the results into four explanatory factors, namely:

• D�SRSXODWLRQ�DJHLQJ�HIIHFW which measures the changes over the projection period in the ratio of
persons aged 55 over to the population aged 15 to 54. Note that this is different from that
presented in table 2.2 as many persons aged between 55 and 64 retire and receive pensions;

• DQ�HPSOR\PHQW�HIIHFW�which measures changes in the share of the population of working age (15
to 64) that are employed;

• DQ�HOLJLELOLW\�HIIHFW�which measures the share of the population aged 55 and over that receive a
pension;

• D�EHQHILW�HIIHFW�which captures changes in the average pension relative to output per worker.

Table 3.6 compares the changes in each of these ratios between 2000 and 2050, and table 3.7
presents the change in spending on pensions as a percentage of GDP due to each of these four
factors.23 Common trends are evident across countries as regards the direction of changes, but there
are considerable difference in terms of the size of changes.

The dependency ratio rises very substantially in all countries placing a strong upward pressure on
public pensions spending. The ageing of populations emerges as the dominant force driving public
pensions expenditure upwards.

In most countries, the eligibility ratio also places some upward pressure on public pensions
spending. Higher eligibility for pensions is caused by the increase in female participation rates
which pushes up the share of the elderly who benefit from occupational pensions. However, this
may be partly offset by a decline in the number of women receiving survivors pensions: moreover,
an increase in the effective retirement age would also lower the share of persons over 55 receiving
pensions, an effect which appears to be particularly strong in Italy and Austria (where the change in
the eligibility ratio serves to lower rather than increase public spending on pensions).

                                                

23 The following equation is used:
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PenExp/GDP is the ratio of old-age pension spending to GDP, AvPens is total old-age pension spending divided by
the number of recipients, GDP/Emp is GDP per person employed, Pop>55 is the population 55 and over, Pop(20-
64) is the population aged between 15 and 64. The change in spending associated with each component is roughly
equal to the ratio of old-age pensions to GDP in 2000 multiplied by the growth rate of the component over the
period. For further information see Dang HW�DO. (2001).
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7DEOH������)RXU�NH\�UDWLRV�WR�GHFRPSRVLQJ�WKH�JURZWK�LQ�SHQVLRQ�H[SHQGLWXUHV

���� ���� ��FKDQJH ���� ���� ���FKDQJH
% 41 67 62 170 157 -7
'. 41 57 39 130 129 0
' 43 71 65 146 138 -6
(/ 43 76 76 174 142 -18
( 39 82 109 179 142 -21
) 39 67 73 160 151 -6
,5/ 30 60 100 149 133 -11
, 44 84 91 185 150 -19
/ 37 57 56 110 52 -53
1/ 35 61 75 153 143 -6
$ 40 77 93 157 138 -12
3 38 66 71 139 127 -8
),1 38 64 70 146 145 -1
6 45 65 46 137 131 -5
8. 40 65 60 134 135 1
(8 41 71 73 157 142 -10

���� ���� ���FKDQJH ���� ���� ���FKDQJH
% 16 14 -16 88 94 7
'. 23 21 -12 84 88 4
' 19 15 -20 99 113 14
(/ 25 32 29 68 72 7
( 17 16 -5 79 92 16
) 24 16 -34 82 85 4
,5/ 20 19 -4 64 76 18
, 16 12 -27 107 97 -9
/
1/ 17 18 3 86 88 2
$ 22 19 -16 104 86 -17
3 17 18 7 107 87 -19
),1 22 22 -1 93 85 -9
6 24 19 -21 60 65 8
8. 14 7 -49 73 72 -2
(8 19 15 -21 88 90 2

%HQHILW�UDWLR���� (OLJLJLELW\�UDWLR����

'HSHQGHQF\�UDWLR���� ,QYHUVH�RI�HPSOR\PHQW�UDWLR����

1RWHV�� (1) Population aged 55+ as % of Population aged 15 to64
(2) Population aged 15 to 64 as % of Number of persons employed
(3) Average Pension as % GDP per person employed
(4) Number of pension beneficiaries as % of persons aged 55+

6RXUFH��Commission calculations based on the projections of the EPC working group on ageing populations.

This pressure for increased spending on public pensions is partly offset by a fall in the inverse of the
employment rate (on average 1% of GDP): this results from  higher female participation, decreasing
unemployment levels and increases in effective retirement ages. The employment effect is greatest
in countries where the largest improvement in labour market performance is assumed, e.g. Greece,
Spain, Ireland, Italy and Austria.24

                                                

24 The result for Luxembourg is an outlier and is due to the assumption of a large increase in cross-border workers.
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An ever greater offsetting effect, some 2.6% of GDP for the EU as a whole,  results from a decline
in the benefit ratio. It should be noted that the benefit ratio (average pension/GDP per worker) in
tables 3.6 and table 3.7 deviates markedly from the commonly used replacement rate concept
(average pension/average wage).25 A fall in the benefit ratio does not imply that the average pension
is falling in real prices, but rather that the average pension declines relative to average output per
worker (which not the same as average wages).

Falls are recorded in all countries bar Finland (where the system is still maturing) and Greece (due
to the indexation of pensions after retirement). The decline in benefit ratios is due to different
factors:

• past reforms to pension systems that have curtailed entitlements and tightened up eligibility
conditions for early retirement. Existing pensioners and ‘new’ pensioners whose entitlements are
acquired in ‘pre-reform’ schemes tend to enjoy higher replacement rates. However, as these
persons decease and decline in numbers, and more and more persons retire on post-reform
pensions, then the average pension benefit will decline over time.26

• even in an earning-related scheme, ageing itself in a system where benefits are indexed to prices,
because the weight of older pensioners with a lower pension increases;

• in some Member States, the increase in the number of households with two, possibly lower,
pensions.

                                                

25 The benefit ratio depends to a large extent on the distribution of GDP between wages (incl. employers’ social
security contributions) and profits (gross operating surplus). The benefit ratio is lower when the profit share in GDP
is higher and vice versa. Thus in countries where the profit share is very large, the benefit ratio may be low even if
the replacement rate (average pension/average wage) ratio is quite high. Moreover, the data for most countries
refers to pensions and not the number of pension beneficiaries. As many persons receive multiple pensions, the
benefit ratio will underestimate the level of the average pension. Note, the fact that the data refers to pensions and
not number of pensioners leads to the eligibility ratio being overestimated. This is evident on table 3.6 when
several Member States have more pensions that persons aged 55 and over.

26 The Belgian authorities point out that due to increasing female participation rates, more and more men and women
benefit from an individual pension instead of a family pension based on one income. If both pensions together
exceed the family pension, the average pension per capita, however, is lower because the replacement rate for a
family with one income is higher. This effect may be relevant in other Member States.
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7DEOH�����'HFRPSRVLQJ�SHQVLRQ�VSHQGLQJ�DV�D���RI�*'3�EHWZHHQ������DQG�����
'HSHQGHQF\ (PSOR\PHQW (OLJLELOLW\ %HQHILW� 7RWDO 5HVLGXDO

%����������� 5,2 -0,9 0,9 -2,0 3,3 0,0
'.���������� 4,1 -0,2 0,5 -1,7 2,7 0,1
'����������� 6,2 -0,7 2,0 -2,7 4,8 0,2
(/���������� 9,9 -3,6 1,4 4,0 11,7 0,5
(����������� 8,2 -2,4 2,0 -0,3 7,5 0,5
)����������� 7,7 -0,9 0,7 -3,6 3,9 -0,1
,5/���������� 4,5 -0,9 1,4 -0,7 4,3 0,1
,����������� 9,5 -3,1 -1,4 -4,9 0,2 0,0
/�����������
1/���������� 5,4 -0,6 0,5 0,2 5,5 0,2
$����������� 10,5 -2,2 -3,0 -2,9 2,4 0,1
3����������� 6,7 -1,1 -2,4 0,1 3,3 0,1
),1���������� 6,6 -0,1 -1,3 -0,1 5,0 -0,3
6����������� 3,9 -0,5 0,8 -2,6 1,7 0,0
8.���������� 2,4 0,0 -0,1 -3,4 -1,0 -0,1
(8 6,4 -1,1 0,6 -2,8 3,1 -0,2
6RXUFH�� Calculations by Commission services based on the projections of the EPC working group on ageing

populations.

The largest decrease in the benefit ratio is projected for Italy (-27%) and the UK (-49%) and
suggests that the move towards indexation of pension benefits after retirement to prices has an
especially strong effect. Information on average replacement ratios needs to be supplemented by a
number of factors in order to come to any firm conclusion: this, however goes beyond the scope of
the projection exercise.  Such information, LQWHU�DOLD, encompasses distributional characteristics of
public pension payments, the availability, cost and likely behaviour over time of 2nd and 3rd pillar
pensions, saving behaviour and the existence of other assets, availability and the financing of long-
term care services. Nevertheless, distinct issues arise at the two ends of the income distribution. If
the bottom end is concerned, pension information needs to be supplemented by an analysis of social
assistance and other measures to combat social exclusion. If the top end is concerned, pension
information needs to be seen in the context of individual saving behaviour and the characteristics  of
non-pension sources of income.

����� 6HQVLWLYLW\�WHVWV�DQG�D�µ/LVERQ¶�VFHQDULR

6HQVLWLYLW\�WHVWV

Given the inevitable uncertainty of long-run budgetary projections, the AWG examined the
sensitivity of the projections to changes in various parameters that drive the results. Table 3.8
presents the results of seven such sensitivity tests. It shows the difference in pension spending as a
share of GDP for those countries reporting results compared with the “current policy” scenario.
More complete data for each Member State is report in annex 8, and detailed comments are
contained in the country fiches.27 Note that the sensitivity tests are conducted on the basis of current
policies: what is occurring is one key parameter is being changed.

The sensitivity tests undertaken were as follows:

                                                

27 Some of the country fiches also report results for additional sensitivity tests, and some alternative tests were
conducted for the OECD projection exercise, see Dang. et al (2001)



28

• KLJK�SRSXODWLRQ: using the high population projection of Eurostat;

• ORZ�3RSXODWLRQ: using the low population projection of Eurostat;

• SDUWLFLSDWLRQ� UDWH: participation rates are 5 percentage points lower/higher than in the current
policy scenario by 2050. To do so, most Member States modified female participation rates;

• ORZ� XQHPSOR\PHQW� UDWH: unemployment rates are assumed to fall to between 3% and 5%  by
2050, i.e. the levels experienced in the 1960s;

• SURGXFWLYLW\� UDWH: labour productivity growth is assumed to converge to a level that is 0.5%
lower/higher than in the current policy scenario;

• LQWHUHVW� UDWH: real interest rates are assumed to be 1 percentage point lower/higher than in the
current policy scenario.

It should be noted, however, that it was not possible to attach probabilities to the likelihood of each
scenario occurring, and consequently caution should be exercised when drawing comparisons with
the results.

7DEOH������ 6HQVLWLYLW\�WHVWV�IRU�SHQVLRQV�SURMHFWLRQV��GLIIHUHQFH�YLV�j�YLV�WKH�FXUUHQW�SROLF\
VFHQDULR

/LVERQ� +LJK /RZ /RZ /RZ /RZ +LJK

SRSXODWLRQ SRSXODWLRQ SDUWLFSDWLRQ�UDWH XQHPSOR\PHQW SURGXFWLYLW\ LQWHUHVW�UDWH

% -2,2 -0,6 0,1 0,3 -0,7 -0,6 0,0
'. -1,5 -0,5 0,2 -0,2 -0,1 0,1
' -2,8 -1,6 -0,9 0,4 -0,4 0,0 0,0
(/ -4,2 0,0
( -1,2 -1,7 1,3 1,0 -0,3 1,8 0,0
) -1,1 -0,6 0,0 0,5 -0,4 0,0

,5/ -0,9 -0,5 0,1 0,6 -0,1
, 0,3 -1,0 0,9 0,5 -0,2 1,2 0,0
/ 0,0 0,0
1/ -0,2 -0,2 -0,2 0,7 0,0
$ -3,5 -2,8 0,4 2,4 0,0 -1,2 0,0
3 -0,7 0,2 -0,6 0,4 -0,1 0,1
),1 -0,3 -1,1 0,8 0,7 -0,3 1,7
6 -0,8 -1,0 1,7 -0,1 1,0 0,7
8. -0,6 -0,2 -0,2 0,1 -0,1 0,9
(8 -1,3 -0,9 0,0 0,5 -0,3 0,6 0,1

(1) For Denmark, the results include the semi-funded labour market pension (ATP).
(2) Results for Ireland are expressed as a % of GNP and not GDP.
6RXUFH��EPC working group on ageing populations.

Table 3.8 presents the results of the sensitivity tests in terms of the difference vis-à-vis the current
policy scenario: the figure for the EU is a weighted average of those countries which reported
results. A positive figure indicates that pension spending is projected to be higher than in the current
policy scenario and vice versa.

Overall, the sensitivity of the projections appears to be modest relative to the scale of the ‘shocks’
introduced. For the most part, the average difference in terms of pensions spending as a share of
GDP compared with the “current policy” scenario was +/- 1% of GDP, changes which are not
sufficient to alter the main conclusions of the “current policy” scenario.
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For the demographic sensitivity tests, the impact is relatively small with the differences vis-à-vis the
current policy scenario increasing towards the end of the projection period. The projections for
Spain, Germany, Italy, Austria, Finland, Sweden and UK appear to be the most sensitive to
demographic changes. However, it is difficult, based on these scenarios, to fully understand the
impact of alternative demographic developments on public pension spending. This is because the
high and low scenarios result from changes in a combination of underlying demographic
assumptions, i.e. the assumptions for fertility rates, life expectancy and migration flows have all
been modified compared with the baseline scenario of Eurostat. Moreover, the age profile of the
population is very similar in the three scenarios: whereas the overall size of the population varies
considerably, much less variation is observed in the old-age dependency ratio.28

Regarding the low participation rate test, pension spending as a share of GDP increased in all
countries with lower labour force participation rates: however, the differences vis-à-vis the baseline
scenario were modest with the highest levels recorded for Austria. This suggests that while higher
participation and employment rates help meet the budgetary costs of ageing populations, on its own
it cannot prevent pension spending as a share in GDP from rising. A lower unemployment rate
reduced projected spending on pensions, but the effect was relatively small.

The impact of a higher/lower productivity rate on pension spending occurs through two
mechanisms. A lower rate of productivity growth will reduce the rate of GDP growth (and thus
increase pensions spending as a share of GDP). In addition, if pensions after retirement are indexed
to wages or if it is an earnings related system, the pension benefits will move in line with GDP, and
consequently, the level of pension spending as a share of GDP is almost unaffected. This is the case
for Denmark. Finally, the change in the real interest does not appear to have much impact in many
countries.

/LVERQ�VFHQDULR

Member States were also asked to run a so-called Lisbon scenario. The aim was to assess the level
of public pensions expenditures as a share of GDP on the basis of the growth and employment goals
set by Lisbon European Lisbon Council of March 2000 being reached.29 This was done by
introducing the following changes to the “current policy” scenario:

• male and female participation rates gradually converge to 83 per cent by 2045, i.e. the level
attained on average by the three best performers in the second half of the 1990s;

• male and female unemployment rates gradually converge to 4 per cent by 2045;

• the projections for working age population are taken from the high scenario provided by
EUROSTAT;

                                                

28 The OECD ran separate sensitivity tests for changes in fertility rates (+15% relative to baseline), life expectancy
(+3years for men and 2 years for women, and higher migration (+50%) calibrated to have a two-thirds probability
of occurring on the basis of past projection errors. They found that on average for OECD countries reporting
results, increased spending of between 0.4 and 1% of GDP would occur compared with a baseline scenario, which
is relatively small given the scale of the demographic changes.

29 The European Council set a target to UDLVH� WKH� HPSOR\PHQW� UDWH� IURP� DQ� DYHUDJH� RI� ���� WRGD\� WR� DV� FORVH� DV
SRVVLEOH�WR�����E\����� and to LQFUHDVH�WKH�QXPEHU�RI�ZRPHQ�LQ�HPSOR\PHQW�IURP�DQ�DYHUDJH�RI�����WRGD\�WR
PRUH�WKDQ�����E\�����.
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• productivity levels and productivity growth are assumed to converge across European countries,
and to the level and growth registered in the US, by 2050. Productivity growth in the US
assumed to be around 1% on average in the first half of this century.

The first two assumptions result in an employment rate of slightly below 80 per cent in the long-run.
They also imply that by 2010 the female employment rate is around 63 per cent for the EU on
average, whereas the total employment rate is close to 70 per cent.

Considerable caution must be exercised when considering the results of this scenario. First, it
should be borne in mind that this scenario assumes that planned labour market and structural
reforms lead to very significant increases in employment rates. Secondly, it is highly questionable
whether alternative demographic assumptions (the high population scenario) should have been used
in the context of making such a ‘policy’ simulation. The reforms being introduced as part of the so-
called Lisbon process may indeed prove successful in enhancing labour market performance and
increasing the rate of productivity growth: however, it is dubious to suggest they will raise fertility
rates and increase life expectancy.

Table 3.8 presents the results for all Member States, all of whom report lower levels of spending on
public pensions over the projection period compared with the current policy scenario (on average
some 1% of GDP). The largest reductions are projected in Belgium, Germany, Italy and Austria.
However, as noted above, it is not possible to disentangle the reasons behind the fall relative to the
current policy scenario. What is clear, however, is that even with the combined improvement in
participation and employment rates (above the assumed improvements in the current policy
scenario), a higher rate of productivity growth and more favourable demographic developments,
there will continue to be upward pressure on public spending in all countries, and very significant
increases in several Member States.

����� /HVVRQV�WR�EH�OHDUQHG�IURP�WKLV�SURMHFWLRQ�H[HUFLVH

This report of the AWG is the first attempt at EU level to systematically examine the budgetary
implication of ageing populations on public pensions systems and to improve the comparability of
projections. A considerable amount of time, effort and resources have been devoted to the task at
both national and European level during the past two years. Despite the limitations of all long-run
budgetary projections, the AWG is confident that the results cast light on the timing and scale of
budgetary pressures that are likely to emerge on public pension systems, and will provide a useful
input to the evolving policy debate.

Recent decisions of the European Council make it likely that projections of this type will need to be
remade periodically. In particular, the Stockholm European Council agreed that the issues relating
to the long-run sustainability of public finances, including pensions, are to be examined in the
context of stability and convergence programmes and the Broad Economic Policy Guidelines. Also,
the European Council of Göteborg called for the open-method of co-ordination to be extended to
cover pensions. With a view to improving the quality and efficiency of future projection exercises,
the following lessons can be drawn from the AWG’s work of the past two years:

• the projections show that notwithstanding reforms during the 1990s, ageing populations could
lead to increased expenditure on public pensions of between 3 and 5 percentage points of GDP in
most Member States in the coming decades up to 2050, with much larger increases projected in
some countries. For the EU as a whole, public pension spending is projected to peak in 2040 at
13.6% of GDP, up from 10.4% in 2000. The design of pension systems plays a crucial role in
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determining the budgetary impact of ageing populations. Meeting this additional cost of pensions
represents a major budgetary challenge for the EU.

• given that pension systems are reformed infrequently, it is not necessary to remake long-run
budgetary projections on an annual basis. A common projection exercise at EU level should
usefully take place periodically to take account of the latest demographic projections, any
reforms to pensions systems and improvements in projection models. Member States who
introduce major reforms to their pension systems in the intervening period may wish to submit
revised projections on an individual basis.

• making long-run projections is a time consuming and complex task that requires a considerable
amount of resources. In some Member States, a great deal of co-ordination is required as
projection models are spread across several Ministries or various pension institutions. Several
national authorities do not have long-run budgetary forecasting models and consequently had to
sub-contract the work to research institutions. This caused some delays in preparing projections
and complications sometimes arose when changes were introduced to the exercise, e.g. the
decision to make simulations of parametric reforms of pension systems. National authorities need
to consider whether additional resources should be devoted to making long-run budgetary
projections given that they are likely to form part of the regular EU work programme.

• some of the difficulties in making the projections could have been avoided via a clearer
specification of the inputs and assumptions to be used at the start of the projection exercise. As
mentioned earlier, it would be useful to have an in-depth exchange of views on the population
projections with demographers. In addition, a fuller discussion should take place of the labour
market assumptions to be used by Member States and, in particular, whether the assumed
increase in participation rates of females and older males is consistent with current policies.30

Finally, more consideration should be given to the type of sensitivity tests to be undertaken, and
in particular to design tests.

• the current projection exercise has only considered pension expenditures and not revenues to
pension systems, although some Member States did report data. Further work is needed to project
revenues to pension systems, taking the specific financing arrangements in different Member
States into account, and thus enable an estimate to be made of the projected financial balance of
pensions systems.

• further analysis on the feasibility and usefulness of the best means to measure pension liabilities
could be carried out. There is a long debate in the academic literature as to how pension
liabilities should be measured.31 Some authors argue that the current approach of recording
pension expenditures and revenues on a cash flow basis in national accounts gives an inaccurate
picture of government finances. They contend that unlike other public transfers, public pensions

                                                

30 Cross-country studies suggest that access to early retirement programmes and the incentives embedded in pensions
and tax systems encourage early withdrawal from the labour market, see Gruber and Wise (1997). There is now a
very substantial gap (of 6 to 7 years) in most EU countries between the statutory retirement age and the effective
retirement age. Since 1960, life expectancy at retirement age has risen by some 4 years, from 79 to 83 years. With
the age of retirement decreasing by about 3 years over the same period, the average duration of receipt of a pension
has increased by 7 years (i.e. from 13 to 20 years), which has substantially increased the costs of pensions, see
Visco (2001).

31 For a review, see Disney (2001).
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schemes (at least labour market-based schemes) operate according to insurance  principles:
contributions to a pensions schemes result in the acquisition of ‘rights’ to a future stream of
income, and current pension spending represents the discharging of an acquired liability.32

Pension contributions and expenditures could therefore be recorded on an accrual basis, i.e.
measuring the  change in accrued pension liabilities resulting from receipt of pension
contributions, net of pension payments, during the budgetary period. Further work along these
lines could help develop indicators of the financial sustainability of pension systems for use in
the open method of co-ordination on pension systems and in the examination of the sustainability
of public finances (see section 5).

In brief, a firm commitment is needed to improve projections at EU level, their quality and
comparability, in order to live up to mandate of the Stockholm European Council.

                                                

32 However, pension entitlements are not equivalent to a formal contractual obligation, as the parameters of systems
can be modified.
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The aim of this chapter is to provisionally present projections of public expenditure on
health care and long-term care for the elderly, in view of ageing populations. These
projections cover almost all of the fifteen EU Member States33, and make initial
projections of expenditure for the first half of the current century (2000-2050). The
expenditure projections were produced using a common methodology, a common
demographic projection and commonly agreed macroeconomic assumptions.  Moreover,
these assumptions were those used for the pensions projections reported in Chapter 3.
Projections of health care expenditure34 and long-term care expenditure were run
separately in order to analyse the implications of ageing for the two different expenditure
components.

In summary, the projections reveal that the impact of ageing for public finances, from
increased public expenditure on health and long-term care, is likely to be significant in
the first half of the current century.  The results of the projections are to be understood as
reflecting the impact of future demographic changes on overall levels of health and long-
term care expenditure - one way of interpreting the projections is to treat them as a
picture of what expenditure levels would be today if we had the demographic
composition of future years.  As such, these numbers are subject to both upside and
downside risks.  Upside risks stem from the fact that key non-demographic drivers of
health and long-term care expenditure are not explicitly modelled in the projections.
Moreover, assumptions for the developments of expenditures per head are mostly lower
than those that would be predicted from long-term historical trends.35  Downside risks
stem from the fact that the relationship between age and health status, and thus age and
care needs, is likely to change over time.

It should be noted at the outset however, that the economic implications of increased
expenditure on health and long-term care are quite different (and thus more difficult to
analyse) than in the case of increased pensions expenditure.  This is because increased
public expenditure on health and long-term care would also translate into an increase in
the size of a relatively large sector of the economy, thus affecting the sectoral structure of
the economy and overall economic development.  An investigation of the implications for
the economy of a larger health and long-term care sector, including possible
macroeconomic feedback effects, was beyond the scope of the current exercise –
macroeconomic developments were assumed to be exogenous.

This chapter forms only a provisional report of the AWG on its health and long-term care
projections.  Some Member States are still in the process of completing projections,

                                                

33 Projections of public expenditure on health care are available for all Member States except Luxembourg.
Projections of public expenditure on long-term care are available for ten Member States (B, DK, F,
IRL, I, NL, A, FIN, S and UK).

34 Throughout this report, a distinction will be applied between health care and long-term care, in line with
the distinction broadly applied in the projections.  See Annex 4 for expenditure definitions.

35 The assumptions on the future development of costs per head can be one way of implicitly including the
effect of all non-demographic drivers of expenditure.
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notably in the area of long-term care expenditure.  In addition, more time will be required
to analyse the projection results and their implications in greater detail – in particular, it
would be useful to decompose the results in order to identify the key drivers of changes
in expenditure levels over the projection period.  It would also be useful to cross-check
results in greater detail, and to ensure comparability of coverage of the expenditure
projections across Member States.

This chapter is structured as follows.  Section 4.2 discusses the relationship between
ageing and patterns of expenditure on health and long-term care.  Section 4.3 provides a
description of the projections exercise, giving a short overview of the methodology
applied and its implications.  Section 4.4 provides a summary and analysis of the results
of the baseline projections of health and long-term care expenditure.  Section 4.5 presents
the results of optional projections which attempt to extend the methodology used in the
baseline projections. The final section provides some provisional conclusions.

����� $JHLQJ�DQG�KHDOWK�DQG�ORQJ�WHUP�FDUH�H[SHQGLWXUH

3DWWHUQV�RI�DJH�UHODWHG�H[SHQGLWXUH�RQ�KHDOWK�FDUH

*UDSK������$JH�SURILOHV�IRU�SXEOLF�H[SHQGLWXUH�RQ�KHDOWK�FDUH

Belgium

Denmark

Germany

Spain

Spain

France

France

Italy

Netherlands

Austria

Austria

Finland

Sweden

United Kingdom

United Kingdom

0

5

10

15

20

0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90-94 95+

$JH�JURXSV

$
Y
H
UD
J
H
�H
[
S
H
Q
G
LW
X
UH
�S
H
U�
K
H
D
G
�H
[
S
UH
V
V
H
G
�D
V
�D
�V
K
D
UH
�R
I�
*
'
3
�S
H
U�
F
D
S
LW
D
�

��
�

Notes:

(1) The age-related profiles expressed as a share of GDP per capita, were those used for running the projections of health care expenditure.
The base year used for the projections varies slightly across Member States and so the profiles in the graph above refer to different years for
different Member States: 1997 for France, 1998 for Belgium, Denmark, Spain and the United Kingdom; 1999 for Italy; and 2000 for Germany,
Finland, Netherlands, Austria, and Sweden.  (Profiles for Portugal are not presented here as a different age classification is used.)

(2)The expenditure profiles here relate to public expenditure on health care only. Notably, they exclude private expenditures and public
expenditure on long-term care.  See definition of expenditures for projections in Annex 4.

(3) Where the age-profile is flat at the tail-end of the age-distribution, this is generally because a breakdown across age-groups was not
available at the highest ages in those Member States.

At first sight, health expenditure and ageing appear to be highly related.  This is because,
at a given point in time, older persons tend to consume more health care than other
groups – this is especially the case for the highest age groups.  This is revealed by looking
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at the profile of average health expenditure per head across different age groups.  Graph
4.1 presents age-related expenditure profiles for health care for some Member States.

Average expenditures per head on health care for different age groups (expressed as a
share of GDP per capita) are quite similar across Member States for prime-age
individuals – the largest differences between Member States are at the tail-end of the age-
distribution.  Nevertheless, in all Member States, after childhood, the age-related
expenditure profiles reveal increasing per capita expenditure levels with age.  However,
in those Member States where expenditure levels for the highest age groups have been
estimated separately (notably Belgium, Denmark, Austria and Sweden) expenditure on
health care appears to decline somewhat for the highest age groups36.  In some Member
States, health expenditure for the youngest age groups is also high.37  Data broken down
by sex reveals that average levels of expenditure on women tend to be higher than those
for men in middle age groups, due to pregnancy.  Graph 4.2 gives shows the separate
profiles for males and females for two representative Member States, Belgium and
Sweden.

The age-profiles displayed above for each Member State give average expenditure levels
across different age groups in a single year only.  Analysing age-profiles for individual
countries over time can illustrate important dynamics in the patterns of health care
spending over time.  In some countries, although not all, analyses of profiles over time
reveal changes in the pattern of spending across age groups across time.  Importantly,
some countries have seen greater increases in average expenditure levels for older age
groups than for other groups – i.e. the steepness of the age distribution has increased over
time in the past.38

                                                

36 To some extent this might reflect the fact that long-term care systems bear an increased burden vis-à-vis
health care systems for caring for the very old, and thus some health expenses might be included in
reported expenditures for long-term care.  It should be recalled that in analysing data it is often difficult
to distinguish between health and long-term care expenditures. However, some caution should be
exercised in assessing these results, as estimates of expenditure for the highest parts of the age
distribution are not likely to be very robust.

37 The coverage of expenditures for the youngest groups are not strictly comparable.  In some Member
States, costs of birth are explicitly included in the health expenditure attributed to persons in the first
year of life, notably in the UK (and Portugal).

38 See Jacobzone (2001) for a summary of the results for some OECD countries.  Data for Germany, France
and the United States show steepening profiles at high age groups over time.  Jacobzone notes that
detailed studies for the US reveal that this is due to the increasingly intensive use of technology at older
ages.  Other countries however, e.g. Canada and Finland, see relatively homogeneous developments in
expenditure levels per head across age groups.



36

*UDSK������$JH�SURILOHV�IRU�SXEOLF�H[SHQGLWXUH�RQ�KHDOWK�FDUH�IRU�PDOHV�DQG�IHPDOHV

%HOJLXP

0$/(

%HOJLXP

)(0$/(

Sweden
MALE

Sweden
FEMALE

0

2

4

6

8

10

12

14

16

18

20

0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90-94 95+

$JH�JURXSV

$
Y
H
UD
J
H
�H
[
S
H
Q
G
LW
X
UH
�S
H
U�
K
H
D
G
�H
[
S
UH
V
V
H
G
�D
V
�D
�V
K
D
UH
�R
I�
*
'
3
�S
H
U�

F
D
S
LW
D
��
�
�

Notes: See notes for Graph 4.1 above.

3DWWHUQV�RI�DJH�UHODWHG�H[SHQGLWXUH�RQ�ORQJ�WHUP�FDUH

Long-term care, as distinct from traditional health care intervention, is often required to
help persons complete the essential tasks of daily living, which they may be prevented
from completing themselves either due to chronic illness, disability or frailty.  However,
it should be noted that the boundary between health care and long-term care is difficult to
draw.  Thus, in analysing expenditure data, it is difficult to disentangle health care costs
and long-term care costs.  However, it is important to do this, as health and long-term
care expenditures have different determinants, and thus different trends over time.

Graph 4.3 shows expenditure profiles for a number of Member States.  Age profiles for
long-term care expenditure in Member States, show very little or no expenditure for
young and prime-age individuals39, and then rapidly increasing levels of per capita
expenditure for elderly persons. It is worth noting that whilst average expenditures per
head on health care peak for almost all Member States at somewhere between 15 and
20% of GDP per capita, the average expenditures per head on long-term care peak at
much higher levels.  In Graph 4.3, the highest peak of average expenditures is for the age-
group 95 years and over in Denmark, where expenditures are around 90% of GDP per
capita.

One other striking feature of Graph 4.3 is that long-term care expenditure levels per head
differ considerably between countries – this reflects radically different traditions in the
                                                

39 There are differences in the coverage of long-term care expenditure across Member States – long-term
care systems in some countries by definition only provide care for the elderly.  These differences are
due, inter alia, to different institutional structures for the provision of long-term care.  Profiles are thus
not completely comparable across Member States.



37

provision of care for the elderly. In some Member States, care for the elderly is in large
part formal, with a large share of formal care provided in an institutional setting40, rather
than in the homes of the elderly – thus leading to high levels of public spending on long-
term care.  In other countries the tradition of care is more for informal provision by
family members41.  However, in those countries where there is limited public provision of
formal care, some long-term care is likely to be provided through the health system, and
thus is included in data on health care expenditure.
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(1) The age-related profiles expressed as a share of GDP per capita, were those used for running the projections of long-term care
expenditure.  The base year used varies across Member States, and hence the profiles in the graph above refer to different years for
different Member States: 1998 for Belgium, Denmark; 1999 for Italy; and 2000 for Austria, Finland, Netherlands, and Sweden.

(2)The expenditure profiles here relate to public expenditure on long-term care only. Notably, they exclude private expenditures.

(3) Where the age-profile is flat at the high-end of the age-distribution, this is generally because a breakdown across age-groups was not
available at the highest ages in those Member States.

Graph 4.4 shows profiles of expenditure on long-term care broken down by sex, for two
Member States – Denmark and Austria.  Where data is broken down by sex, as in Graph

                                                

40 Trends in OECD countries in recent years, including in some Member States, have been to reduce the
share of formal care provided in an institutional setting, especially for the younger elderly.  The trend
has been towards care provided in elderly persons’ homes, which is usually in line with their wishes, as
well as implying much lower levels of expenditure.   See OECD 2000b.

41 There is great uncertainty as to how cross-country patterns of care will change with changing patterns of
labour market participation, including in particular the increased formal labour market participation of
women.
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4.4, it generally reveals higher per capita expenditure on long-term care for women than
men.

$JHLQJ�DQG�H[SHQGLWXUH�RQ�KHDOWK�DQG�ORQJ�WHUP�FDUH

The age-related pattern of health care expenditure per head combined with the ageing of
the population initially fuelled concerns about the future fiscal impact of ageing
populations.  However, the situation is more complex than static age-related expenditure
profiles suggest.

In fact, contrary to the impression created by age-specific profiles of average expenditure,
empirical research reveals that population ageing has not been an important driver of
aggregate levels of expenditure on health care - Jacobzone (2001) notes that at the
aggregate level, no link exists between levels of spending and the relative demographic
situation of countries.
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Notes: See notes for Graph 4.3.

Expenditure on health care grew substantially in Europe over the second half of the last
century, with total public and private expenditure on health roughly doubling as a share
of GDP over the period 1960-1990.  Levels of public expenditure on health grew even
more rapidly over this period as a result of increased coverage by public insurance.
However, ageing was not a significant driving force of the increase in health expenditure.
Empirical evidence on the evolution of health expenditure between the 1960s and the
1990s42 suggests that other factors were more important.  These factors included:
                                                

42 See OECD, 1994, Oxley, MacFarlan, “Health Care Reform - Controlling Spending and Increasing
Efficiency” for a summary.
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increased coverage of public provision of health care or health insurance; increased
demand/consumption of health care in line with increased prosperity; and supply-side
factors such as the increased use of new and more expensive technology; and high
medical price inflation.

One reason for the limited effect of population ageing on health care expenditure, is that
health care expenditure over the lifetime of an individual tends to be concentrated at the
end of life, irrespective of the age of death (these expenditures at the end of life are
sometimes called “death costs”).  Because mortality rates are higher at older age groups
this concentration of expenditure at the end of life leads to an upwards bias in the
distribution of health expenditure by age for these groups.  Thus, to the extent that future
population ageing in the form of increased numbers of elderly persons reflects increases
in life expectancy (i.e. decreases in age-specific mortality rates), projections based on the
static age-related expenditure profiles shown above are likely to overestimate the impact
of ageing on future aggregate expenditure levels.

Life expectancy has increased significantly in Europe in the second half of the last
century, and increases are also expected in the future.  Increases in life expectancy have
gone hand-in-hand with improvements in the average health status of the elderly,
particularly for the young elderly (that is persons aged less than 80).  On the other hand,
very old age (over 80 or 85) continues to be characterised by illness, disability and/or
frailty.

On long-term care, Jacobzone (2001) notes that changes in expenditure tend to be driven
by trends in disability, institutionalisation, changes in social models43 (which determine
the extent of provision of care in an informal setting), and changes in policy on the
provision of care.  Results for OECD44 countries reveal reductions in disability, and some
reduction in institutionalisation of elderly persons, which may have some (limited)
impact on public finances.

In summary, therefore, whilst at any given point in time a large share of the overall
resources of health and long-term care systems is devoted to elderly people, this does not
necessarily mean that ageing is or will be a key driver of expenditure increases.  A simple
combination of age-related expenditure profiles with future demographic projections, as
is done in the expenditure projections reported here, gives a very simplistic view of the
impact of ageing on health and long-term care expenditures.  Notably this ignores a
number of the underlying causes of increases in health care expenditure.  Jacobzone
(2001) notes that projections carried out in this fashion cannot be considered to be “real
numbers” for the future, but more a snapshot of the simple effects of demography.
Moreover, to the extent that health expenditures are concentrated at the end of life, and
future demographic shifts reflect increased life expectancy, these simple projections are
even likely to overestimate the importance of ageing on expenditure.

                                                

43 In this context, future changes in labour market participation, notably the expected increase in the
participation of women in formal labour markets, could significantly influence the pattern of care
provision in some Member States.

44 See Jacobzone et al, “Is the health of older persons in OECD countries improving fast enough to
compensate for population ageing?”, OECD Economic Studies No. 30, 2000/I
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����� 'HVFULSWLRQ�RI�WKH�SURMHFWLRQV

$LP�DQG�VFRSH�RI�WKH�SURMHFWLRQV�H[HUFLVH

The aim of the exercise was to run projections of public expenditure on health and long-
term care in order to assess the impact of ageing populations on future expenditure levels.
Projections of public expenditure on health and long-term care are required to inform the
debate on the future impact of ageing populations for public finances. The expenditure
projections carried out by the Member States attempt to measure the impact of ageing on
health and long-term care expenditure in individual Member States in the first half of the
current century.  The projections for public expenditure on health care and public
expenditure on long-term care are carried out separately in order to isolate the
implications of demographic changes for the two different expenditure items.45 The
baseline projections were carried out using a common methodology46, a common
demographic projection, and commonly agreed macroeconomic assumptions.  The
demographic and macroeconomic assumptions are the same as those used in the pensions
expenditure projection exercise – see Chapters 2 and 3.

However, the projections carried out in this exercise cannot be considered to be likely
“real” levels of future public expenditure on health and long-term expenditure.  This is
primarily because the projections only really attempt to measure the impact of
demographic changes, under two simple cost assumptions.  The projections do not take
into account the impact of other factors likely to drive future trends in health and long-
term care expenditure, including notably technology.  Moreover, the simple rules for the
developments of expenditures per head employed in the projections, which can be
thought of as implicitly encapsulating the impact of all non-demographic drivers of
expenditure, are likely to underestimate future trends in expenditures per head (or unit
costs).  Finally, the core methodology employed for measuring the impact of
demographic trends is likely to overestimate the importance of the demographic changes
in determining overall levels of expenditure.

A number of projections were carried out for public expenditure on both health care and
long-term care.  Some of these projections constituted “Core” projections – these include
baseline cases, as well as some projections using alternative demographic and
macroeconomic assumptions.  Most Member States were able to complete the majority of
the core projections, although a number of Member States were not able to run
projections for long-term care due to data constraints.  A further set of projections were
considered to be “Optional” projections – these projections generally extended the
methodology employed in the baseline cases in order to address the key shortcomings of
this methodology.  Only a few Member States were able to complete optional projections.

7KH�PHWKRGRORJ\�IRU�WKH�FRUH�SURMHFWLRQV

The basic methodology employed for the core projections for public expenditure on
health and long-term care expenditure was based on the DJH�UHODWHG� H[SHQGLWXUH

                                                

45 Fourteen Member States carried out projections of the impact of ageing on public expenditure on health-
care, and ten Member States for long-term care.

46 Projections for Ireland for both health and long-term care expenditure do not follow the common
methodology precisely, but are essentially consistent with projections for other Member States.
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SURILOHV for health and long-term care expenditure discussed in Section 4.2.  In all
countries, separate profiles were available for men and women for health care, and in
almost all for long-term care.  Essentially, the age- and sex-related profiles of
expenditure, defined by data from a base year, were matched to demographic projections
for future years under two simple cost assumptions.  (A formal explanation of the
methodology can be found at Annex 3.) Whilst the level of average expenditure per head
in each projection year is defined by the cost assumption made, the relative magnitudes of
expenditures per head across age- and sex-groups remain the same in all projection years,
and are the same as in the base year profiles.  That is, in all projection years, expenditures
across all age and sex groups are assumed to grow at the same rate.

One of the primary DGYDQWDJHV�RI�WKH�EDVLF�DSSURDFK used for the projections is that it
generates projections which focus on the possible impact of demographic changes on
expenditure levels, which was the main aim of the AWG expenditure projections.
Another advantage of the approach is its relative simplicity (once the extremely difficult
process of estimating age-related expenditure profiles is completed).

However, in terms of measuring the future burden for public finances, this approach has a
number of GUDZEDFNV.  Firstly, the approach assumes a simple relationship between age
and health and long-term expenditure levels per capita, based on age- and sex-specific
expenditure profiles for a base year.  As discussed in Section 4.2, the actual future
relationship is likely to be far more complex.  Notably, the approach taken in these
projections ignores the concentration of health expenditures at the end of life.  Thus the
projections undertaken are likely to overestimate the impact of future demographic
changes on overall expenditure levels.

Secondly, the approach taken in the projections avoids explicitly modelling the other
factors which are likely to be important in driving health and long-term care expenditures
in the future.  These include the diffusion of medical technology, relative prices for
medical inputs, the intensity of care at older ages, and the extent to which long-term care
is provided in a formal setting.  Furthermore, the details of the institutional set up of
different health care systems in different Member States also determine the way that
different drivers of expenditures interact to produce aggregate levels of health
expenditure – thus similar trends in different countries can have vastly different
consequences for aggregate expenditure levels in different countries.  These different
expenditure determinants have not been taken into account in the projections using the
basic methodology.

Whilst, these other non-demographic drivers of health and long-term care expenditures
per head are not explicitly modelled, they are implicitly encapsulated in the development
of expenditures per head over the projection period i.e. in the cost rules employed.
However, the cost rules employed are relatively conservative, and thus are likely to
underestimate future developments in expenditures per head.

Projections were carried out using two different FRVW� DVVXPSWLRQV.  The first cost
assumption employed was that expenditures per head on both health and long-term care
(across all age- and sex-groups) grow at exactly the same rate as *'3�SHU�FDSLWD. The
evolution of expenditure levels under this cost assumption, expressed as a share of GDP,
can be considered to be neutral in macroeconomic terms – this is because if there were no
change in the age structure of the population, then the share of the health and long-term
care sectors in GDP would remain the same over the projection period even if the size of
the population changed.
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The second cost assumption employed is that expenditures per head (again across all age-
and sex-groups) grow at the same rate as *'3�SHU�ZRUNHU47 (i.e. at the same rate as
productivity48). The logic for this second cost assumption is that wages are a key
determinant of costs in the health and long-term care sectors, as these two sectors are
labour intensive.  It is also assumed that wages in the health sector grow at the same rate
as wages in the whole economy, and that wages in the whole economy generally follow
the trend of economy-wide productivity. Hence, expenditures per head are assumed to
grow at the same rate as productivity in the whole economy49.

The main difference between the two assumptions relates to whether a change in the rate
of participation in the labour market has an impact on the absolute level of health/long-
term care expenditure (e.g. expressed in euros). Using the cost assumption of GDP per
capita, higher participation and thus employment, leading to a higher GDP per capita is
accompanied with a higher absolute level of expenditure, as the results expressed as a
percentage of GDP are projected to be constant. Using the GDP per worker cost
assumption, higher participation does not have an impact on the absolute level of health
expenditure, thus leading to a decrease of expenditure when expressed as a share a GDP.
The main implication of this difference is that under the GDP per capita cost assumption,
higher participation does not help in cushioning the budgetary consequences of ageing on
health expenditure, whereas under the GDP per worker cost assumption it does.

The two cost assumptions used assume that expenditures per head grow at exactly the
same rate as either GDP per capita, or GDP per worker.  That is it is assumed that there
will be a unitary elasticity of expenditures to GDP per capita/worker over the long-term.
However, in the past, the long-term elasticity of expenditures to income has been higher
than one.  This  suggests that the assumptions used for the projections might
underestimate the growth of costs/expenditures per head.

                                                

47 Ireland only presents results under this cost assumption.  Moreover, average expenditure per head is
expressed as a share of GNP per capita rather than GDP per capita.  However, as GNP per capita and
GNP per worker grow by virtually the same amount over the projection period, the results for 2050 are
expected to be the same under both cost assumptions.

48 Where productivity is measured by person employed.
49 This also implies that either: the health and long-term care sectors do not benefit from productivity gains,

and that the volume of care services provided does not increase; or alternatively that both productivity
in the health and long-term care sectors, and the volume of services provided grow in line with the rate
of economy-wide productivity growth.
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2SWLRQDO�SURMHFWLRQV

Some Member States were able to run a number of additional optional projections.
These projections extended the core methodology, and in some cases tried to address
some of the shortcomings of the methodology employed for the core projections.  The
results of these projections are reported in Section 4.5.

One of the optional projections attempts to project forward past trends in expenditures
per head, using an elasticity of expenditures per head to GDP per capita of greater than
one, in an attempt to capture the effects of non-demographic factors driving costs in
health expenditure.  Another of the optional projections for health care attempt to
incorporate the concentration of health expenditures at the end of life – the so-called
“death-costs” scenario.  On long-term care specifically, some Member States undertook
projections of long-term care which would incorporate possible future improvements in
the health of the elderly.  Another optional projection attempts to measure the impact of
possible future changes in the share of formally provided long-term care.

However, these optional projections did not attempt to explicitly model institutional
differences between Member States’ care systems, or to explicitly model some of the key
supply side cost factors which are likely to determine expenditures in the future.  Indeed,
this would be beyond the scope of the current AWG exercise.

'HILQLWLRQ�RI�H[SHQGLWXUH50

As the aim of the projections is to measure the impact of ageing on public expenditures in
view of the long-term sustainability of the public finances, the projections for both health
and long-term care expenditure include only public expenditure on these items – in some
Member States private expenditures can be significant.

Moreover, in order to analyse separately the results for health and long-term care
expenditure, Member States were asked to use separate estimates for these two different
components.  In some Member States, where health and long-term care is closely
intertwined, the split may have been somewhat artificial.

����� 3URMHFWLRQV� RI� IXWXUH� SXEOLF� H[SHQGLWXUH� RQ� KHDOWK� DQG� ORQJ�WHUP� FDUH
�FRUH�SURMHFWLRQV�

A number of core projections were carried out by Member States.  These projections
were for public expenditure on health and long-term care under different cost,
demographic, and macroeconomic scenarios51.  Projections for health care and long-term
care were run separately.  Almost all Member States completed projections for health
care52, but not all were able to run projections for long-term care53.  Core projections

                                                

50 For further details on the definition of the public share of expenditure, and on the split of expenditure
between health and long-term care, see Annex 4.

51 A large number of projections were carried out by the AWG.  In order to ease the exposition, not all of
the results are presented in this chapter.  Some additional results can be found in Annex 5.

52 Luxembourg is expected to complete its health expenditure projections in early 2002.
53 In most Member States that did not run projections of long-term care, this is because age-/sex-specific

expenditure estimates were not available.
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were carried out using the methodology discussed in Section 4.3, and described in more
detail in Annex 3.

Projections were carried out using two different cost assumptions (where expenditures
per head grow at the same rate as GDP per capita or GDP per worker respectively).
However, the two sets of results under the Current Policy macroeconomic scenario will
be treated together in this chapter, as in general the results are not greatly different, and
follow similar trends in the long-term54.  This is because in the long-term the evolution of
GDP per capita and GDP per worker is quite similar.

������� 5HVXOWV�RI�EDVHOLQH�SURMHFWLRQV�IRU�SXEOLF�H[SHQGLWXUH�RQ�ERWK�KHDOWK
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Notes: (1) Results for public expenditure on long-term care are not yet available for a number of Member States.

(2) Results for Ireland are expressed as a share of GNP.

(3) Weights are calculated according to the Member States for which results are available.  Therefore for health care it is a weight
for the EU-14, and for long-term care, and total expenditure on health and long-term care, the average is for 10 Member States.

Table 4.1 reveals that for those Member States that have conducted projections of total
public expenditure for both health care and long-term care, the pure consequences of

                                                

54 Whilst differences between the two cost assumptions are not great by 2050, they can be more marked for
some other projection years.
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demographic changes on expenditure over the projection period would range from 1.7 to
3.9 per cent of GDP. For these Member States, overall levels of public expenditure would
range between 7.5% of GDP (for Italy) to 12.1% of GDP in 2050 (in Sweden).  This
compares with a range of expenditures in 2000 ranging from 5.5% (again in Italy) to
8.8% of GDP (again in Sweden) in 2000.  On average, the increases would lead to levels
of public expenditure on health and long-term care in 2050 around 30 to 40 per cent
greater than in 2000.

With the exception of Austria, all of the Member States that would experience the highest
overall increases in total public expenditure on health and long-term care (over 3
percentage points of GDP), would experience the largest part of this increase through
increased public expenditure on long-term care rather than health care.  These are the
Member States that have a strong tradition of formal provision of long-term care for the
elderly (Denmark, the Netherlands, Sweden and Finland).55

In all almost all Member States (except for Greece and Spain) projection results under the
GDP per worker cost assumption are higher than under the GDP per capita cost
assumption.  For those countries where there are results for both health expenditure and
long-term care expenditure, the range of increase in expenditures over the projection
period rises to 2.1 to 3.9 per cent of GDP in the GDP per worker cost case from 1.7 to 3.2
per cent of GDP in the per capita cost case.  In most countries, the difference in the
results between the two cost assumptions is not very great over the length of the
projection period.

7DEOH�����$YHUDJH�HPSOR\PHQW�DQG�SRSXODWLRQ�JURZWK�RYHU�WKH�SURMHFWLRQ�SHULRG
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) -0,03% 0,10%
,� -0,34% -0,33%
,5/ 0,51% 0,52%
1/ 0,09% 0,23%
$ -0,19% -0,12%
3 0,03% 0,18%
),1 -0,29% -0,09%
6 0,01% 0,07%
8. -0,08% 0,08%

Where the results under the GDP per worker cost assumption are greater than under the
GDP per capita cost assumption (i.e. for all countries except Greece and Spain), this is

                                                

55 It general, although with some marked exceptions, those Member States that have high initial levels of
expenditure also tend to be those that have the highest final levels of expenditure in 2050.  To an
important extent this is due to the methodology employed.
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because employment growth over the projection period will be lower than population
growth56 – see Table 4.2 below.  In these countries, the differing trends in overall
population and employment are due largely to the changing age composition of the
population, including notably a greying of the population.

3XEOLF�H[SHQGLWXUH�RQ�KHDOWK�FDUH

Table 4.1 reveals that the mechanical impact of ageing on levels of public expenditure on
health care would lead to increases in expenditure of between 0.7 and 2.3 percentage
points of GDP over the fifty year projection period.  This would lead to an average
increase in public expenditure on health care of 25-30% over the projection period.  Most
Member States experience increases in the range of 1 to 2 percentage points of GDP, with
only three Member States likely to experience increases above 2 per cent of GDP
(Germany, Ireland and Austria).  The impact of ageing on overall levels of public
expenditure on health care would result in expenditure levels ranging from 5.6% (for
Netherlands and the UK) to 8.2% of GDP in 2050 (for Ireland) compared with 4.6% to
6.2% of GDP in 2000.  Three Member States (Germany, France and Ireland) could see
public expenditure health care of around 8% of GDP in 2050.

A more detailed examination of results57 over the projection period reveals that the
impact of demographic changes on levels of health expenditure is likely to stabilise
around 2040 for most Member States.  This is in line with the overall demographic
composition which also stabilises around this period.58

Moreover, a breakdown of the results by age group59 reveals that demographic changes
would lead to a decline in public expenditure on health care for all persons excluding the
elderly (i.e. for the 0-64 age group) between 2000 and 2050.  However, this decline in
expenditure is more than compensated for, in all Member States, by an increase in
expenditure on the elderly, and in particular on the very old (those aged 80 and over).
Notably in Germany and Italy the growth in expenditure on the over-eighties group is
over 200%.

3XEOLF�H[SHQGLWXUH�RQ�ORQJ�WHUP�FDUH

The impact of demographic changes on levels of public expenditure on long-term care
would lead to increases in expenditure ranging from 0.2 to 2.5 per cent of GDP over the

                                                

56 Or equally that the decline in the population is smaller than the decline in the numbers of persons
employed.

57 See Annex 5.

58 The results of the projections using the per worker cost assumption, expressed as a share of GDP, show
slightly more variability over the projection period than the projections using the per capita cost
assumption.  In some periods, expenditure declines as a share of GDP.  However, this is not to say that
expenditure levels (in absolute terms decline) – when expenditure is expressed as a share of GDP, in
some periods the impact of ageing is more than offset by the contribution of employment to GDP
growth.

59 See Annex 5.
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fifty year projection period60.  This would lead to an average increase in public
expenditures on long-term care of around 70% over the 50 year projection period.  In
2050, expenditure levels would range from 0.9% of GDP (in Ireland) to 5.5% of GDP
(for Denmark).

It is possible to distinguish two groups from the ten Member States for which projections
for long-term care are available: six Member States would experience increases in
expenditure of up to and around 1 percentage point of GDP and the other four (Denmark,
Netherlands, Finland and Sweden) would experience increases of between 1.7 and 2.5
percentage points of GDP.  The second group are all countries with strong traditions of
formal care for the elderly.  However, low projected increases in expenditure in other
Member States, which are the result of lower initial levels of public expenditure on long-
term care, may not necessarily mean less of a risk of expenditure increases for these
countries.  This is because future sharp increases in the numbers of the very old combined
with projected increases in labour market participation, particularly for women, might
force policy changes which lead to increased formal provision of long-term care in those
countries.

Unlike in the case of public expenditure on health care, expenditure on long-term care
across the ten Member States does not tend to stabilise around 2040 – instead the impact
of demographic changes would lead to growth in expenditure throughout the whole
projection period.61  This is in line with the continued growth of the share of the
population aged 80 and over.62

A breakdown of the projections by age group63 reveals that by far the largest part of the
increase in expenditure over the fifty year period is due to increases in expenditure on the
over-eighties age group, in all Member States. For example, in Italy, Netherlands, Finland
and Austria, more than 90% of the increase in projected expenditure is due to increased
expenditure for this group.  Moreover, in Italy and Austria expenditure on this group in
2050 would be more than three times its level in 2000.

������� 6HQVLWLYLW\� RI� SURMHFWLRQV� RI� SXEOLF� H[SHQGLWXUH� RQ� KHDOWK� DQG� ORQJ�
WHUP�FDUH�WR�GLIIHUHQW�GHPRJUDSKLF�DVVXPSWLRQV

Projections of public expenditure on health and long-term care were run assuming two
sets of alternative demographic scenarios: a high life expectancy scenario (where life
expectancy is assumed to be greater than in the central variant, but where all other
assumptions remain the same) and a high population scenario (where life expectancy,
fertility and net migration are assumed to be greater than in the central variant).  Whilst
all of the demographic projections were produced using a common methodology, the
different demographic variants nevertheless imply changes relative to the central variant
                                                

60 As for health care, the GDP per worker cost assumption leads to expenditure levels in 2050 which are
greater than under the GDP per capita cost assumption, for all ten Member States with projections of
public expenditure on long-term care.  However, the additional expenditure implied is not very great.

61 See Annex 5 for details.

62 In contrast, the share of the population aged over 65 tends to stabilise in a number of Member States
around 2040.

63 See Annex 5 for details.
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of differing magnitudes across Member States.64  Table 4.3 presents the results for public
expenditure on health care, and Table 4.4 presents the results for public expenditure on
long-term care.
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Notes: (1) A full set of results for the alternative demographic variants were not available for Greece and Austria.

(2) See notes for Table 4.1.

In all Member States, the demographic variant with KLJKHU�OLIH�H[SHFWDQF\ adds to the
increase in the public cost of health care over the fifty year projection period.
Nevertheless, by the end of the projection period, the additional increase in the level of
expenditures relative to the central demographic variant is not very great, ranging from an
additional increase of around 0.1 percentage points of GDP by 2050 in Denmark, to 0.6
percentage points in a number of Member States.

Similarly, for public expenditure on long-term care, the high life expectancy demographic
variant adds to the projected level of long-term care expenditure in 2050, but the scale of
the additional expenditure shows greater variety across Member States than in the case of
health care.  For France, the additional burden implied by higher life expectancy in 2050
is only around 0.1 percentage points of GDP.  For other countries it is much greater – for
example, this is the case for Sweden where the size of the additional implied expenditure
is 1.2 to 1.4 percentage points of GDP in 2050.  In a situation where life expectancy is
high, the demographic impact of population ageing could therefore lead to levels of
expenditure in Sweden, Denmark and the Netherlands of 5 to 6 per cent of GDP. Thus
the Member States that would suffer the greatest additional impact on public expenditure
on long-term care under a higher life expectancy scenario, are also those with relatively

                                                

64 See Chapter 2 of this report for a description of the demographic projections.
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high levels of initial expenditure (and thus the highest increases in projected expenditure
under the central demographic scenario).65
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Notes: (1) A full set of results for the alternative demographic variants were not available for Austria.

(2) See notes for Table 4.1.

Under the KLJK�SRSXODWLRQ�GHPRJUDSKLF�YDULDQW, public expenditure on health care in
almost all Member States in 2050 would be the same or lower than under the central
demographic variant.  The effect of higher fertility and higher migration would outweigh
the impact of higher life expectancy on expenditure levels when expressed as a share of
GDP.66  The difference in expenditure levels in 2050 between the central and the high
population variants varies somewhat across Member States – for a number of Member
States the reduced burden in expenditure levels in 2050 is very small, less than or around
0.1 per cent of GDP.  For others, this could lead to an decrease of 0.4 per cent of GDP by
2050.  Nevertheless, in general, the differences in expenditure levels implied by the high
population demographic scenario relative to the central variant are not great.

For the Member States which have projections for long-term care, expenditure levels in
2050 under the KLJK�SRSXODWLRQ�GHPRJUDSKLF�YDULDQW, are very close to those under the
central variant demographic projection – slightly above for some Member States, and
slightly below for others.  So in the case of long-term care, increased fertility and
migration leading to a higher population level, would outweigh (although not in all cases)
the impact of higher life expectancy on overall expenditure levels when expressed as a
share of GDP for most Member States.
                                                

65 In general the additional burden on public finances implied by the high life expectancy scenario relative
to the central demographic variant, is greater where average costs per head are assumed to grow at the
same rate as GDP per worker.

66 For example under the GDP per capita cost assumption, this is because higher population levels imply a
lower rate of increase of GDP per capita for a given level of GDP, and thus a lower rate of growth of
expenditures per head.  This effect outweighs the effect of having a larger number of older persons
who, under this methodology, imply high levels of expenditure per head.  An analogous effect (in terms
of the numbers of persons employed) is seen in the GDP per worker cost case.
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In summary therefore, the results of projections for SXEOLF�H[SHQGLWXUH�RQ�KHDOWK�FDUH
do not appear to be very sensitive to the choice of demographic scenario.  Nor do the
results for SXEOLF� H[SHQGLWXUH� RQ� ORQJ�WHUP� FDUH vary much between the central
scenario and the high population scenario.  However, the high life expectancy
demographic variant could lead to a considerable additional burden in terms of long-term
care expenditures in some Member States – notably those where expenditures on long-
term care would already be high.67

������� 6HQVLWLYLW\� RI� SURMHFWLRQV� RI� SXEOLF� H[SHQGLWXUH� RQ� KHDOWK� DQG� ORQJ�
WHUP�FDUH�WR�WKH�FRVW�DVVXPSWLRQV

The projections reveal that the evolution of public expenditure on health and long-term
care over the fifty years would not differ greatly for the majority of Member States
between a case where expenditures per head grow at the same rate as GDP per worker, or
GDP per capita.  This is because, for most Member States, over the fifty year projection
period the evolution of these two variables would be relatively similar.
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Notes: Sensitivity analysis on the cost assumption is not available for all Member States.

In addition to running the projections for these two different cost assumptions, some
Member States also undertook a sensitivity analysis on costs.  The aim of the projections
was to see how much levels of public expenditure would vary if expenditures were

                                                

67 Again expenditures for the different demographic variants tend to be higher where expenditures per head
grow at the same rate as GDP per worker, compared with the GDP per capita case.
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slightly above or below the central cases.  As this was purely an illustrative exercise, this
was only carried out around one of the central cost assumptions – the assumption where
average expenditures per head grow at the same rate as GDP per capita.  The sensitivity
analysis involved making simple adjustments to the overall cost assumption. A high cost
growth assumption assumed that average expenditure per head grows at 0.25 percentage
points above the rate growth of GDP per capita in each projection year, and the low cost
growth assumption assumes that average expenditure per head grows at 0.25 percentage
points below the rate of growth of GDP per capita.68 The results for public expenditure
on health care are presented in Table 4.5, and for public expenditure on long-term care in
Table 4.6.
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% ���� 1.7% ���� 1.5% ���� 1.3% ����

,5/ ���� 1.0% ���� 0.9% ���� 0.8% ����

, ���� 1.2% ���� 1.0% ���� 0.9% ����

1/ ���� 5.4% ���� 4.7% ���� 4.2% ����

),1 ���� 3.7% ���� 3.3% ���� 2.9% ����

6 ���� 5.4% ���� 4.8% ���� 4.2% ����

8. ���� 2.9% ���� 2.6% ���� 2.3% ����

([SHQGLWXUH�
RQ�ORQJ�WHUP�
FDUH�DV�D�

VKDUH�RI�*'3�
LQ�����

+LJK�FRVW�JURZWK�
YDULDQW

&HQWUDO�YDULDQW /RZ�FRVW�JURZWK�YDULDQW

&RVW�DVVXPSWLRQV�

$YHUDJH� ORQJ�WHUP�FDUH�H[SHQGLWXUH�SHU�FDSLWD�JURZV�DW� WKH� VDPH� UDWH� DV�*'3�SHU� FDSLWD� LQ� WKH� FHQWUDO
YDULDQW�

$YHUDJH�ORQJ�WHUP�FDUH�H[SHQGLWXUH�SHU�FDSLWD�JURZV�DW������SHUFHQWDJH�SRLQWV�DERYH�WKH�UDWH�RI�JURZWK�RI
*'3�SHU�FDSLWD�LQ�WKH�KLJK�FRVW�JURZWK�YDULDQW�

$YHUDJH�ORQJ�WHUP�FDUH�H[SHQGLWXUH�SHU�FDSLWD�JURZV�DW������SHUFHQWDJH�SRLQWV�EHORZ�WKH�UDWH�RI�JURZWK�RI
*'3�SHU�FDSLWD�LQ�WKH�ORZ�FRVW�JURZWK�YDULDQW�

Notes: Sensitivity analysis on the cost assumption is not available for all Member States that ran projections for long-term care.

For SXEOLF�H[SHQGLWXUH�RQ�KHDOWK�FDUH, the increase in expenditures over the fifty year
projection period ranged from 0.8 to 2.3 percentage points of GDP under the central GDP
per capita cost assumption.  Under the high cost growth assumption this range increases
to 1.6 to 3.3 percentage points of GDP.  Under the low cost growth assumption, the range
declines to 0.1 to 1.4 percentage points of GDP.  For SXEOLF�H[SHQGLWXUH�RQ�ORQJ�WHUP
FDUH� the central cost assumption implies an increase in the expenditure level by 2050
ranging from 0.2 to 2.2 percentage points of GDP.  Under the high cost growth

                                                

68 Thus in the high cost growth case, if GDP per capita were assumed to grow by 1% in a given projection
year, then public expenditures on health and long-term per head (across all age- and sex-groups) would
be assumed to grow by 1.25%.
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assumption this range increases to 0.3 to 2.9 percentage points of GDP.  Under the low
cost growth assumption, the range declines to 0.1 to 1.7 percentage points of GDP.  The
differences between the different cost assumptions appear to the be greatest for those
countries with high levels of initial expenditure.

Overall, the projections for public expenditure on health and long-term care reveal
themselves to be relatively sensitive to alternative scenarios for the growth of
expenditures per head.

������� 3URMHFWLRQV�RI�SXEOLF�H[SHQGLWXUH�RQ�KHDOWK�DQG�ORQJ�WHUP�FDUH�XQGHU
D�GLIIHUHQW�PDFURHFRQRPLF�RXWORRN�±�WKH�/LVERQ�VFHQDULR

Under the assumption that expenditure per head grows at the same rate as GDP per
worker, macroeconomic developments, and notably labour market and productivity
developments enter into the key factors driving the projection results expressed as a share
of GDP.  It is therefore possible to also run the projections under alternative
macroeconomic scenarios.  A second set of projections were run using the so-called
Lisbon scenario.  To summarise, this scenario assumes the high population demographic
projection, as well as more favourable labour market developments than the Current
Policy macroeconomic scenario.  These more favourable labour market developments
imply a lower rate of growth of GDP per worker compared with the Current Policy
macroeconomic scenario.  The results for health expenditure are presented in Table 4.7,
and for long-term care expenditure in Table 4.8.

7DEOH� ���� 3URMHFWLRQV� RI� SXEOLF� H[SHQGLWXUH� RQ� KHDOWK� FDUH� XQGHU� DQ� DOWHUQDWLYH
PDFURHFRQRPLF�VFHQDULR

$YHUDJH�ORQJ�WHUP�FDUH�H[SHQGLWXUH�SHU�FDSLWD�JURZV�DW�WKH�VDPH�UDWH�DV�*'3�SHU�ZRUNHU
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GXH�WR�KLJKHU�
SRSXODWLRQ�LQ�

/LVERQ�
VFHQDULR
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% ���� 6.8% ���� 5.8% ���� ���� -0.1 -0.9

'. ���� 6.2% ���� 5.9% ���� ���� 0.0 -0.3
'� ���� 7.7% ���� 6.6% ���� ���� -0.4 -0.8
( ���� 6.6% ���� 5.9% ���� ���� -0.2 -0.5
)� ���� 8.0% ���� 7.4% ���� ���� -0.3 -0.3
,� ���� 6.6% ���� 5.4% ���� ���� -0.1 -1.1
1/ ���� 5.9% ���� 6.0% ���� ��� 0.0 0.0
$���� ���� 7.1% ���� 6.0% ���� ����

3 ���� 6.6% ���� 6.4% ���� ���� -0.1 -0.1
),1 ���� 6.4% ���� 5.5% ���� ���� -0.1 -0.8
6 ���� 7.2% ���� 7.0% ���� ���� -0.1 -0.1

8. ���� 6.0% ���� 5.5% ���� ���� +0.1 -0.6

,QFUHDVH�LQ�
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LQ�SHU�FHQW�RI�
*'3�EHWZHHQ�
�����DQG�
����
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RQ�KHDOWK�
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VKDUH�RI�*'3�
LQ�����
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GHPRJUDSKLF�YDULDQW�

([SHQGLWXUH�
RQ�KHDOWK�
FDUH�DV�D�

VKDUH�RI�*'3�
LQ�����

,QFUHDVH�LQ�
H[SHQGLWXUH�
LQ�SHU�FHQW�RI�
*'3�EHWZHHQ�
�����DQG�
����

%UHDNGRZQ�RI�GLIIHUHQFH�

/,6%21�0$&52(&2120,&�
6&(1$5,2����

([SHQGLWXUH�
RQ�KHDOWK�
FDUH�DV�D�

VKDUH�RI�*'3�
LQ�����

7RWDO�
GLIIHUHQFH�
EHWZHHQ�WKH�
WZR�VFHQDULRV�

�/LVERQ���
&HQWUDO�

&RPSDULVRQ�EHWZHHQ�WKH�UHVXOWV�LQ�WKH�
&855(17�32/,&<�DQG�WKH�/,6%21�

PDFURHFRQRPLF�VFHQDULRV

Notes: (1) The high population demographic variant is implicit to the Lisbon macroeconomic scenario.

(2) The breakdown of the difference in results between the Current Policy and the Lisbon macroeconomic scenarios are not
available for Austria.

For all Member States the Lisbon macroeconomic scenario leads to lower overall levels
of SXEOLF� H[SHQGLWXUH� RQ� KHDOWK� FDUH as a share of GDP in 2050.  The projected
increases in expenditure over the fifty years under the Lisbon scenario range from 0.4 to
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1.3 percentage points of GDP compared with a range of 1.1 to 2.1 percentage points
under the Current Policy macroeconomic scenario.  For almost all Member States the
largest part of the reduced expenditure implied by the Lisbon scenario is due to the more
favourable outlook for the labour market and the lower growth of GDP per worker
assumed under this scenario.69  Only part of the decrease is due to the effect of the high
population assumptions which are implicit to the Lisbon scenario.  However, the balance
between these two effects varies across Member States.

Unlike in the case of health expenditure, the Lisbon scenario for ORQJ�WHUP�FDUH does not
necessarily lead to a lower final level of expenditure in 2050 for all Member States.
Firstly in all Member States, the high population component of the Lisbon scenario leads
to equal or slightly higher expenditures in 2050 relative to the baseline.  To recall, the
high population demographic variant includes higher life expectancy to which long-term
care expenditures seem to be particularly sensitive.  Nevertheless, similarly to health care,
lower rates of growth of GDP per worker under the Lisbon scenario have a dampening
effect on increases in expenditure in all but two Member States.70
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Notes: see notes for Table 4.7.

In summary therefore, whilst the Lisbon macroeconomic scenario would lead to a
reduced burden on the public finances in 2050 in terms of lower public expenditure on
health care relative to the Current Policy macroeconomic scenario, this is not necessarily
the case for long-term care.  This is because, expenditure levels on long-term care are
more sensitive (in an upwards direction) to the assumption of high life expectancy
included in the Lisbon scenario.  Thus the dampening effect of a lower rate of growth of

                                                

69 This assumes that increased employment levels assumed in the Lisbon scenario are not extended to the
health and long-term care sectors.

70 Therefore the results for long-term care under the Lisbon scenario are lower than those under the central
scenario for all but two Member States – the same two Member States which do not benefit in terms of
lower expenditure levels from lower growth in GDP per worker.
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GDP per worker in the Lisbon scenario is not always enough to compensate for increased
numbers of elderly people (who are assumed to have much higher levels of expenditure
on long-term care).

������� 6XPPDU\�RI�UHVXOWV�IRU�FRUH�SURMHFWLRQV�DQG�FRQFOXVLRQV

Projections were made for public expenditures on health and long-term care.  The results
were run for two primary cost assumptions: the first being that health and long-term care
expenditures per head grow at the same rate as GDP per capita, and the second being that
expenditures per head grow at the same rate as GDP per worker.  A number of alternative
projections were produced using different demographic scenarios, an alternative
macroeconomic scenario, and variations on the key cost scenarios.

The main conclusion to be drawn from the core projections is that the impact of ageing
on public expenditure on health and long-term care is likely to be significant.  Where
Member States have presented results for both health care and long-term care, the
consequences of demographic changes in terms of increased public expenditure would
range from 1.7 to 3.9 percentage points of GDP.  Among these Member States, with the
exception of Ireland and Austria, the countries that would experience the highest overall
increases in total public expenditure on both health and long-term care would see the
largest part of this increase come from expenditures on long-term care.  Moreover, on
average, expenditures on long-term care are set to increase by 70 per cent over the
projection period compared with a more modest 30 to 40 per cent for health care.

The results for public expenditure on health care expenditure reveal that the impact of
demographic changes over the fifty year period would be in the range of 0.7 to 2.3
percentage points of GDP over the fifty year projection period. Three Member States,
(Germany, Ireland and Austria) are expected to see increases in expenditure of around or
above 2 percentage points of GDP over the projection period.

The impact of demographic changes on levels of public expenditure on long-term care
would lead to increases in expenditure ranging from 0.2 to 2.5 percentage points of GDP
over the fifty year projection period.  However, it is possible to distinguish a sub-set of
Member States where the implications of demographic changes are likely to be stronger -
this includes Denmark, Netherlands, Finland and Sweden. These are the Member States
which have strong traditions of formal provision of long-term care, and thus high initial
levels of expenditure.  However, low projected increases in expenditure in other Member
States, may not necessarily mean a lower risk of sharp expenditure increases in these
countries.  This is because future growth in the numbers of the very old combined with
projected increases in labour market participation, particularly among females, might
force policy changes which could lead to increased formal provision of long-term care in
those countries.

Projections using two alternative demographic variants were also run.  For health care,
the results under the alternative demographic scenarios were not significantly different
than under for central variant.  Similarly, for long-term care, the results for the high
population demographic variant (which combines higher life expectancy, fertility and
immigration than in the central variant) were not greatly different from the central
demographic scenario.  However, a demographic scenario with higher life expectancy
alone does lead to a significant impact on long-term care expenditures over the projection
period for some Member States – this is particularly the case in those countries with
larger initial long-term care sectors.
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On a note of caution, it is important to remember that the projections undertaken most
likely overestimate the direct impact of population ageing on overall expenditure levels.
On the other hand, it is also necessary to recall that other factors, which have driven
increases in unit costs in health and long-term care sectors significantly in the past (thus
driving increases in overall levels of expenditure) are not analysed explicitly here.
Simple cost assumptions were made for the developments of expenditures per head,
which implicitly include the non-demographic factors – these simple cost assumptions
may significantly underestimate the impact of these factors in driving costs per head or
per unit in these two sectors.

In conclusion therefore, the increased fiscal burden implied by the impact of demographic
changes on health and long-term care expenditures is significant, and could have serious
repercussions for fiscal sustainability and debt dynamics. In particular, the projections
imply rapidly growing long-term care expenditures, which would imply a significant
additional burden to public finances in those countries which have traditions of formally
provided care.  However, increases in health spending would also be significant for some,
other, Member States.

����� 2SWLRQDO�SURMHFWLRQV

Some Member States, were able to run a number of additional optional projections.
These projections extended the core methodology, and in some cases tried to address
some shortcomings of the methodology employed for the core projections.71

������� +HDOWK�FDUH��H[WUDSRODWLRQ�RI�SDVW�H[SHQGLWXUH�WUHQGV

There is much uncertainty about possible future trends in expenditure levels per head, or
in other words about future developments in unit costs, in the health and long-term care
expenditures.  This is because a number of supply and demand factors are likely to drive
expenditures per head72, and these factors interact in varying ways in different
institutional contexts to lead to sometimes substantially different outcomes in terms of
aggregate expenditure levels.

In the core projections discussed in the previous section (where the aim was to analyse
the impact of demographic changes only) no attempt was made to seriously address the
question of future trends in expenditures per head.  Instead, simple rules were used to
map the developments of costs per head in the coming years.  However, the limitations of
using such an approach are explicitly recognised.

One way of addressing concerns about future cost trends is to analyse developments in
the past, and to try to extrapolate past trends into the future – this was the aim behind the
optional projection discussed below.

6LPSOH�UHWURMHFWLRQV�XVLQJ�WKH�PHWKRGRORJ\�RI�WKH�FRUH�SURMHFWLRQV

                                                

71 Unless otherwise stated, the optional projections used the central demographic variant, and average costs
per head which grow at the same rate as GDP per capita.

72 See Section 4.2



56

One means of separating past trends in expenditures per head from past demographic
changes is to use the methodology employed for the core projections to predict
expenditure levels for past years.  Thus age-related expenditure profiles for the base year
(a recent year) are matched to historical demographic series and a fictional historical
expenditure series is generated.  Both Belgium and the UK ran this exercise.  Belgium
ran estimates back to 1948, using age-related profiles for 1998, under the two core cost
assumptions73 for total public expenditure on both health and long-term care.  The UK,
estimated expenditures back to 1990, using age-related profiles for 1998, under the GDP
per capita cost assumption.  For the UK, the estimates cover expenditures of the National
Health Service which includes health care and some long-term care.  The results are
shown in Graph 4.5.

For Belgium, the retrojection reveals that there is little difference between the two
fictional series despite the use of two different cost assumptions.74  Secondly, these
“retrojected” series are quite different from the development of actual levels of
expenditure.  For Belgium, the long time-series reveal that actual historical expenditure
was much lower than predicted by the retrojected series, where the ratio of expenditure
per head to GDP per capita or per worker in historical years is assumed to be the same as
that of 1998.  In other words, in Belgium, in the post-war period, the development of
average expenditures per head has far outstripped the growth of GDP per capita or
worker.  Thus, if past trends were to be repeated, then the core projections would
seriously underestimate the future fiscal burden implied by the health and long-term care
sectors.75

For the UK, the time series is much shorter, and so less can be concluded.  However, the
pattern is the opposite of that seen in Belgium over the longer time horizon.  In the 1990s
expenditures per head in the UK grew more slowly than GDP per capita.  Thus, for the
UK, if the trends of the nineties were to continue into the future, then the core projections
would overestimate the fiscal burden of the National Health System in the coming
decades.

                                                

73 These cost assumptions are that average expenditures per head grow at either the rate of GDP per capita,
or at the same rate as GDP per worker.

74 This is consistent with the results of the core projections for the future reported in the previous section.

75 However, it is extremely unlikely that the very rapid increase in health expenditures of the post-war
period, which were related to unique conditions, would be repeated.
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8VLQJ�DQ�DQDO\VLV�RI�SDVW�H[SHQGLWXUH�WUHQGV�WR�SURMHFW�IXWXUH�H[SHQGLWXUHV

For Belgium, past expenditure trends were further analysed and were used to project
future trends.  A regression was run on past data to estimate the elasticity of health care
consumption to increases in GDP per capita.  The regression revealed a long-term
marginal propensity to consume of ¼��� IRU� D� ¼���� LQFUHDVH� LQ� *'3� SHU� FDSLWD� ±� L�H�
superior to the present share of health care expenses in GDP.

These results were extrapolated forward.  In the functional form employed76, the
elasticity of average health expenditures per head is assumed to be about 1.2 in 2000
tending to 1 after an infinite number of years.  The results for this projection are shown in
Graph 4.5, where they are compared with the core projection of health expenditures
growing in line with GDP per capita.

The results for Belgium extrapolating past trends gives a projection of health expenditure
which is above the baseline core projection over the fifty year projection period.  In the
final year, expenditure on health care as a share of GDP is projected to be 0.8 percentage
points higher than in the baseline core projection.  Thus in 2050, expenditure would be
7.4% of GDP compared with 5.4% in 2000.  Moreover, much of the increase in

                                                

76 The projection was run using the Maltese model (2001). (See Federal Planning Bureau of Belgium
(2001).) The model sets a linear relation between health care expenses per capita at unchanged
demographic structure and deflated by GDP-prices, on the one hand, and GDP per capita and an
autoregressive term, on the other hand. Thus the trend includes the volume effect and the effect of the
difference between the price of health care and that of GDP. Some health-related expenses of sub-
national governments, which were only identified some ten years ago, are excluded from the trend and
kept constant as a share of GDP.
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expenditure levels takes place in the early part of the projection period - already in 2025
the results of the optional projection are 0.8 percentage points above the baseline.  This
scenario would point to a significantly greater burden of the health care sector on the
public finances than projected under the baseline scenarios.

*UDSK� ���� 3URMHFWLRQV� RI� KHDOWK� H[SHQGLWXUH� IRU� %HOJLXP�� XVLQJ� SDVW� WUHQGV� WR
SURMHFW�IXWXUH�H[SHQGLWXUHV
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������� +HDOWK� FDUH�� SURMHFWLRQ� RI� KHDOWK� H[SHQGLWXUH� XVLQJ� HVWLPDWHV� RI
³GHDWK�FRVWV´

As discussed in Section 4.2, the use of static age-related expenditure profiles to project
health expenditures for the future is unsatisfactory for a number of reasons.  One of the
reasons is that expenditures over the lifetime of an individual tend to be concentrated in
the period before death – these expenditures at the end of life are sometimes called
“death-costs”.77  As mortality rates tend to be greater for higher age groups, this leads to
an upwards bias for average expenditures in these age-groups.  One effect of this upwards
bias is an overestimation of future levels of aggregate expenditure where projections are
run using static age-related expenditure profiles in a situation where life expectancy is
increasing (i.e. where age-specific mortality rates are declining for older age groups).

One way of addressing this problem is to estimate the “death-cost” component.  One way
of doing this is to split age-/sex-specific expenditures between those that survive a given
year and those that don’t.  Another way is to estimate average expenditures for members
of age- and sex- groups according to the remaining years of life of individuals.

Three Member States were able to run projections allowing for a “death-cost”
component.  However, these Member States all used somewhat different means of

                                                

77 One other way of expressing this problem is to say that expenditures are more related to the time
remaining until death than they are to age (or time since birth).
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estimating this component.  Italy based its optional projections on age-specific costs
which are split between survivors and non-survivors.  The split between costs on
survivors and non-survivors is made on the basis of a parameter which is distributed by
age and sex.  This parameter expresses the ratio of the health care costs of non-survivor
to that of a survivor in a given year.  For the Netherlands, the projections are based on
estimates of expenditures of people in the last year of life.  These costs appear to be
roughly constant across age groups in the Netherlands.  Using the estimate of death-costs
and age-specific mortality rates, two different cost profiles are calculated for survivors
and non-survivors. For Sweden, the approach is somewhat different than for the two
other Member States.  In Sweden, estimates are made of expenditures related to age, sex
and the numbers of years of life remaining.78  In all three countries the above information
was then combined with age-specific mortality rates for the projection years in order to
generate projections of health expenditure for future years.

Graph 4.7 gives the results of the projections using estimates of death-costs for all three
countries, compared with the baseline projection made for the core projections.  These
estimates are based on the central variant demographic projection.
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For all three Member States that undertook this projection, the death-costs scenario leads
to a reduction (relative to the baseline projections) in projected expenditure levels for all

                                                

78 For in-patient care, data are split by the years of life remaining.  For out-patient care, data are divided
between survivors and non-survivors.  However, expenditure for the survivors is adjusted with a
correction factor for remaining years of life.
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years.  The results for the Netherlands show the greatest difference over the projection
period – and reach as high as 0.7 percentage points in 2045.  In 2050, the differences in
expenditure levels between the death-costs scenario and the baseline scenario are 0.4
percentage points for the Netherlands (where expenditure levels would only be 5.2% of
GDP compared with 5.6% under the baseline scenario).  The results for Italy and Sweden
in 2050 would be 6.2% and 6.7% respectively, instead of 6.5% and 7.0% under the
baseline scenario.79

Thus the use of estimates of death-costs can lead to a significant reduction in projected
expenditure levels for future years relative to the baseline scenario, both at the end of the
projection period, as well as earlier. The lower implied levels of expenditure on health
care could have important implications in terms of containing the fiscal impacts of ageing
populations on the size of the health sector.

������� /RQJ�WHUP�FDUH��LPSURYLQJ�KHDOWK�VFHQDULRV�IRU�ORQJ�WHUP�FDUH

As for health care, the use of age-specific expenditure profiles to project future levels of
expenditure on long-term care is problematic for a number of reasons80.  One of the key
reasons is that in past years, increases in life expectancy have gone hand in hand with
improvements in the health status of the elderly, particularly for the young elderly (those
aged below 80 or 85 years of age).  Of particular relevance to long-term care costs have
been reductions in disability.  This is often because long-term care, rather than traditional
acute health care interventions, are needed more to help with the essential tasks of daily
living rather than for treating acute morbidity.  Thus, to the extent that reductions in
disability will continue, use of static age-related expenditure profiles for long-term care
are likely to lead to an overestimation of future expenditures on long-term care.

Ideally, projections to take account of possible health improvements would be built up
from observed past improvements in health - this has been possible in the case of
Sweden.  However, for the other Member States that ran this optional projection this was
not possible.  Instead, these Member States (Belgium, Italy, Finland and the UK) used a
simple means of modelling this effect – by shifting age-specific expenditures across age
groups broadly in line with changes in life expectancy.  The results for these projections
are discussed below.

                                                

79 Two of the three Member States, Italy and Sweden, also undertook the projections using death-costs data
with the high life expectancy variant demographic scenario.  The differences under this demographic
scenario are expected to be greater, because the upwards bias in the estimates of expenditure for older
persons are likely to magnified in a situation with higher life expectancy.  However, neither the overall
levels of health expenditure, nor the differences between the baseline and the death costs proved to be very
great under the high life expectancy variant.  For Italy and Sweden in 2050, expenditure levels under the
death-costs scenario would be 6.3% and 7% of GDP instead of 6.7% and 7.2% under the baseline-high life
expectancy projection.

80 See Section 4.2.
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$Q�LPSURYLQJ�KHDOWK VFHQDULR�IRU�ORQJ�WHUP�FDUH�LQ�6:('(1

For Sweden, improvements in health status were modelled by adjusting age-related
expenditure profiles for long-term care in line with past improvements in health status
observed through the Swedish survey on living conditions.  Projections under this
scenario for Sweden were carried out for both the central and the high life expectancy
demographic variant.

Graph 4.8 reveals that the implications of an improved health scenario for overall levels
of public expenditure on long-term care for Sweden are striking.  In the central
demographic scenario, the expenditure levels predicted for 2050 fall from 4.8% of GDP
in the baseline scenario to 3.3% with improved health.  The reductions under the high life
expectancy scenario are similar, with the improved health scenario implying levels of
expenditure 1.5 percentage points lower in 2050.
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For these four Member States, improvements in health status were modelled by shifting
age-specific estimates of expenditure across age groups in line with improvements in life
expectancy.81  The overall effect is to slightly reduce expenditure levels for some groups

                                                

81 One example of this would be the following: if improvements in life expectancy over the projection
period are five years, then a 75 year old in 2050 would only spend as much on long-term care (as a
ratio of GDP per capita) as a 70 year old would in 2000.
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of the elderly over time.  Each of the Member States used slightly different means of
modelling improved health.82

The results, presented in Graph 4.9, show a relatively large difference in the overall levels
of expenditure in 2050 between the baseline and the improving health scenario for the
two Member States.  The scale of the difference between scenarios is broadly
proportional to the initial size of the care sector.  Thus for the UK and Finland the
difference in 2050 is 0.8 and 0.7 percentage points of GDP respectively. For Belgium and
Italy, the difference in 2050 is 0.5 and 0.2 percentage points of GDP.83

*UDSK� ���� $Q� LPSURYLQJ� KHDOWK� VFHQDULR� IRU� ORQJ�WHUP� FDUH� H[SHQGLWXUHV� LQ
%HOJLXP��,WDO\��)LQODQG�DQG�WKH�8.
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One of the expected future drivers of average expenditures for long-term care is likely to
be the balance between formal and informal provision of care.  One of the key
determinants of this balance, beyond the institutional and policy framework in Member
                                                

82 For example, for the improving health scenario for Belgium, the baseline expenditure profiles were no
longer considered to be related to the "average age at birth" (zero and constant), but instead related to
the average life expectancy at birth (variable).

83 Belgium, Italy and Finland also ran projections for improving health under the high life expectancy
demographic scenario.  The scale of the reductions in expenditure implied by an improving health
scenario relative to the baseline, were again proportional to the scale of initial expenditures.
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States, is the availability of informal care.  One factor affecting the pattern of informal
care is household structure.  For example, fewer single-person elderly households might
reduce the need for formal care.

The Netherlands, a country with a strong tradition of formal provision of long-term care,
has run a projection attempting to model the impact of the catching-up of male life
expectancy to that of women, insofar as it would lead to reduced need for formal care.84

Graph 4.10 reveals that the change in the aggregate costs of care for the Netherlands,
relative to the baseline scenario are projected to be in the order of 0.25 percentage points
in 2050.
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 Whilst it might seem that the difference in the results is relatively modest, in other
Member States other policy, societal or labour market trends are likely to have a much
bigger impact on changing the balance of long-term care between the formal and the
informal.  In most Member States (excluding of course those already have large formal
long-term care sectors) any such changes would be likely to lead to an additional increase
in the long-term care sector relative to the baseline, rather than the decrease projected
here for the Netherlands.

������� 6XPPDU\�RI�UHVXOWV�IRU�RSWLRQDO�SURMHFWLRQV�DQG�FRQFOXVLRQV

As outlined in Section 4.3, whilst the methodology employed to run the core projections
had the advantages of allowing the maximum number of Member States to run
projections that were broadly comparable, it is nevertheless subject to a number of

                                                

84 The results of Lakdawalla and Philipson (1999) were used.
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limitations.  In order to address some of the key limitations emerging from this
methodology Member States were invited, on an optional basis, to run additional
projections extending the methodology.

One of the first shortcomings of the methodology for the core projections is that it only
analyses the possible future impact of demographic changes on expenditure levels.  None
of the other factors that are likely to be important drivers of aggregate health expenditures
in the future are analysed.  Whilst it has not been possible to look at all other factors in
detail – it is indeed beyond the scope of this exercise – it was possible to analyse past
expenditure trends and to isolate the non-demographic component of past increases in
expenditure.  Past non-demographic trends can then be projected into the future along
with future demographic trends.  This exercise was run for Belgium.  The result for
Belgium stresses the need for caution in interpreting the baseline results – it points to
significant upside risks.

A second shortcoming of the core methodology was for the projections of health care
expenditure, where it does not take account of the concentration of health expenditures
towards the end of a person’s life irrespective of the age of death – so-called “death-
costs”.  In a context of increasing life expectancy, this concentration of expenditure could
be an important factor containing the increases in expenditure due to demographic
changes.  Four Member States were able to run projections which included estimates of
death-costs.  These led to significant reductions in expenditure levels over the projection
period, and suggest that the baseline projections are likely to overestimate the impact of
demographic changes on aggregate levels of health care.

Similarly, in the case of long-term care, the core methodology, based on static profiles of
age-specific expenditures did not take into account possible improvements in the health
status of the elderly and their possible impact on long-term care expenditures.  Five
countries ran optional projections under improving health scenarios.  Notably these
results showed striking reductions in the predicted burden of future long-term care
expenditures relative to the baseline projection, with the reductions being broadly
proportional to the initial level of expenditures on long-term care.  Thus the core
projections for long-term care could overestimate significantly the impact of
demographic changes on aggregate levels of long-term care.

Therefore, in conclusion, the limited number of optional projections point to significant
upside and downside risks to the baseline projections.

����� &RQFOXVLRQV

This chapter has presented the results of the Working Group on Ageing of the EPC on
projecting the impact of demographic changes on aggregate levels of health and long-
term care expenditure. The projections undertaken aimed to measure the impact of
demographic changes on levels of public expenditure on health and long-term care
expenditures, with a view to contributing to the debate on the overall sustainability of
public finances in the EU over the long-term. This work represents a significant first step
in this area, constituting the first attempt to make comparable projections of the impact of
ageing populations in these sectors across EU Member States.

Projections were run for health and long-term care separately, under two different simple
cost assumptions, and under a number of alternative demographic and macroeconomic
scenarios.  The methodology employed for the core projections matched current patterns
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of expenditures across age groups to future demographic projections.  Whilst this
methodology has some limitations, it has the advantage of being relatively simple to
apply, allowing for the widest possible coverage of Member States in the projections
exercise.

The baseline projections suggest that the impact of ageing on public expenditure on
health and long-term care is likely to be significant, thus implying an important additional
burden for the public finances over the long-term.  Where Member States have presented
results for both health care and long-term care, the consequences of demographic changes
in terms of increased public expenditure would range from 1.7 to 3.9 percentage points of
GDP.  Among these Member States, with one or two exceptions, the Member States that
would experience the highest overall increases in total public expenditure on both health
and long-term care would see the largest part of this increase come from expenditures on
long-term care.  Moreover, on average expenditures on long-term care are set to increase
by 70 per cent over the projection period, compared with a more modest 30 to 40 per cent
for health care.

However, the baseline projections face a number of both upside and downside risks. The
key upside risk is that by not explicitly modelling the non-demographic factors which
might drive expenditures per head,  the projections could underestimate the future fiscal
burden implied by the health and long-term care sectors.  Moreover, the assumptions on
the developments in expenditures per head, which implicitly encapsulate the
developments of all non-demographic effects, might be considered to be conservative
when seen in a historical perspective.  On the other hand, the methodology used to model
the impact of demographic factors, ignores possible improvements in the health status of
the elderly over time which might help contain expenditure pressures.  A discussion on
the scale of these risks has been illuminated by additional results for some Member States
– these additional results extend the core methodology used to run the projections.
Whilst these additional results cover only a few Member States, their implications are
very important – both upside and downside risks to the baseline projections are revealed
to be significant.

In summary therefore, the projections of the AWG of public expenditure on health and
long-term care suggest important implications for the long-term sustainability of public
finances.  Increases in the burden of expenditure emerging from these two sectors in the
future could have serious repercussions for the long-term sustainability of the public
finances.
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����� +RZ�WR�GHILQH�DQG�DVVHVV�WKH�VXVWDLQDELOLW\�RI�SXEOLF�ILQDQFHV

The projections in section 3 show that ageing populations could lead to increased expenditure on
public pensions by between 3 and 5 percentage points of GDP in most Member States, with larger
increases in several countries. Projections in section 4 show the impact of ageing populations  on
health care expenditure could lead to an increase in the range of 1 to 2% of GDP: for those Member
States for which projections on both health and long-term care are available, the increases in
expenditure levels over the fifty years ranges between 1.7% and 3.9% per cent of GDP. While the
overall impact of ageing populations requires that account be taken of other expenditure items (such
as child care, education and other social transfers), it is clear that significant pressures to increase
public spending will occur in all Member States

This will inevitably place substantial pressure on Member States in sustaining sound public finance
positions that comply with the requirements of EMU, and which facilitate growth and employment.
Such concerns lie behind the decision of the Stockholm European Council that “7KH�&RXQFLO�VKRXOG
UHJXODUO\� UHYLHZ� WKH� ORQJ�WHUP� VXVWDLQDELOLW\� RI� SXEOLF� ILQDQFHV�� LQFOXGLQJ� WKH� H[SHFWHG� VWUDLQV
FDXVHG� E\� WKH� GHPRJUDSKLF� FKDQJHV� DKHDG�´�The AWG was requested to consider how its age-
related expenditure projections could help in the assessment of the long-term sustainability of public
finances, and in particular whether indicators could be developed to this end.

Although intuitively straightforward, an operational definition of sustainability has proven elusive.
The so-called Present Value Budget Constraint (PVBC)85 implies that today’s government debt has
to be matched the present value of cumulated primary surpluses, and that permanent primary
deficits are not sustainable. While conceptually important, the PVBC needs to be carefully
explained if it is to provide an operational benchmark or guideline when determining current budget
policy choices. This is because to satisfy that PVBC, it is possible to assume the necessary primary
surpluses are generated by future (even unborn) generations, and/or that future governments will
raise the necessary taxes.

In the absence of an agreed definition of sustainable public finances, the AWG took a pragmatic
approach and assessed sustainable public finances in terms of compliance with the budgetary
requirements of EMU, i.e. avoiding excessive deficits, keeping debt levels below the 60% of GDP
reference value and respecting the “close to balance or in surplus” requirement of the Stability and
Growth Pact (SGP)86. Although the SGP only imposes commitments on Member States for
budgetary positions in the medium-term (3 to 5 years) and does not require explicit longer-term
targets, sustainability is GH�IDFWR�ensured87 provided budget balances respect the “close to balance or
in surplus” target. This approach has the additional advantage of ensuring simplicity and
                                                

85 Formally, the present value budget constraint requires that future net tax revenues (i.e. tax revenues less transfers of
current and all future generations measured in present value terms) are enough to cover the present value of future
government consumption and to service the existing stock of government debt. Note, it does not assume that
government debt is ever paid of. The PVBC measure is an important indicator of sustainability that is used in
Denmark, see Danish Ministry of Economic Affairs (2000).

86 For a description and analysis of the Stability and Growth Pact see various chapters in Brunila, Buti, and Franco
(eds.) (2001).

87 Balassone and Franco (2000)
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transparency, with easy-to-understand results. Defining sustainability as non-violation of pre-
determined levels of deficits and debt involves making a number of arbitrary assumptions and
benchmarks: however, similar arbitrary assumptions are also found in the synthetic indicators
proposed in the literature such as those developed by Buiter  and Blanchard.88

The AWG recognises that the sustainability of public finances is a multi-faceted concept that goes
beyond the avoidance of structural deficits and the accumulation of public debt. As noted in the
joint Commission-Council report to the Stockholm European Council, sustainability also entails
keeping the tax burden at reasonable  levels and ensuring that non-age related expenditures are not
crowded-out by increased spending on pensions and health care.89 It is therefore helpful to examine
several indicators which, although of a similar nature cast light on different aspects of the challenge
and which take account of the fact that there is considerable uncertainty surrounding long-term
budgetary projections.

����� 6XJJHVWHG�DSSURDFK�IRU�DVVHVVLQJ�WKH�VXVWDLQDELOLW\�RI�SXEOLF�ILQDQFHV

The AWG considers that the following two-stage approach could help cast light on the
sustainability of public finances. A first step would involve verifying whether existing budgetary
policies can ensure continued compliance with the budget requirements of EMU. The second step
involves estimating synthetic indicators of the scale of budgetary adjustment required (if any) for
Member States to ensure sustainable public finances. The approaches are specified in full in annex
3.

*URXS����DVVHVVLQJ�WKH�VXVWDLQDELOLW\�RI�SXEOLF�ILQDQFHV

To begin with, a baseline test is undertaken which involves extrapolating budget balances and debt
levels on the basis of the baseline age-related expenditure projections. A set of assumptions are then
required. The tax burden and non-age related expenditures are held constant, and a fixed interest-
growth rate differential is maintained throughout the projected period (preferably the real GDP
growth rates as used by the AWG in making its projections). It is then possible to estimate the
evolution in public debt over the projection period, a result which hinges upon whether the starting
primary surplus is sufficiently high so that the fall in the interest burden over time can absorb the
additional age-related expenditures. A quick examination of results will then show whether the
projected level of debt respects the requirement to stay below 60% of GDP reference level at all
times (or in the case of high debt countries, to fall and then stay below this level), and whether the
requirement to have balanced budget positions is fulfilled. Failure to do so would, D�SULRUL��indicate
that public finances are not on a sustainable footing.

Given the sensitivity of the results to the underlying assumptions, a number of stress tests are done
so as to ascertain whether public finances are sustainable under different circumstances. Three stress
tests are proposed below:

• setting the initial total and primary budget balance at a more/less favourable level compared with
the baseline scenario, as this illustrates the sensitivity of results to a less favourable budgetary
performance.

                                                

88 Buiter (1985) and Blanchard (1990).

89 Council of the European Union (2001), European Commission (2000).
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• assuming that age-related expenditure growth is above/below the level in the baseline scenario.
The size of the shock to age-related expenditures could be based on the higher/lower bounds of
the sensitivity tests for pensions and health care projections;

• a higher/lower interest rate-growth rate differential.

A breach of the reference values for either the budget balance or debt under the stress tests could D
SULRUL�be considered as indicating a risk of unsustainable public finances.

*URXS����V\QWKHWLF�LQGLFDWRUV�RI�WKH�UHTXLUHG�DGMXVWPHQW�HIIRUW

A first synthetic indicator would consider the difference between the projected primary surplus
based on the AWG projections and the ‘required’ primary surplus necessary to ensure a balanced
budget in all years of the forecasts exercises. This can be done for both the baseline scenario and for
the stress tests described above. As well as considering the difference between the projected and
required primary surplus over the projection period, it is possible to measure the net present value of
the required primary surplus over the projection period, and to calculate the average required
primary surplus over the same period. These latter estimates give an indication on the “real
budgetary adjustment” effort, and help mitigate the erroneous impression that high debt countries
with substantial initial primary surpluses are better placed than lower debt countries to meet the
costs of ageing populations.

A second synthetic indicator is a financing gap (which is usually referred to as a tax gap in the
economic literature). This measures the difference between the current tax ratio (which is held
constant over the projection period) and the constant tax ratio needed to achieve a pre-determined
budgetary target at a specified date in the future. The choice of the budgetary target and the date
when it should be achieved are arbitrary. One approach would be determine which constant tax rate
is required to reach the same debt level in 2050 as would result from a continued balanced budget
position over the projection period: this has the advantage that the target to be achieved is consistent
with the budgetary framework of the SGP (2050 is chosen as this is the time horizon of available
projections for age-related expenditures). An alternative approach suggested by the Dutch
authorities (and which is traditionally used in the economic literature) does not have cut-off date.
Instead it estimates the financing gap needed to finance expenditures to infinity whilst servicing the
debt. This of course requires additional assumptions on age-related expenditures after 2050, e.g.
such as they remain constant at their  2050 level

����� $�VW\OLVHG�DSSOLFDWLRQ�RI�WKH�LQGLFDWRUV

This section applies the indicators mentioned above for two stylised countries, i.e. an “average debt”
country where the initial level of public debt is 60% of GDP, and a “high debt” country where initial
public debt is set at 100% of GDP.

In both cases, non-age related expenditure is assumed by to be constant at 23% of GDP. Age-related
expenditure is assumed to stay constant at 16% of GDP until 2010: thereafter it increases in a linear
fashion by 5 percentage points of GDP by 2030 and stays constant at 21% of GDP until 2050.

In the baseline scenario, both countries are assumed to be in a position of budget balance in 2005. In
accordance with the assumptions made in the overall exercise, real interest rates are fixed at 4% and
inflation at 2%. Nominal GDP growth is assumed to be constant at 4% over the period in these
illustrative examples. Of course, in this setting the lower interest burden in the “average debt”
country results in a lower constant tax burden than in the “high debt” country.
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The stress tests are conducted as follows:

• in the “initial budget position” stress test, the primary and actual budget balance are increased/
lowered by 1% point of GDP compared with the baseline scenario. This is done by altering the
level of non-age related expenditure.

• in the “age-related expenditure” stress test, age-related expenditures increase/decrease by 0.5% of
GDP over the projection period. This is equivalent to the rate of growth in age-related
expenditures being 10% above/below the baseline scenario.

• in the “interest-growth differential” stress test, the differential is increased/lowered by 1% point
compared to the base-line

$Q�³DYHUDJH�GHEW´�FRXQWU\

*URXS� �� WHVWV� �� DVVHVVLQJ� FRPSOLDQFH� ZLWK� WKH� EXGJHWDU\� UHTXLUHPHQWV� RI� (08�� In the baseline
scenario, a budgetary position below the 3% reference value is maintained until 2025, see graph 5.1.
Thereafter, deficits increase to unsustainable levels as debt levels increase. Government debt (graph
5.2) stays below the 60% reference value until about 2035 in the baseline scenario, but the reference
value is breached some 10 to 15 years earlier in the negative stress tests. Overall, these results
suggest that public finances are not fully sustainable in the baseline scenario, and that there is a
substantial risk under less favourable circumstances.

*URXS��� WHVWV� ±� DVVHVVLQJ� WKH� UHTXLUHG� OHYHO� RI� DGMXVWPHQW�� the difference between the projected
primary surplus and the required�primary surplus necessary to achieve a balance budget position is
shown in the second section of table 5.1. They show that the projected primary surplus is above the
required primary surplus until 2015 in the baseline scenario, see graph 5.3. Thereafter, the opposite
is true and it remains so until the end of the projection period. This is also valid for the stress test
scenarios. These results point to two important conclusions. First, countries that have not yet
reached the balanced budget requirement need to continue the process of budgetary consolidation.
Second, countries that already have a balanced budget position may wish to lower their primary
surplus in the medium-run (say by cutting the tax burden): however, such policies may be
inconsistent with ensuring long-term sustainability, as they would have to be reversed at a later
stage in order to ensure balanced budget positions.

An indication of the required adjustment margin is presented by the financing gap indicator in the
third section of the table 5.1. The financing gap is positive in all cases including the stress tests, and
for both measures, i.e. that required to achieve the debt level assuming a balanced budget position is
maintained under 2050 (the SGP financing gap), and the ‘traditional measure which runs to infinity.
For example in the baseline scenario, there is financing (SGP)gap of 1.4% of GDP. This result
suggests that for public finances to be sustainable in this setting, further budgetary consolidation is
required, and that the projected reduction in interest burden will not be sufficient enough to contain
the increase in age-related expenditures.
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7DEOH���� ,QGLFDWRUV�RI�WKH�VXVWDLQDEOH�SXEOLF�ILQDQFHV��DYHUDJH�GHEW�FRXQWU\
� � � � � � � � � � � � � � � � � � � � � � � �

�5 H T X L U H G �3 U LP D U \ �E D OD Q F H � 3 ,5 3 ,0 2 ,0 1 , 4 0 ,9 0 ,6

�' L I I H U H Q F H �E H WZ H H Q � U H T X L U H G �D Q G �S U R MH F W H G �S U LP D U \ �V X U S OX V
     -  B a s e l in e 0 ,1 - 0 , 4 1 ,1 3 , 0 2 ,5 2 ,2

     -  W o r s e  in i t ia l  p r im a r y  s u r p lu s 1 ,1 0 ,6 2 ,1 4 , 0 3 ,5 3 ,2
     -  B e t te r  in i t ia l  p r im a r y  s u r p lu s - 0 ,9 - 1 , 4 0 ,1 2 , 0 1 ,5 1 ,2

      -  H ig h e r  a g e - r e la te d  e x e n d itu r e 0 ,1 - 0 , 4 1 ,3 3 , 5 3 ,0 2 ,7
      -  L o w e r  a g e - r e la te d  e x p e n d itu r e 0 ,1 - 0 , 4 0 ,8 2 , 5 2 ,0 1 ,7

) LQ D Q F LQ J �J D S 1 3 9 �R I �3 % � � � � $ Y H U D J H �3 % � � � �
6 * 3 7 U D G L W LR Q D O

 B a s e l in e  s c e n a r io 1 ,4 1 ,6 2 2 0 ,1

 R e q u ir e d  4 5 1 ,7

 W o r s e  in i t ia l  p r im a r y  s u r p lu s 2 ,4 2 ,6 1 - 0 ,9
 B e t te r  in i t ia l  p r im a r y  s u r p lu s 0 ,4 0 ,6 4 3 1 ,1

 H ig h e r  a g e - r e la te d  e x p e n d i tu r e  1 ,7 2 ,0 1 7 - 0 ,2
 L o w e r  a g e - r e la te d  e x p e n d itu r e 1 ,1 1 ,2 2 7 0 ,4

 H ig h e r  in te r e s t - g r o w th  d i f f e r e n t ia l  1 ,5 1 ,7
 L o w e r  in te r e s t - g r o w th  d i f f e r e n t ia l 1 ,3 1 ,5
( 1 )  N P V  o f  P B  =  n e t  p r e s e n t  v a lu e  o f  a l l  p r im a r y  b a la n c e s  o v e r  t h e  p e r io d  2 0 0 0 - 2 0 5 0  %  o f  G D P
( 2 )  A v e r a g e  P B  =  s im p le  a n n u a l a v e r a g e  o f  p r im a r y  b a la n c e s  o v e r  t h e  p e r io d  2 0 0 0 - 2 0 5 0

$�³KLJK�GHEW´�FRXQWU\��ZLWK�D�ODUJHU�LQLWLDO�SULPDU\�VXUSOXV�

*URXS� �� WHVWV� �� DVVHVVLQJ� FRPSOLDQFH� ZLWK� WKH� EXGJHWDU\� UHTXLUHPHQWV� RI� (08�� in the baseline
scenario, the deficit gradually increases but remains below 1.5% of GDP over the projection period
(see graph 5.4). Public debt falls and stays below the 60% reference value (see graph 5.5). Even so,
in the negative stress tests deficit and debt levels tend to increase above reference values in the end
of the period.

*URXS���WHVWV�±�DVVHVVLQJ�WKH�UHTXLUHG�OHYHO�RI�DGMXVWPHQW��the projected primary surplus is above
the required primary surplus until 2025 in both the baseline scenario and the higher age-related
expenditure scenario (see graph 5.6). Thereafter, the opposite is true and remains so until the end of
the projection period. The stress test for the interest-growth rate differential clearly show the
additional risk exposure of high-debt countries to changes in interest rates. In addition, the stress
test for a worse initial budgetary position clearly shows tax cuts which are not matched by
expenditure reductions can rapidly lead to a situation where the required primary surplus is much
higher than the projected primary surplus.

The results for high debt countries may appear somewhat paradoxical, in that their public finances
seems to be closer to meeting the requirements for sustainability compared with the average debt
country. For example the baseline financing gap is substantially lower than in the average debt case.
This is not surprising given the assumptions of a constant tax ratio and constant non-age-related
expenditure ratio which implies a high starting primary surplus that is sufficient to absord the
additional age related expenditures.

In effect, the high debt countries in the above example is in a good position to meet the costs of
ageing populations because it has a high primary surplus to begin with (just an average debt country
with a similar primary surplus). By building up a primary surplus, high-debt countries could
practically eliminate any positive gap between required and projected primary surplus (see stress
test with better initial primary surplus, see tables 5.1 and 5.2). However, this does not mean that
high debt countries will find it easy to meet the budgetary challenge of ageing populations, since
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past experience shows that it is difficult to sustain sound budgetary performance over the very long
run. To guage the pressure or real budgetary effort required to meet the costs of ageing populations,
it is worthwhile considering the levels as well changes in budgetary aggregates.

For example, a comparison on of the required primary surpluses in the average and high debt
countries on graphs 5.1 and 5.4 respectively show that the high debt country needs maintain
substantially higher primary surpluses over the next the twenty to thirty years compared with the
average debt country. The average required primary surplus to ensure a balanced budget position up
to 2050 is 1.7% of GDP for an average debt country compared with 2.8% for a high debt country:
this is a substantial additional burden for the taxpayers of the later country.

*UDSK���� 3URMHFWHG�EXGJHW�EDODQFH��KLJK�GHEW�FRXQWU\
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7DEOH���� ,QGLFDWRUV�RI�WKH�VXVWDLQDEOH�SXEOLF�ILQDQFHV��KLJK�GHEW�FRXQWU\
� � � � � � � � � � � � � � � � � � � � � � � �

� 5 H T X L U H G � 3 U LP D U \ � E D O D Q F H � 5 , 8 4 , 9 3 , 3 2 , 3 1 , 5 1 , 0

� ' L I I H U H Q F H � E H W Z H H Q � U H T X L U H G � D Q G � S U R M H F W H G � S U LP D U \ � V X U S O X V
     -  B a s e l i n e 0 , 0 - 0 , 9 0 , 0 1 , 5 0 , 7 0 , 2

     -  W o r s e  i n i t i a l  p r i m a r y  s u r p l u s 1 , 0 0 , 1 1 , 0 2 , 5 1 , 7 1 , 2
     -  B e t t e r  i n i t i a l  p r i m a r y  s u r p l u s - 1 , 0 - 1 , 9 - 1 , 0 0 , 5 - 0 , 3 - 0 , 8

      -  H i g h e r  a g e - r e l a t e d  e x e n d i t u r e 0 , 0 - 0 , 9 0 , 3 2 , 0 1 , 2 0 , 7
      -  L o w e r  a g e - r e l a t e d  e x p e n d i t u r e 0 , 0 - 0 , 9 - 0 , 2 1 , 0 0 , 2 - 0 , 3

) L Q D Q F L Q J � * D S V 1 3 9 � R I � 3 % � � � � $ Y H U D J H � 3 % � � � �
6 * 3 7 U D G L W L R Q D O

 B a s e l i n e  s c e n a r i o 0 , 2 - 0 , 1 7 2 2 , 5

 R e q u i r e d  7 4 2 , 8

 W o r s e  i n i t i a l  p r i m a r y  s u r p l u s 1 , 2 0 , 9 5 1 1 , 5
 B e t t e r  i n i t i a l  p r i m a r y  s u r p l u s - 0 , 5 - 1 , 1 9 3 3 , 5

 H i g h e r  a g e - r e l a t e d  e x p e n d i t u r e  0 , 5 0 , 3 6 7 2 , 2
 L o w e r  a g e - r e l a t e d  e x p e n d i t u r e - 0 , 1 - 0 , 4 7 7 2 , 8

 H i g h e r  i n t e r e s t - g r o w t h  d i f f e r e n t i a l  0 , 6 0 , 4
 L o w e r  i n t e r e s t - g r o w t h  d i f f e r e n t i a l - 0 , 1 - 0 , 5
( 1 )  N P V  o f  P B  =  n e t  p r e s e n t  v a l u e  o f  a l l  p r i m a r y  b a l a n c e s  o v e r  t h e  p e r i o d  2 0 0 0 - 2 0 5 0  %  o f  G D P
( 2 )  A v e r a g e  P B  =  s i m p l e  a n n u a l  a v e r a g e  o f  p r i m a r y  b a l a n c e s  o v e r  t h e  p e r i o d  2 0 0 0 - 2 0 5 0

����� )DFWRUV�WR�FRQVLGHU�ZKHQ�H[DPLQLQJ�WKH�LQGLFDWRUV

Section 5.3 illustrates the difficulty in arriving at a definitive conclusion as to whether the public
finances of a particular country are sustainable or not. The indicators are sensitive to public finance
positions in the base year and a number of underlying assumptions, some of which are arbitrarily
fixed. It is also important to recognise that these indicators presented are based on a partial
equilibrium analysis and consequently feedback effects are not adequately cater for. This implies the
need for caution when interpreting results and drawing policy conclusions. The AWG considers that
the following factors need to be taken into account when calculating the indicators and interpreting
results.

,QFOXGLQJ�RWKHU�DJH�UHODWHG�H[SHQGLWXUH�SURMHFWLRQV�� the impact of ageing populations on public
finances is not limited to spending on pensions, health and long-term care for the elderly. Other
public expenditures may also be affected by demographic changes. For example, Belgium in its
country fiche reports that public spending on other social transfers and education are projected to
fall by 1.2% and 0.4% of GDP between 2000 and 2050 (which offsets by one third the increase in
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spending on pensions and health care). Projections for child, family benefits and education are also
reported for Denmark, the Netherlands, Spain and the UK in OECD (2001), which on average point
to a decline in public spending of 1% of GDP over the projection for those countries which reported
results. However, it should be noted that these projections were made by national authorities and not
on a common basis with an agreed modelling approach. Moreover, projections for Denmark and the
Netherlands actually pointed to an increase in public spending on these items over the projection
period. Countries that currently have low levels of public spending on child care, but which expect
large increases in female participation rates, may see such expenditures rise.

This availability of projections for additional age-related public expenditures in some Member
States poses two questions. First, should they be included in the assessment of the sustainability of
public finances at EU level? The AWG considers that these national projections should be used in
such an assessment. Although, this will lead to different treatment across Member States, it is
reasonable that the Commission and Council take account of all reliable information at its disposal
when making policy assessments. The second question is whether the AWG should make common
projections to assess the budgetary impact of ageing populations on other social transfers, education
and child care. It is not possible to give a clear-cut answer to this question at this stage. However, it
is worth noting that the demographic impact is likely to be small relative to projected changes on
pensions and health care. Perhaps a useful way forward would be for those Member States which
have projections, to explain the approach they followed and to indicate the main factors driving
results.

7KH�LPSDFW�RI�DJHLQJ�RQ�WD[�UHYHQXHV��demographic changes may have a large impact on the size
and sources of tax revenues, and consequently is central to any examination of the sustainability of
public finances. The indicators presented above do not address this issue, but instead assume that
tax revenues as a share of GDP remain constant over the projection period. However, several
Member States have argued that a more rigorous approach would be to hold tax regimes constant
(i.e. bases and rates), and project revenues as a share of GDP taking on board the effects of
demographic changes.

Several Member States already have made projections of this nature. In the country fiche of the
Netherlands, projections show that tax revenues as a share of GDP will rise by 5% of GDP as a
result of ageing population, 3% from additional indirect tax revenues and 2% of GDP from taxes on
pension income. The latter increase occurs as contributions to funded pension schemes and income
on investments are exempted from taxes which only become liable when pensions are paid out. In
brief, these effects are likely to be greatest in countries that have a large funded second pillar
pensions where taxes are deferred until pension  income is drawn, e.g. Denmark, the Netherlands,
the UK.

Given the potentially large impact of ageing populations on tax revenues, the AWG could examine
this issue in more detail. As above, it would be useful to take first stock of existing analysis and
research before contemplating undertaking a common projection exercise at  EU level.90 Also as
above, it would be reasonable for the Commission and Council to take on board these projected tax
revenues as a share of GDP in the assessment of the sustainability of public finances for the
Member States.

                                                

90 Some preliminary work on this issue has already been undertaken in DG ECFIN, see Martinez Mongay (2000) and
Cambridge Econometrics (1997).
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&RSLQJ�ZLWK� WKH�XQFHUWDLQWLHV�RI� ORQJ�UXQ�SURMHFWLRQV��one of main difficulties with using these
indicators is their sensitivity to starting budget positions and certain underlying assumptions, in
particular the interest-growth rate differential. This can make it difficult to draw firm policy
conclusions, and moreover would make it relatively easy for a Member State to contest an
unfavourable assessment of the Commission or Council on the sustainability of public finances.
However, the AWG does not consider that the sensitivity of the results undermines the utility of the
indicators in assessing the sustainability of public finances. Instead, further work may be needed
both to minimise the sources of uncertainty and/or to get a better understanding of the likely
direction and scale of changes to key variables. Regarding the uncertainties in the three stress tests
above, the following approach could be followed:

• uncertainty on age-related expenditures and revenues: as noted above, this could be addressed by
improving the scope (e.g. to include new expenditure items) and quality of projections (see
suggestions in section 3.6);

• uncertainty on the starting budget position: this could largely be overcome by taking the budget
balance and debt levels for the base year from the stability and convergence programmes. In
particular, the targets set by Member States for the end of their respective programme is a good
proxy for the ‘steady state’ budgetary target.

• uncertainty on the interest-growth rate differential: the AWG could analyse the possible impact
of ageing populations on key macroeconomic aggregates such as labour productivity growth,
aggregate savings and real interest rates.91 Inevitably, a degree of uncertainty will remain, but it
might be possible to get a better understanding of the likely direction and scale of changes which
could help in design of stress test.

1HHG� WR� ORRN�DW� OHYHOV�DV�ZHOO�DV�FKDQJHV� LQ�EXGJHWDU\�DJJUHJDWHV: by only looking at projected
changes in primary balances, a paradoxical policy conclusion emerges that high-debt countries are
better placed than low debt countries to meet the budgetary cost of ageing. This is because high-debt
countries are currently running very large primary surpluses in order to cover interest payments and
at the same time respect the “close to balance or in surplus” requirement of the SGP. Under a no
policy change scenario, the very high primary surpluses lead to a fast pace of debt reduction and a
rapid decline in the interest burden: this is sufficient to absorb the increases in age-related spending.
In contrast, low debt countries currently have much lower primary surpluses, and thus have less
scope to offset increased age-related expenditures via a reduction in the interest burden. However,
this focus on the changes in primary surpluses overlooks the fact that high-debt countries will have
to sustain a greater degree of “budgetary effort”. They will be required to run large primary
surpluses, substantially above the EU average, over the very long-run, an especially difficult
challenge in periods of slow economic growth. Moreover, a proper assessment of the sustainability
of public finances also required an examination of the levels of budgetary variables such as the tax
burdens as a share of GDP and levels of non-age related expenditures.

2WKHU�PHDVXUHV� RI� WKH� VXVWDLQDELOLW\� RI� SXEOLF� ILQDQFHV��supplementary indicators to assess the
sustainability of public finances are available compared with those presented above. In particular, it

                                                

91 Some work on these issues has been carried out by the OECD, see Turner, Giorno, De Serres, Vourc’h and
Richardson (1998). The impact of ageing populations on aggregate savings, the rate of productivity growth and real
interest rates is also considered by McMorrow and Röger (1999) using the QUEST model of the European
Commission.
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has been argued that indicators should take account of contingent liabilities (e.g. such as implicit
pension debt mentioned in section 3.6) which will lead to future government spending. To this end,
generational accounts have been developed for several Member States which measure whether
current policies ensure respect of the inter-temporal budget constraint. An additional advantage of
this approach is that it illustrates whether inter-generational transfers are occurring. It has also been
argued that the current generation should build reserves in order to alleviate the load to be left to
future generations. Partial funding implied can take place within the public sector or by creating a
privately managed fully funded pillar.92 The AWG could consider whether these alternative
indicators of the sustainability of public finances could be usefully developed at  EU level.
However, given the heavy data requirements to prepare generational accounts, the first step should
be to take stock of existing material and to consider whether they provide insights that could
usefully feed into the policy debate at EU level.93

                                                

92 Note that a pure PAYG pension system is always in balance, if it is assumed that pension contributions or transfers
from government budget are adjusted to cover the expenditure. However, based on the projections of increasing
expenditure, the substantive economic questions are, firstly, what the implied tax rates would mean for ‘dead weight
loss’ of taxes and tax evasion, and secondly for distribution of income between generations, see Oksanen (2001).

93 The European Commission financed a study to produce generational accounts for 12 Member States taking 1995 as
a base year, see European Commission (1999). Also see, Auerbach, Kotlikoff and Liebfritz (1999)
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*HQHUDO�IUDPHZRUN

Regarding first pillar pensions, nine of the Member States (Denmark, Spain, France94, Ireland, the
Netherlands, Portugal, Finland, Sweden, and the UK) offer universal state pension regimes, see
table A2.1. In all these countries (except for France and the Netherlands) these regimes are means-
tested. All Member States (except for the Netherlands) offer labour-market-based public pension
schemes. All of them are mandatory for workers in the private sector, the public sector and at least
some of the self employed. For some Member States (such as Sweden), the mandaory pension
schemes is not arranged according to sector, but covers all individuals with labour market income.
The regimes for the private sector and the self employed are usually almost identical as far as the
financing regime is concerned.95 They usually represent pay-as-you-go (PAYG) schemes sometimes
together with state budget financing (i.e. in Belgium, Germany, Greece, Spain, France, Italy,
Luxembourg, Austria, and Portugal). Public pensions in Denmark are generally State financed: This
will change, however, as a larger share (14% by 2050) will be based on semi-funded and
contribution-related scheme called ATP/SP.

The pension schemes for the public sector present a more diversified financing system. In four
Member States (i.e. in Belgium, Denmark, Germany96, and Greece), the regime for civil servants is
financed only by the State budget, whereas in the UK and Ireland the scheme for the public sector is
entirely PAYG. In Finland, the financing system is partly funded whereas Sweden has a
combination of the three systems. All the other countries are characterised by a system which is
partly PAYG and partly financed by the State budget.

The second pillar is rarely mandatory in either the public or the private sector for Member States.
There are several major exceptions. In the Netherlands the second pillar is mandatory for the public
sector and for most of the private sector. The scheme is mandatory only for the private sector in
France97. The second pillar is mandatory for wage and salary earners in the German public sector.

Information from Member States on the third pillar pension schemes is not readily available as such
schemes have just been introduced in most Member States.

                                                

94 In France, a unique public scheme for basic pensions does not exist. However, there is a guarantee that all elderly
persons (or households to which they belong) have the right to a minimum level of resources.

95 Although in the UK the self employed are not included in the State Earnings Related Pension system (SERPS).

96    In Germany, wage and salary earners within the public sector are included in the general statutory scheme.

97 More precisely, for part of the private sector.
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(OLJLELOLW\�UHTXLUHPHQWV�IRU�ROG�DJH�SHQVLRQV

Tables A2.2 summarise the eligibility requirements for old age. It shows that the minimum age
requirement for old age pensions for men and women will usually be 65 after 200498  in both the
public and private sector. Exceptions are: Portugal where for the public sector the requirement is 60
years of age or 36 years service whichever materialises first; Greece where the minimum age for
women is 60 in the private sector and 55 for both men and women in the public counterpart; France
where the minimum age for both men and women is 60 in both the private and the public sector99;

                                                

98 The retirement age for women in Germany is being phased in to 65 over the period 2000-2004. The UK retirement
age for women is being phased up to 65 over the period 2010 to 2020. Similarly, in Austria the minimum age for
women is 60 until 2023 in the private sector pointing towards 65 afterwards. Thus, it is noticeable that where
retirement ages between genders differ, a realignment at the higher age is being introduced in several Member
States.

99 For certain positions in the public sector, the minimum age can be lower. Moreover, France does not impose age
conditions for civil servants retired on invalidity grounds and for female civil servants who are mothers of 3
children.
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Italy where the minimum age is 65 and 60 for, respectively, men and women in both the earnings-
related and mixed systems.100

The requirements for contribution years are more heterogeneous. They range from no lower limit for
the length of employment in the earnings-related system for both the private and public sector in
Finland; the absence of minimum contribution years for the private sector101 and 15 years for the
public sector in France; 10 years of contributions in Luxembourg; 15 years for Greece, Spain,
Austria and Portugal in the private sector and, respectively 20, 15, 10 (or 15 for those entered after
1995) and 5 in the public sector. Germany, for the private sector, requires 5 years for men and
women if they retire at 65, and 15 years for women if they retire at 60 (10 of these years acquired
after reaching 40 years of age). Italy’s requirements for contributions in both the public and private
sectors are 19 years for earnings-related and mixed systems (20 years starting from 2001) and 5
years in the new contribution-based system. Moreover, the new contribution-based system requires
pension benefits to be at least 1.2 times the social assistance benefit. Denmark only requires living
in Denmark for at least 37 years.

Overall, systems for the public and the private sectors are similar for a number of Member States
(i.e. in Denmark102, Ireland, Italy, Luxembourg, Netherlands, Finland, Sweden, United Kingdom).
In some Member States, the public sector is somewhat more generous as for the minimum age
requirements. However, this characteristic is often counterbalanced by a higher number of years of
minimum contributions required. For example, in Greece the public sector allows for 55 years of
minimum age with at least 20 years of contributions (against 65 minimum age with 15 years of
contributions in the private sector). Similar reasoning applies in France where the private sector
does not have a minimum requirement of contribution years (against almost 15 years are needed for
the public sectors). The French public sector also allows exceptions for certain groups of workers.
In Spain, both the public and the private sectors require the same minimum age (65) and the same
number of contribution years (15). Austria and Portugal show some public sector features that are
more generous than the private counterpart for both the minimum age and the minimum
contribution.

                                                

100 With the new contribution-based system, workers can retire before 65, but not under 57, provided they have
matured an amount of pension at least 1.2 times the social assistance benefit. .

101 However, a “validation” of at least one quarter is required. This means that workers must have paid contributions on
an annual wage higher than 200 times the minimum wage at least for one quarter.

102 People living less than 37 years in Denmark receive reduced pensions in accordance with the length of their stay.
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103 Eligibility requirements for wage and salary earners in the public sector are the same as in the private sector, since both are covered by the general statutory pension scheme.
The information indicated under “public sector” only applies to civil servants with life-time status.
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Table A2.3�summarises the eligibility requirements for early retirement pensions in Member States.
In only one Member State, the UK, is it not possible to take early retirement for first pillar pensions
(but it is possible to take a pension from a second of third pillar scheme from age 50). In Spain,
early retirement is possible in the public sector under CPE at the age of 60, provided the individual
has contributed for 30 years or more. In the private sector it is possible at the age of 60, provided the
individual has been contributing since 1967.

In four Member States (France, Luxembourg, Netherlands and Italy), it is possible for both men and
women with public and private sector pension schemes to retire early before the age of 60. For
example, Italy allows for 55 years (57 from 2002) and 54 years (57 from 2002), for both men and
women, respectively, in the private and the public sectors, under the conditions of the minimum
contribution years of 35 (or 37 without any age requirement, rising to 40 from 2008). Luxembourg
allows for early retirement before the age of 60 in general, if balanced by 40 years of contributions.
The Netherlands allows on average early retirement at the age of 60 years in both sectors for both
men and women; currently early retirement schemes are being changed as to give retirees the choice
between the age of (early) retirement and the level of the pension benefit. Ireland allows for early
retirement in the private sector depending on individual pension schemes, whereas the public sector
reduces the minimum age to 60 with 40 years of contributions. An analogous scheme for early
retirement is present in Austria, which indicates the minimum age of early retirement as 60 (61.5
after 2002 in the private sector) for men and 55 (56.5 after 2002 in the private sector) for women in
case of at least 37.5 years of contributions (YV� much lower requirements for old age pensions).

It is also noticeable that early retirement is being fully harmonised across both the public and private
sectors and between men and women in many countries (Denmark, Italy, Luxembourg, the
Netherlands, Sweden and the UK). Denmark allows for early retirement at 60 with the requirement
of 20 years of participation in unemployment insurance funds (gradually increasing to 25 years
starting from 2005). Sweden allows for early retirement at 61 of age with no other requirements
(although in this case, the benefits obtained are an income or pre-funded pension whose amount is
reduced accordingly). Germany offers early retirement up to 2 years earlier until now. However, 35
years of contribution are required. Early retirement age without adequate reduction in pension is
being phased in from 63 to 65 in the period 2000-2001. In the period 2002-2011, early retirement
will be possible at 63 with a 7.2 percent reduction in pension and from 2012 on at 62 with a 20.8
percent cut.

Belgium indicates a flexible minimum retirement age between 60 and 64 after 5 years of
contributions in the public sector for both men and women. For the private sector, Belgium
distinguishes the following cases (1) a flexible minimum retirement age between 60 and 64 with
minimum of 22 years of contribution  in 1998 which will increase to a minimum of 35 years of
contributions in 2005; (2) "Pre-retirement” for private employees only of 58 years of age (52 for
firms in financial crisis) with a minimum of 25 years of private employee. In Greece, the private
sector allows for 5 years of early retirement with at least 15 years of minimum contributions. The
public sector requires 15-20 years of contributions, but distinguishes between men (age of 55 for
workers hired before 1983 and 60 for workers hired after 1983) and women (age of 42 for workers
hired before 1983 and 55 for workers hired after 1983, with children). Finland indicates the age of
60 for both men and women in either sector. In Finland the unemployment benefit paid to 55 to 59
year olds can also be seen as a kind of early-retirement scheme. In practise, unemployed people (55-
59) do not have the obligation to look actively for work. This is the so called “unemployment
pipeline to retirement”. The unemployment pension is available from the age of 60 to 64.
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7DEOH�$����(OLJLELOLW\�UHTXLUHPHQWV�IRU�HDUO\�UHWLUHPHQW�SURJUDPPHV�LQ�(8�0HPEHU�6WDWHV
3ULYDWH�VHFWRU 3XEOLF�VHFWRU

0HQ :RPHQ 0HQ :RPHQ
0LQ
$JH

&RQWULE�
�<HDUV

2WKHU 0LQLPXP
�$JH

&RQWULEXWLRQ
\HDUV

2WKHU 0LQLPXP
$JH

&RQWULEXWLRQ
�\HDUV

2WKHU 0LQLPXP
$JH

&RQWULEXWLRQ
�\HDUV

2WKHU

% "Flexible
Pension"

between 60
and 64

"Pre-
retirement:

private
employees

only"

58 (52 for
firms in

difficulty)

Minimum of 22
in 1998,

minimum of 35
in 2005

"Pre-retirement:
private

employees only"

Minimum of 25
of private
employee

"Flexible
Pension"

between 60
and 64

"Pre-
retirement:

private
employees

only"

58 (52 for
firms in

difficulty)

Minimum of 22
in 1998,

minimum of 35
in 2005

"Pre-retirement:
private

employees only"

minimum of 25
of private
employee

"Flexible Pension"
between 60

and 64

5 "Flexible Pension"
between 60

and 64

5

'. 60 20 years of
participatio

n in
unemploym

ent
insurance

funds,
gradually
increasing
to 25 years

starting
from 2005

60 20 years of
participation in
unemployment

insurance funds,
gradually

increasing to 25
years starting

from 2005

60 20 years of
participation

in
unemploymen

t
insurance

funds,
gradually

increasing to
25 years
starting

from 2005

60 20 years of
participation in
unemployment

insurance funds,
gradually

increasing to 25
years starting

from 2005
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'104 63,
65 without

reduction and
63 with 7.2%

reduction
starting

from 2002,
and 62 with a
reduction of

10.8%
reduction
starting

from 2012

35 63,
65 without

reduction and
63 with 7.2%

reduction
starting

from 2002,
and 62 with a
reduction of

10.8%
reduction
starting

from 2012

35 63 63

(/ 60 15 55 15 55 for workers
hired before
1983, 60 for

workers hired
after 1983

15-20 42 for workers
hired before
1983, 55 for

workers hired
after 1983

15-20 children

( Under INSS
60

Have been
contributing
since 1967

Under INSS
60

Have been
contributing
since 1967

Under INSS
60

Under CPE
60

30 Under INSS
60

Under CPE
60

30

) 58
(55 in some

scheme)

40  (in general) 58
(55 in some

scheme)

40 (in general) 56 40 56 40

,5/ dependant on
individual
pension
schemes

dependant on
individual
pension
schemes

60 40 60 40

                                                

104 Eligibility requirements for wage and salary earners in the public sector are the same as in the private sector, since both are covered by the general statutory pension scheme.
The information indicated under “public sector” only applies to civil servants with life-time status.
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,��� 55, 57
starting from

2002

For self-
employed, 58
starting from

2001

35, or 37
without any age

requirement
(40 starting

from
2008)

For the self-
employed, 35 or
40 without any
age limitations.

55, 57
starting from

2002

For self-
employed, 58
starting from

2001

35, or 37
without any age

requirement
(40 starting

from
2008)

For the self-
employed, 35 or
40 without any
age limitations.

54, 57
starting from

2004
 and 2006 for white

collar

35, or 37
without any age

requirement
(40 starting

from
2008)

54, 57
starting from

2004 and 2006 for
white collar

35, or 37
without any age

requirement
(40 starting

from
2008)

/ 57 480 months 57 480 months 57 480 months 57 480 months

1/ 60 years (on
average)

60 years (on
average)

60 years (on average)- 60 years (on
average)

$ 60 (61.5
phasing in

2002)

37.5 Being
unemployed

55 (56.5
phasing in
2002), 60
phasing in

from 2019 to
2024

37.5 being
unemployed

60 (61.5 phasing in
2002)

37.5 60 (61.5 phasing
in 2002)

37.5

3 60 15

),1 60 60 60 60

                                                

105 No early retirement is provided for under the contribution based system.
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6 61 61 61 61

8. Not possible not possible not possible not possible



,QGH[DWLRQ�VFKHPHV�DQG�WD[DWLRQ�UHJLPHV

The indexation rules and the taxation regimes for the main pension systems are
summarised table A2-4 below. The rules refer to indexation of pension benefits for
pensioners after retirement. The implicit or explicit indexation or calculation of the level
of pension benefits for people moving towards the age of retirement can differ from the
indexation of pension benefits after retirement. In some countries the pension benefit
level for a future pensioner is calculated using an explicit indexation to prices or wages.
In other countries the pension benefit level for a future pensioner depends on the wage
level at the time of retirement, so that the pension benefits in the period towards the time
of retirement are implicitly following an indexation to wages.

The indexation rules after retirement can be broadly divided into three groups:

• LQGH[DWLRQ�WR�SULFHV: Spain, Italy, Luxembourg and the UK;

• LQGH[DWLRQ�WR�ZDJHV: Denmark and Germany;

• PL[HG� LQGH[DWLRQ� RU� DG� KRF� V\VWHPV; Belgium Greece Portugal France Ireland
Netherlands Austria Finland Sweden.
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7DEOH�$���� ,QGH[DWLRQ�UXOHV�DQG�WD[DWLRQ�UHJLPHV�DSSO\LQJ�WR�SXEOLF�SHQVLRQV

,QGH[DWLRQ�6FKHPH106 7D[DWLRQ�5HJLPH

% For private sector: automatic indexation to prices for benefits and fixed
transfers and to wages for ceilings; some limited targeted increases of
benefits in real terms are possible.
For civil servants: automatic indexation to wages for benefits.

Normal taxation regime with  some deductions.

'. Indexation to wages. If wages increase by more than 2.3 percent, then
0.3 percent is deducted.

Taxed as personal income.

' Indexation to net wages in the previous year. In 2000 and 2001,
temporarily indexed to prices. Refers to General Statutory Pension
Scheme.

Taxed as “other income” in the income tax.
Only part of the pension payments is
included in the personal income tax base.

(/ Primary pensions for state and private sector employees are linked to
increases in public sector wages. For the self employed and the
professionals (as well as for the supplementary pensions) increases in
pensions are ad hoc.

Taxed as personal labour income.

( Indexation to projected price increases with lump-sum compensation in
case actual inflation is higher than projected one.

Taxed as labour income. Favourable tax
treatment for private funds. However, most
types of disability pensions are tax-exempt.

) For Régime Général, indexation to projected price increase with lump-
sum compensation in case actual inflation is higher than projected. For
civil servants, indexation to wages of public employees.

Subject to CSG (6.2 per cent) and CRDS (0.5
per cent). Complementary pensions are subject
to a supplementary health contribution (1 per
cent). All pensions are included in the
household taxable income.

,5/ Pension increases are decided during the budgetary process and are
usually ahead of inflation

Subject to income tax.

, In general, just under full indexation to prices (CPI index). Partial
indexation to prices for higher pensions.

Taxed as wage income, but pensions below a
minimum amount  (if the pensioner has no
other income) are tax-exempt.

/ Pensions automatically indexed to price developments. Adjustment to
wages by special law.

For tax purposes, social security benefits are
treated as wages.

1/ The AOW benefit is linked to the minimum wage level. For almost all
occupational schemes, indexation is contingent on the financial
development of the related pension fund. 15 per cent of occupational
schemes are indexed to prices and 65 per cent to wages.

AOW benefits are taxed as labour income. For
occupational schemes, contributions are tax
deductible and benefits are taxed as labour
income. Persons above 65 years are exempt
from contributions to the AOW. Returns from
pension funds are tax-exempt.

$ On an ad hoc basis, reflecting the development of net wages, by and
large.

Taxed as personal income taxation. Also
subject to health care contributions at a rate of
3.95 per cent in the civil servants’ scheme and
at a rate of 3.75 per cent in ASVG, the  self
employed and farmers. The civil service
pensions are also subject to a pension security
contribution of 2.3 percent.

3 For the public sector, the indexation scheme is related to public
employees' wages. Conversely, for the private sector the indexation
scheme is ad hoc.

Taxed as wage income beyond a certain
threshold. Contributions to third pillar schemes
(PPRs) receive a favourable tax treatment.

),1 For the national pension scheme, indexation is related to prices (CPI).
For the earning-related pension scheme, indexation is based on a
weighted average of wage and price changes.

Taxed as wage income. Small pensions are
entitled to special pension deductions.

6 Indexation formulas related to average income. All old-age pensions taxed as wage income.

8. Indexation to prices (Retail Price Index) In general, the pensions are liable for income
tax. However, around two-thirds of pensioners
are below the income threshold for paying tax.
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*HQHUDO�DSSURDFK�±�XQGHU�WKH�DVVXPSWLRQ�WKDW�DYHUDJH�H[SHQGLWXUHV�SHU�KHDG�JURZ�DW
WKH�VDPH�UDWH�DV�*'3�SHU�FDSLWD

The basic approach to be applied to the projections for both acute health care and long-
term care expenditure is the following:

1. establish current age-related expenditure profiles, by estimating the average
amount spent by members of each age- and sex- group (in national currency
terms);107

2. divide the base year expenditure profiles by base year GDP per capita;

3. for each projection year, match the deflated age-profiles (from step 2) to the
expected future structure of the population and sum.  The sum gives you the total
expenditure in the projection year expressed as a share of GDP per capita�XQGHU
WKH� DVVXPSWLRQ� WKDW� *'3� SHU� FDSLWD� DQG� DYHUDJH� H[SHQGLWXUHV� SHU� KHDG� DUH
JURZLQJ�DW�WKH�VDPH�UDWH;�and

4. express the results in terms of national GDP for each projection year.  This is
done by dividing the sum (from step 3) for each projection year by the projected
population level in each projection year.

This generates projections of health expenditure, expressed as a share of GDP, where
average costs per head in each projection year grow at the same rate as GDP per capita
under the first cost.

*HQHUDO�DSSURDFK�±�XQGHU�WKH�DVVXPSWLRQ�WKDW�DYHUDJH�H[SHQGLWXUHV�SHU�KHDG�JURZ�DW
WKH�VDPH�UDWH�DV�*'3�SHU�ZRUNHU

The basic approach to be applied to the projections for both acute health care and long-
term care expenditure is the following:

1. establish current age-related expenditure profiles, by estimating the average
amount spent by members of each age- and sex- group (in national currency
terms);

2. divide the base year expenditure profiles by base year GDP per worker;

3. for each projection year, match the deflated age-profiles (from step 2) to the
expected future structure of the population and sum.  The sum gives you the total
expenditure in the projection year expressed as a share of GDP per worker XQGHU
WKH� DVVXPSWLRQ� WKDW�*'3� SHU�ZRUNHU� DQG� DYHUDJH� H[SHQGLWXUHV� SHU� KHDG� DUH
JURZLQJ�DW�WKH�VDPH�UDWH; and

                                                

107 E.g. this would involve estimating the average amount spent in Euros by women aged 60-64
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4. express the results in terms of national GDP for each projection year.  This is
done by dividing the sum (from step 3) for each projection year by the projected
total number of persons employed for each projection year.

This generates projections of health expenditure, expressed as a share of GDP, where
average costs per head in each projection year grow at the same rate as GDP per worker.

)250$/�,//8675$7,21�±�)25�7+(�&$6(�:+(5(�(;3(1',785(6�*52:�$7�7+(�6$0(

5$7(�$6�*'3�3(5�&$3,7$����

6WHS� �� (VWLPDWLRQ� RI� FXUUHQW� DJH�UHODWHG� H[SHQGLWXUH� SURILOHV� IRU� ERWK� PDOHV� DQG
IHPDOHV

Using estimates of age- and sex-related expenditures109, total health expenditure (+) 110

in the base year E�should be allocated between different age- and sex-groups L�according
to the following identity:

∑ ×=
L

E

L

E

L

E 3KK+

Where W+ = total expenditure on health care in year W in national
currency;

W

L
KK = average health expenditures for each age- and sex-group L�in

year W expressed in national currency;

W

L
3 = numbers of persons in each age- and sex-group L in a given

year W;

L = denotes different age- and sex-groups (e.g. the group of men
aged 35-39); and

E = base year.

6WHS���([SUHVVLQJ�DJH�UHODWHG�H[SHQGLWXUH�SURILOHV�LQ�WHUPV�RI�SHU�FDSLWD�*'3

Base year health expenditure profiles ( E

L
KK ) should be deflated by base-year per capita

GDP, such that:

( )EE

E

LE

L 3*'3

KK
K =

                                                

108 For ease, only health expenditure will be referred to here, but the methodology is identical for long-term
care also.

109 Which may not cover the whole population or the whole of health expenditures.

110 Which may be estimated from macroeconomic sources, or should at least be consistent with
macroeconomic data.
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where: E

L
K = average health expenditure for each age group L�in the base

year E, expressed as a share of base year per capita GDP;

∑=
L

W

L

W 33 i.e. total population in year W; and

W*'3 = national GDP in projection year W.

6WHS���0DWFKLQJ�WKH�EDVH�\HDU�SURILOHV�WR�WKH�IXWXUH�SRSXODWLRQ�VWUXFWXUH

The deflated expenditure profiles for the base year K  are then matched to the population

matrix M

L
3  for each of the projection years M from 2000-2050 as follows:

( ) ( )∑ ×=
L

M

L

E

LMM

M

3K
3*'3

+

where
M+ = projected total health expenditure in projection year j (the

bar above the variable denotes that it is projection); and

7KLV�VWHS�JHQHUDWHV�WKH�SURMHFWHG�WRWDO�H[SHQGLWXUH�H[SUHVVHG�DV�D�VKDUH�RI�*'3�SHU
FDSLWD��XQGHU� WKH� LPSOLFLW�DVVXPSWLRQ� WKDW�DYHUDJH�H[SHQGLWXUHV�SHU�KHDG�JURZ�DW
WKH�VDPH�UDWH�DV�*'3�SHU�FDSLWD�

6WHS���([SUHVVLQJ�WKH�UHVXOWV�DV�D�VKDUH�RI�SURMHFWHG�QDWLRQDO�*'3�IRU�HDFK�SURMHFWLRQ
\HDU���

The results can then be expressed in terms of projected national GDP for each of the
projection years by dividing by projected population levels as follows:

( )
M

L

M

L

E

L

M

M

3

3K

*'3
+ ∑ ×

=

Thus, projections of health expenditure as a share of GDP can be generated using only
age-related expenditure profiles, GDP levels in the base year, and demographic
projections.112

                                                

111  Results can further be expressed in nominal terms by projecting GDP for each future year.

112 In the GDP per worker cost case, it is also necessary to generate projections of numbers of employed
persons in order to generate projections of health expenditure as a share of GDP
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0HWKRG�IRU�JDWKHULQJ�GDWD

The boundaries between expenditure on acute health care services and long-term care
services are difficult to draw.  Member States were asked to broadly conform to the
definitions provided below and to report clearly on any difficulties in matching empirical
data with these definitions. In particular, Member States were asked to use the definitions
included in OECD System of Health Accounts to define total expenditure (on health and
long-term care).113

Member States were then recommended to:

1. gather data for overall public expenditure on acute health care and long-term care
in line with the definitions provided below from the OECD System of Health
Accounts;

2. estimate public expenditure on long-term care in line with the definition below;
and

3. subtract this from overall expenditure to give public expenditure on health care.

'HILQLWLRQ�RI�WRWDO�H[SHQGLWXUH��RQ�KHDOWK�DQG�ORQJ�WHUP�FDUH��IURP�2(&'�6\VWHP�RI
+HDOWK�$FFRXQWV�

Total expenditure (on health and long-term care) includes:

services of curative care (HC1); 
services of rehabilitative care (HC2); 
services of long-term nursing care (HC3);
ancillary services to health care (HC4); 
medical goods dispensed to outpatients (HC5);
prevention and public health services (HC6); and 
health administration and health insurance (HC7), plus investment in medical
facilities.

'HILQLWLRQ�RI�ORQJ�WHUP�FDUH�

Long-term care includes:

care for dependent older persons; 
home care; 
institutional care other than hospitalisation; and 
homes and services for the disabled.

In case of ambiguities, particularly relating to institutional care, Member States were
asked to use the following rule.  Institutional care should be included under health care
                                                

113 .See “A System of Health Accounts”, page 114.
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expenditure where hospitalisation is necessary to provide acute medical interventions.
Institutional care beyond any initial period of acute health care, should be reported under
long-term care, when the institutionalisation is mainly due to the inability of the person to
stay at home.114

$����� '(),1,1*�7+(�38%/,&�&20321(17�2)�(;3(1',785(

As the projections were only concerned with public expenditures, Member States were
asked to ensure that only public expenditures would be included in the expenditure
covered.

'HILQLWLRQ�RI�WKH�SXEOLF�FRPSRQHQW�RI�H[SHQGLWXUH�RQ�KHDOWK�DQG�ORQJ�WHUP�FDUH�

Public expenditure on health care should include:

publicly-funded health care which is provided by both publicly and privately owned
providers (where public funds are provided by State, Regional and Local
Government bodies, and social security schemes);

public capital expenditure in the health sector.  This includes publicly-financed
investment in health facilities; capital transfers to the private sector for hospital
construction and equipment; and subsidies from the government to health service
providers; and

health funds for state employees.

                                                

114 There would of course continue to be a health component to this care, but the majority of the
expenditure would be on nursing care.
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7DEOH�$���� 3XEOLF� H[SHQGLWXUH� RQ� KHDOWK� FDUH� XQGHU� WKH� DVVXPSWLRQ� WKDW
H[SHQGLWXUHV�SHU�KHDG�JURZ�DW�WKH�VDPH�UDWH�DV�*'3�SHU�FDSLWD

&HQWUDO�GHPRJUDSKLF�YDULDQW

([SUHVVHG�DV�D�VKDUH�RI�*'3

� � � � � � � � � � � � � � � � � � � � � � � �

,Q F UH D V H � LQ �

H [ S H Q G LWX UH �

LQ �S H U �F H Q W �R I �

* ' 3 �E H WZ H H Q �

� � � � �D Q G �

� � � �

% 5 .3 % 5 .7 % 6 .0 % 6 .4 % 6 .6 % 6 .6 % � � ��

' . 5 .1 % 5 .2 % 5 .5 % 5 .7 % 5 .7 % 5 .7 % � � ��

' � 5 .7 % 6 .0 % 6 .4 % 6 .7 % 7 .0 % 7 .1 % � � ��

( / 4 .8 % 5 .1 % 5 .5 % 5 .9 % 6 .3 % 6 .6 % � � ��

( � 5 .5 % 5 .8 % 6 .1 % 6 .5 % 7 .0 % 7 .2 % � � ��

) 6 .2 % 6 .4 % 6 .8 % 7 .1 % 7 .4 % 7 .4 % � � ��

, 4 .9 % 5 .3 % 5 .6 % 6 .0 % 6 .3 % 6 .5 % � � ��

1 / 4 .7 % 4 .9 % 5 .2 % 5 .5 % 5 .6 % 5 .6 % � � ��

$ 5 .1 % 5 .5 % 5 .9 % 6 .3 % 6 .7 % 6 .8 % � � ��

3 5 .4 % 5 .3 % 5 .5 % 5 .8 % 6 .0 % 6 .1 % � � ��

) ,1 4 .6 % 4 .9 % 5 .2 % 5 .6 % 5 .7 % 5 .7 % � � ��

6 6 .0 % 6 .2 % 6 .5 % 6 .7 % 6 .9 % 7 .0 % � � ��

8 . 4 .6 % 4 .7 % 4 .9 % 5 .2 % 5 .4 % 5 .6 % � � ��

Notes:  (1) Results under this cost assumption are not available for Ireland.

7DEOH�$���� 3XEOLF� H[SHQGLWXUH� RQ� KHDOWK� FDUH� XQGHU� WKH� DVVXPSWLRQ� WKDW
H[SHQGLWXUHV�SHU�KHDG�JURZ�DW�WKH�VDPH�UDWH�DV�*'3�SHU�ZRUNHU

&HQWUDO�GHPRJUDSKLF�YDULDQW

([SUHVVHG�DV�D�VKDUH�RI�*'3

���� ���� ���� ���� ���� ����

,QFUHDVH�LQ�
H[SHQGLWXUH�
LQ�SHU�FHQW�RI�
*'3�EHWZHHQ�

�����DQG�

����

% 5.2% 5.3% 5.7% 6.5% 6.8% 6.8% ����

'. 5.1% 5.6% 5.9% 6.3% 6.4% 6.2% ����

'� 5.7% 5.8% 6.4% 7.2% 7.7% 7.7% ����

(/ 4.7% 4.1% 5.1% 5.6% 6.1% 6.3% ����

(� 5.0% 4.7% 4.9% 5.4% 6.2% 6.6% ����

)� 6.1% 6.4% 7.2% 7.8% 8.1% 8.0% ����

,5/���� 5.9% 6.5% 7.0% 7.4% 7.8% 8.2% ����

,� 4.9% 5.1% 5.4% 6.0% 6.5% 6.6% ����

1/ 4.7% 4.8% 5.2% 5.8% 6.1% 5.9% ����

$ 5.1% 5.3% 5.9% 6.6% 7.1% 7.1% ����

3 5.4% 5.5% 5.7% 6.0% 6.5% 6.6% ����

),1 4.6% 4.9% 5.6% 6.3% 6.4% 6.4% ����

6 6.0% 5.9% 6.4% 6.9% 7.1% 7.2% ����

8. 4.5% 4.5% 4.9% 5.4% 5.9% 6.0% ����

Notes: (1) Results for Ireland are expressed as a share of GNP.  The results for Ireland are only broadly comparable with those of other
Member States for the per worker case, as the methodology employed is different.
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7DEOH�$���� 3XEOLF�H[SHQGLWXUH�RQ�KHDOWK�FDUH�IRU�GLIIHUHQW�DJH�JURXSV

&HQWUDO�GHPRJUDSKLF�YDULDQW

$YHUDJH�KHDOWK�H[SHQGLWXUH�SHU�FDSLWD�JURZV�DW�WKH�VDPH�UDWH�DV�*'3�SHU�FDSLWD

���� ���� ���� ����� ���

% 5.3% 6.6% ���� -0.2 +0.5 +1.1

'. 5.1% 5.7% ���� -0.3 +0.4 +0.5

'. 5.7% 7.1% ���� -0.4 +0.6 +1.2

(/ 5.5% 7.2% ���� -0.5 +1.1 +1.1

, 4.9% 6.5% ���� -0.4 +0.8 +1.2

1/ 4.7% 5.6% ���� -0.3 +0.5 +0.7

3���� 5.4% 6.1% ���� ���� ���� ����

),1 4.6% 5.7% ���� -0.3 +0.6 +0.9

6 6.0% 7.0% ���� -0.2 +0.5 +0.7

8.���� 4.6% 5.6% ���� ���� ���� ����

3XEOLF�H[SHQGLWXUH�

RQ�KHDOWK�FDUH�DV�D�

VKDUH�RI�*'3

,QFUHDVH�LQ�

H[SHQGLWXUH�LQ�

SHU�FHQW�RI�*'3�

EHWZHHQ������

DQG�����

%UHDNGRZQ�RI�LQFUHDVH�

EHWZHHQ������DQG������E\�DJH�

JURXSV�

Notes:

(1) the age breakdown for Portugal is as follows: 0-64, 65-74, and 75+

(2) the age breakdown for the UK is as follows: 0-64, 65-84, and 85+

7DEOH�$���� 3XEOLF� H[SHQGLWXUH� RQ� ORQJ�WHUP� FDUH� XQGHU� WKH� DVVXPSWLRQ� WKDW
H[SHQGLWXUHV�SHU�KHDG�JURZ�DW�WKH�VDPH�UDWH�DV�*'3�SHU�FDSLWD

&HQWUDO�GHPRJUDSKLF�YDULDQW

([SUHVVHG�DV�D�VKDUH�RI�*'3

���� ���� ���� ���� ���� ����

,QFUHDVH�LQ�

H[SHQGLWXUH�

LQ�SHU�FHQW�RI�

*'3�EHWZHHQ�

�����DQG�

����

% 0.8% 0.9% 1.0% 1.2% 1.4% 1.5% ����

'. 3.0% 3.1% 3.7% 4.4% 4.8% 5.0% ����

)� 0.7% 0.7% 0.9% 1.0% 1.1% 1.1% ����

, 0.6% 0.7% 0.8% 0.9% 1.0% 1.0% ����

1/ 2.5% 2.7% 3.0% 3.6% 4.3% 4.7% ����

$ 0.7% 0.8% 1.0% 1.2% 1.4% 1.7% ����

),1 1.6% 1.9% 2.2% 2.7% 3.2% 3.3% ����

6 2.8% 2.9% 3.2% 3.9% 4.4% 4.8% ����

8. 1.7% 1.8% 1.9% 2.1% 2.3% 2.6% ����
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7DEOH�$���� 3XEOLF� H[SHQGLWXUH� RQ� ORQJ�WHUP� FDUH� XQGHU� WKH� DVVXPSWLRQ� WKDW
H[SHQGLWXUHV�SHU�KHDG�JURZ�DW�WKH�VDPH�UDWH�DV�*'3�SHU�ZRUNHU

&HQWUDO�GHPRJUDSKLF�YDULDQW

([SUHVVHG�DV�D�VKDUH�RI�*'3

���� ���� ���� ���� ���� ����

,QFUHDVH�LQ�

H[SHQGLWXUH�

LQ�SHU�FHQW�RI�

*'3�EHWZHHQ�

�����DQG�

����

% 0.7% 0.8% 1.0% 1.2% 1.4% 1.6% ����

'. 3.0% 3.3% 4.0% 5.0% 5.3% 5.5% ����

)� 0.7% 0.7% 0.9% 1.1% 1.2% 1.2% ����

,5/���� 0.7% 0.6% 0.7% 0.7% 0.8% 0.9% ����

,� 0.6% 0.7% 0.7% 0.9% 1.0% 1.1% ����

1/ 2.5% 2.7% 3.0% 3.9% 4.7% 5.0% ����

$ 0.7% 0.8% 0.9% 1.2% 1.5% 1.8% ����

),1 1.6% 1.9% 2.4% 3.0% 3.6% 3.7% ����

6 2.8% 2.8% 3.1% 4.0% 4.5% 4.9% ����

8.� 1.7% 1.7% 1.9% 2.2% 2.5% 2.7% ����

Notes: (1) Results for Ireland are expressed as a share of GNP.  The results for Ireland are only broadly comparable with those of other
Member States for the per worker case, as the methodology employed is different.

7DEOH�$���� 3XEOLF�H[SHQGLWXUH�RQ�ORQJ�WHUP�FDUH�IRU�GLIIHUHQW�DJH�JURXSV

&HQWUDO�GHPRJUDSKLF�YDULDQW

$YHUDJH�KHDOWK�H[SHQGLWXUH�SHU�FDSLWD�JURZV�DW�WKH�VDPH�UDWH�DV�*'3�SHU�FDSLWD

���� ���� ����� ���

% 0.8% 1.5% ���� +0.1 +0.6

'. 3.0% 5.0% ���� +0.4 +1.7

, 0.6% 1.0% ���� +0.1 +0.3

1/ 2.5% 4.7% ���� +0.3 +2.0

),1 1.6% 3.3% ���� +0.2 +1.5

6 2.8% 4.8% ���� +0.3 +1.8

8.���� 1.7% 2.6% ���� ���� ����

3XEOLF�H[SHQGLWXUH�RQ�

ORQJ�WHUP�FDUH�DV�D�

VKDUH�RI�*'3

,QFUHDVH�LQ�

H[SHQGLWXUH�LQ�

SHU�FHQW�RI�*'3�

EHWZHHQ������

DQG�����

%UHDNGRZQ�RI�LQFUHDVH�

EHWZHHQ������DQG������

E\�DJH�JURXSV�

Notes:

(1) the age breakdown for the UK is as follows: 0-64, 65-84, and 85+
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$��� ([WUDSRODWLQJ�WKH�OHYHOV�RI�WKH�EXGJHW�EDODQFH�DQG�JRYHUQPHQW�GHEW

Debt (Et) and the budget balance (Gt) are projected forward as follows
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$���� 7KH�GLIIHUHQFH�EHWZHHQ�WKH�µUHTXLUHG¶�DQG�SURMHFWHG�SULPDU\�VXUSOXV

The requirement to keep a balanced budget implies a constant public debt in nominal
terms:

0=+−== L%6'%
ο

Hence the “required” nominal primary surplus is:

%L6 5 =

The “projected” primary surplus can be written as follows:
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The projections for age-related spending D* are given by the AWG. If we assume that tax

receipts T and non-age-related spending QD* grow at the pace of nominal GDP, y, we
obtain:
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Hence, the difference between “projected” and “required” primary surplus as a share of
GDP becomes:
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Re-arranging, we obtain:
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Clearly, a higher primary surplus at the beginning of the period – which is the case of
high-debt countries – drags down the primary surplus gap. The effect of a high public
debt at W � � is highlighted by simply adding and subtracting the interest burden at the
beginning of the period, οLE , and re-arranging the expression. Considering that the budget

is balanced over time, we obtain:
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since the term in square brackets is negative, 3

7

5 VV −  is negatively related to the initial
level of debt .

$��� &DOFXODWLRQ�RI�WKH�ILQDQFLQJ��WD[��JDS�DVVXPLQJ�UHVSHFW�RI�WKH�6WDELOLW\�DQG
*URZWK�3DFW�XQWLO�����

Once a debt ratio has been defined for the end of the projection period, a useful indicator
of the fiscal effort required is to calculate the FRQVWDQW tax rate consistent with the
achievement of a given end-point debt. The tax gap is defined as the difference between
this « sustainable » tax rate and the current tax rate.

The initial debt (at the end of 2005) is, by definition :
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where 
V
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V
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V
7DQG** ,  refer to age-related expenditure, non-age related expenditure

and taxes, r is the nominal interest rate and Q is the nominal growth rate.

In terms of GDP ratio, this yields :
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It is then possible to calculate the sustainable tax rate for a given condition imposed on
the debt ratio in 2050 and for given assumptions on the path of non-age related
expenditure.

If the end-point debt in 2050 is the debt ratio consistent with maintained budget balance,
as considered in the paper, then

45

2005
2050 θ

E
E =

In the particular case where you suppose that non-age related expenditure makes up a
constant share in GDP, 1$5

V
J  is constant and W�is given by :
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If we assume that after 2050 the elderly dependency ratio changes only slightly, tax
revenues and primary expenditure will (roughly) remain constant as a share of GDP. The
tax gap can then be calculated by expressing the government intertemporal budget
constraint in the following form:
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In this equation Ti and Gi respectively stand for tax revenues and primary expenditure (in
current prices) in period if policies and unchanged, r and n respectively for the nominal
interest and productivity growth rate and B2001 for the debt level at the end of 2001. The
facto adj represents the required immediate adjustment of tax revenues (in percentage
terms) that balances the present value of revenues with that of expenditure. The first term
on the left hand side and the second term on the right hand side respectively stand for the
present value of tax revenues and primary expenditure after 2049. The second term on the
left hand side and the third term on the right hand side respectively cover the present
value of tax revenues and primary expenditure after 2049. The expression assumes that
after 2050 tax revenues and primary expenditure grow at an annual rate of n.



108

The tax gap, expressed as a ratio to GDP (gap), can then be derived by multiplying adj by
the tax ratio:

gap = adj x 
<
7

Where Y is GDP.
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$11(;� '(02*5$3+,&�352-(&7,216

7DEOH�$���� 7RWDO�SRSXODWLRQ��PLOOLRQV�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

% 10,2 10,3 10,4 10,4 10,5 10,5 10,5 10,5 10,4 10,2 10,1
'. 5,4 5,4 5,5 5,5 5,6 5,6 5,6 5,6 5,6 5,6 5,5
' 82,3 83,1 83,5 83,5 83,2 82,7 81,8 80,7 79,3 77,6 75,6
(/ 10,5 10,7 10,8 10,8 10,8 10,8 10,7 10,7 10,6 10,4 10,2
( 39,4 39,7 39,9 39,8 39,5 39,1 38,6 38,1 37,3 36,4 35,1
) 59,2 60,3 61,4 62,2 62,8 63,3 63,7 63,8 63,5 62,9 62,2
,5/ 3,8 4,0 4,1 4,3 4,4 4,5 4,6 4,7 4,7 4,8 4,8
, 57,6 57,5 57,3 56,8 56,0 55,1 54,0 52,9 51,5 49,9 48,1
/ 0,4 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,6 0,6
1/ 15,9 16,3 16,7 17,0 17,3 17,5 17,7 17,8 17,9 17,8 17,7
$ 8,1 8,1 8,0 8,1 8,1 8,1 8,1 8,0 7,9 7,8 7,6
3 10,0 10,2 10,4 10,6 10,7 10,8 10,9 10,9 11,0 11,0 10,9
),1 5,2 5,2 5,3 5,3 5,3 5,3 5,3 5,2 5,1 5,0 5,0
6 8,9 8,9 9,0 9,0 9,1 9,2 9,3 9,2 9,2 9,2 9,2
8. 59,5 60,3 60,9 61,5 62,2 62,8 63,2 63,2 62,9 62,4 61,8
(8 376,4 380,4 383,5 385,2 386,0 385,9 384,5 381,8 377,5 371,5 364,2

Source: Eurostat – central scenario

7DEOH�$���� :RUNLQJ�DJH�SRSXODWLRQ�DJHG����WR�����PLOOLRQV�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

% 6,7 6,8 6,9 6,8 6,7 6,5 6,3 6,1 6,0 6,0 5,9
'. 3,6 3,6 3,6 3,6 3,6 3,5 3,4 3,4 3,3 3,4 3,4
' 55,9 55,3 55,1 54,8 53,7 51,8 49,2 46,9 46,1 45,3 44,2
(/ 7,1 7,1 7,1 7,0 7,0 6,9 6,7 6,5 6,2 6,0 5,8
( 26,9 26,9 26,8 26,5 26,2 25,5 24,5 23,1 21,6 20,1 19,2
) 38,6 39,5 40,3 40,0 39,5 38,9 38,3 37,6 36,9 36,6 36,0
,5/ 2,5 2,7 2,8 2,9 2,9 3,0 3,0 3,0 3,0 2,9 2,8
, 39,0 38,2 37,7 36,7 35,9 34,6 32,7 30,5 28,5 27,1 26,2
/ 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
1/ 10,8 11,0 11,2 11,2 11,2 11,0 10,8 10,5 10,4 10,5 10,6
$ 5,5 5,5 5,4 5,4 5,3 5,1 4,8 4,6 4,5 4,4 4,3
3 6,8 6,8 6,9 6,9 6,9 7,0 6,9 6,8 6,6 6,4 6,3
),1 3,5 3,5 3,5 3,4 3,3 3,2 3,1 3,1 3,1 3,0 2,9
6 5,7 5,9 5,9 5,8 5,7 5,7 5,6 5,5 5,5 5,5 5,5
8. 38,9 39,8 40,6 40,4 40,3 39,8 38,7 37,7 37,2 37,2 36,8
(8 251,7 252,9 254,1 251,7 248,4 242,8 234,3 225,7 219,3 214,7 210,3

Source: Eurostat – central scenario

7DEOH�$��� (OGHUO\�SRSXODWLRQ�DJHG����DQG�RYHU��PLOOLRQV�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

% 1,7 1,8 1,8 2,0 2,2 2,4 2,6 2,8 2,8 2,7 2,7
'. 0,8 0,8 1,0 1,1 1,1 1,2 1,3 1,3 1,3 1,3 1,2
' 13,6 15,7 16,6 17,2 18,3 19,8 21,8 23,3 23,1 22,4 21,6
(/ 1,8 2,0 2,1 2,2 2,3 2,4 2,6 2,8 2,9 3,1 3,1
( 6,6 6,9 7,2 7,6 8,0 8,6 9,4 10,3 11,2 11,7 11,6
) 9,4 9,9 10,3 11,6 12,9 14,1 15,3 16,2 16,7 16,6 16,6
,5/ 0,4 0,4 0,5 0,6 0,6 0,7 0,8 0,9 1,0 1,1 1,1
, 10,3 11,2 11,8 12,6 13,2 13,8 14,9 16,1 16,8 16,8 16,1
/ 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
1/ 2,2 2,3 2,5 2,9 3,3 3,7 4,1 4,4 4,5 4,4 4,3
$ 1,3 1,4 1,5 1,6 1,7 1,9 2,2 2,4 2,4 2,4 2,3
3 1,5 1,7 1,7 1,9 2,0 2,1 2,3 2,5 2,7 2,9 2,9
),1 0,8 0,8 0,9 1,0 1,2 1,3 1,3 1,4 1,3 1,3 1,3
6 1,5 1,6 1,7 1,9 2,0 2,1 2,2 2,3 2,3 2,3 2,3
8. 9,3 9,4 9,8 10,9 11,7 12,7 14,2 15,4 15,8 15,6 15,4
(8 61,3 65,9 69,4 75,2 80,6 87,0 95,2 102,0 105,1 104,8 102,7

Source: Eurostat – central scenario
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7DEOH�$���� 9HU\�HOGHUO\�SRSXODWLRQ�DJHG����DQG�RYHU��PLOOLRQV�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

% 0,4 0,4 0,5 0,6 0,6 0,6 0,7 0,8 0,9 1,0 1,0
'. 0,2 0,2 0,2 0,2 0,3 0,3 0,4 0,4 0,4 0,4 0,4
' 3,0 3,5 4,0 4,5 5,6 5,7 5,8 6,3 7,1 8,2 8,5
(/ 0,4 0,4 0,5 0,6 0,7 0,7 0,7 0,8 0,9 1,0 1,0
( 1,5 1,7 2,1 2,3 2,3 2,4 2,6 2,8 3,2 3,5 3,9
) 2,1 2,7 3,2 3,5 3,6 3,7 4,5 5,3 5,8 6,1 6,2
,5/ 0,1 0,1 0,1 0,1 0,1 0,2 0,2 0,2 0,3 0,3 0,3
, 2,2 2,8 3,3 3,7 4,0 4,2 4,6 4,8 5,2 5,7 6,3
/ 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
1/ 0,5 0,6 0,6 0,7 0,7 0,9 1,1 1,2 1,4 1,5 1,6
$ 0,3 0,4 0,4 0,4 0,5 0,5 0,6 0,6 0,7 0,9 1,0
3 0,3 0,4 0,4 0,5 0,5 0,6 0,6 0,7 0,8 0,8 0,9
),1 0,2 0,2 0,2 0,2 0,3 0,3 0,4 0,4 0,5 0,5 0,5
6 0,5 0,5 0,5 0,5 0,5 0,6 0,7 0,7 0,7 0,8 0,8
8. 2,3 2,5 2,7 2,8 2,9 3,3 3,9 4,2 4,6 5,2 5,7
(8 13,9 16,4 18,7 20,6 22,7 23,9 26,9 29,5 32,4 35,9 38,1

Source: Eurostat – central scenario

7DEOH�$��� 2OG�DJH�GHSHQGHQF\�UDWLR����
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

% 26 26 27 30 33 37 42 45 46 46 45
'. 22 23 27 29 32 34 38 39 40 38 36
' 24 28 30 31 34 38 44 50 50 49 49
(/ 26 28 29 31 33 35 38 43 47 52 54
( 25 26 27 29 31 34 39 45 52 58 60
) 24 25 25 29 33 36 40 43 45 45 46
,5/ 17 17 17 20 22 25 27 29 33 37 40
, 27 29 31 34 37 40 46 53 59 62 61
/ 21 23 24 26 28 32 36 40 41 40 38
1/ 20 21 22 26 30 33 38 42 44 42 41
$ 23 25 27 30 32 37 45 52 54 54 54
3 23 25 25 27 29 31 33 37 41 45 46
),1 22 23 25 31 36 39 43 44 43 43 44
6 27 27 29 33 35 37 40 41 42 42 42
8. 24 24 24 27 29 32 37 41 43 42 42
(8 24 26 27 30 32 36 41 45 48 49 49

Population aged 65+ as % of population aged 15 to 64
Source: Commission calculation based on Eurostat – central scenario

7DEOH�$��� 6KDUH�RI�WKH�YHU\�HOGHUO\�LQ�WRWDO�HOGHUO\�SRSXODWLRQ����
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

% 21 25 28 28 27 25 27 29 32 35 37
'. 26 25 22 21 23 28 28 28 29 33 35
' 22 22 24 26 30 29 26 27 31 37 39
(/ 20 21 26 29 30 29 29 29 30 31 33
( 22 25 29 30 29 28 28 27 28 30 33
) 22 27 31 30 28 26 30 33 35 37 38
,5/ 23 23 23 21 21 21 24 26 27 27 27
, 22 25 28 29 31 30 31 30 31 34 39
/ 21 23 26 27 27 26 26 28 31 35 38
1/ 23 25 25 23 23 23 27 28 30 34 37
$ 23 27 27 26 28 28 27 27 31 37 42
3 19 22 25 26 27 26 27 28 28 29 31
),1 22 24 26 24 23 23 30 33 35 36 36
6 29 31 28 25 25 29 32 32 32 34 36
8. 25 27 27 25 25 26 28 28 29 34 37
(8 23 25 27 27 28 27 28 29 31 34 37

Population aged 80+ as % of population aged 65
Source: Commission calculation based on Eurostat – central scenario
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$11(;��� '(7$,/('�5(68/76�)25�7+(�3(16,21�352-(&7,216

7DEOH�$��� 8QHPSOR\PHQW�UDWHV�XVHG�LQ�WKH�FXUUHQW�SROLF\�VFHQDULR�(%)
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

% 10,2 8,1 7,9 7,3 6,6 6,6 6,6 6,6 6,6 6,6 6,6 ����

'. 5,9 5,6 5,5 5,6 5,5 5,5 5,4 5,4 5,4 5,5 5,5 ����

' 7,9 6,6 6,3 6,0 5,6 5,6 5,6 5,6 5,6 5,6 5,6 ����

(/ 11,0 8,2 8,0 7,7 7,4 7,0 6,7 6,3 6,0 5,7 5,5 ����

( 14,0 8,9 7,8 7,3 6,9 6,6 6,3 6,1 6,0 6,0 6,0 ����

) 9,8 9,1 8,8 8,4 8,1 7,8 7,4 7,1 6,7 6,4 6,1 ����

,5/ 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 ���

, 10,6 9,8 9,4 9,1 8,9 8,6 8,3 7,9 7,5 7,2 7,0 ����

/ 2,8 2,5 2,3 2,1 1,8 1,5 ����

1/ 3,2 3,3 4,0 4,0 4,0 4,0 4,0 4,0 4,0 4,0 4,0 ���

$ 5,9 5,3 4,7 4,1 4,0 4,0 4,0 4,0 4,0 4,0 4,0 ����

3 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 ���

),1 9,8 7,2 7,2 7,1 7,1 7,1 7,1 7,1 7,1 7,1 7,1 ����

6 6,0 5,1 5,1 5,1 5,1 5,1 5,1 5,1 5,1 5,1 5,1 ����

8. 5,3 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 ���

7DEOH�$��� 3XEOLF�SHQVLRQ�H[SHQGLWXUHV�LQFOXGLQJ�PRVW�SXEOLF�UHYHQXHV�WR�SHRSOH
DJHG����DQG�RYHU���/LVERQ�VFHQDULR

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

% 9,9 8,6 8,4 8,8 9,5 10,2 11,0 11,4 11,3 11,2 11,1 ���

'. 10,4 11,1 12,1 12,7 13,1 13,3 13,4 13,2 12,8 12,2 11,8 ���

' 11,8 11,4 11,2 11,8 12,4 13,3 14,2 14,6 14,5 14,2 14,0 ���

(/ 12,6 12,1 11,9 12,7 14,0 15,7 16,8 18,6 20,2 20,8 20,6 ���

( 9,4 8,9 9,0 9,1 9,6 10,6 12,0 13,7 15,2 16,2 16,2 ���

) 12,1 11,3 11,7 12,8 13,6 14,2 14,7 14,8 14,8 14,8 14,8 ���

,5/ 4,6 4,6 5,5 5,9 6,7 7,1 7,4 7,6 8,3 8,2 8,2 ���

, 13,8 13,5 13,4 13,7 13,9 14,2 14,4 14,3 14,5 14,7 14,4 ���

/

1/ 7,9 8,3 9,2 10,4 11,5 12,5 13,3 13,8 13,9 13,7 13,4 ���

$ 14,5 14,4 14,4 14,5 14,7 15,5 15,8 15,9 15,2 14,2 13,5 ���

3 9,8 10,9 11,7 12,5 12,8 13,0 13,2 13,2 13,2 13,2 12,5 ���

),1 11,3 10,9 11,6 12,7 13,6 14,4 15,1 15,4 15,4 15,5 15,6 ���

6 9,0 9,0 9,2 9,9 10,0 10,2 10,4 10,6 10,4 10,1 9,9 ���

8. 5,5 5,3 4,8 4,6 4,4 4,3 4,4 4,3 4,2 4,0 3,8 ����

(8 10,4 10,0 10,0 10,4 10,9 11,4 12,0 12,2 12,3 12,2 12,0 ���

For Denmark, the results include the semi-funded labour market pension (ATP). Excluding the ATP, the
peak increase would be 2.7% of GDP. Results for Ireland are expressed as a % of GNP and not GDP.

7DEOH�$��� 3XEOLF�SHQVLRQ�H[SHQGLWXUHV�LQFOXGLQJ�PRVW�SXEOLF�UHYHQXHV�WR�SHRSOH
DJHG����DQG�RYHU�±�+LJK�SRSXODWLRQ�VFHQDULR

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

% 10,0 9,6 10,0 10,6 11,4 12,4 13,1 13,4 13,3 13,0 12,7 ���

'. 10,5 11,4 12,6 13,3 13,9 14,3 14,5 14,3 13,8 13,2 12,9 ���

' 11,9 11,5 11,3 12,0 12,8 13,9 15,1 15,6 15,6 15,5 15,3 ���

(/

( 9,4 8,9 9,0 9,3 9,9 10,9 12,2 13,6 15,0 15,8 15,7 ���

) 12,1 12,2 13,2 14,3 15,2 15,6 15,8 15,6 15,2 15,2 15,2 ���

,5/ 4,6 4,6 5,1 5,9 6,8 7,3 7,5 7,7 8,5 8,7 8,5 ���

, 13,8 13,8 14,0 14,5 14,8 15,1 15,4 15,3 14,9 14,1 13,1 ���

/ 7,4 7,4 7,5 8,2 9,2 9,5 9,3 ���

1/ 7,9 8,3 9,1 10,2 11,2 12,1 13,1 13,8 13,9 13,7 13,4 ���

$ 14,5 14,3 14,6 14,9 15,3 16,2 16,7 16,7 15,9 14,9 14,2 ���

3 9,8 11,0 12,0 13,0 13,6 13,8 14,1 14,1 14,1 14,1 13,4 ���

),1 11,3 10,8 11,6 12,8 13,8 14,6 15,3 15,5 15,3 15,0 14,8 ���

6 9,0 9,1 9,5 10,2 10,4 10,5 10,7 10,7 10,5 10,0 9,7 ���

8. 5,5 5,3 5,1 5,0 5,0 5,1 5,2 5,0 4,8 4,5 4,2 ����

(8 10,3 10,2 10,4 11,0 11,5 12,1 12,7 12,9 12,7 12,5 12,2 ���

For Denmark, the results include the semi-funded labour market pension (ATP). Excluding the ATP, the
peak increase would be 2.7% of GDP. Results for Ireland are expressed as a % of GNP and not GDP.
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7DEOH�$��� 3XEOLF�SHQVLRQ�H[SHQGLWXUHV�LQFOXGLQJ�PRVW�SXEOLF�UHYHQXHV�WR�SHRSOH
DJHG����DQG�RYHU�±�+LJK�SRSXODWLRQ�VFHQDULR

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

% 10,0 9,5 9,8 10,3 11,1 12,1 12,9 13,4 13,5 13,4 13,4 ���

'.

' 11,8 11,3 11,3 11,7 12,3 13,5 14,9 15,7 15,8 15,9 15,9 ���

(/

( 9,4 8,8 8,8 9,2 9,8 10,9 12,7 14,7 16,7 18,3 18,6 ���

) 12,1 12,1 13,0 13,9 14,7 15,3 15,7 15,9 15,8 15,8 15,8 ���

,5/ 4,6 4,5 5,0 5,8 6,6 7,2 7,6 7,8 8,1 8,6 9,1 ���

, 13,8 13,7 13,8 14,3 14,6 15,1 15,8 16,2 16,3 15,8 14,9 ���

/

1/ 7,9 8,2 9,0 10,0 10,9 11,8 12,8 13,6 13,8 13,6 13,4 ���

$ 14,5 14,4 14,7 15,2 15,8 17,2 18,3 18,8 18,4 17,7 17,4 ���

3 9,8 10,8 11,5 12,2 12,6 12,7 13,0 13,1 13,2 13,3 12,7 ���

),1 11,3 10,9 11,8 13,0 14,1 15,0 15,9 16,3 16,3 16,4 16,7 ���

6 9,0 9,2 9,8 10,7 11,2 11,6 12,2 12,8 12,9 12,6 12,4 ���

8. 5,5 5,3 5,0 4,8 4,8 4,9 5,1 4,9 4,8 4,5 4,2 ����

(8 10,3 10,1 10,3 10,7 11,2 11,9 12,7 13,2 13,3 13,3 13,1 ���

For Denmark, the results include the semi-funded labour market pension (ATP). Excluding the ATP, the
peak increase would be 2.7% of GDP. Results for Ireland are expressed as a % of GNP and not GDP.

7DEOH�$��� 3XEOLF�SHQVLRQ�H[SHQGLWXUHV�LQFOXGLQJ�PRVW�SXEOLF�UHYHQXHV�WR�SHRSOH
DJHG����DQG�RYHU�±�ORZ�ODERXU�IRUFH�SDUWLFLSDWLRQ�UDWH�VFHQDULR

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

% 10,0 9,6 10,0 10,6 11,6 12,6 13,5 14,0 14,0 13,8 13,6 ���

'. 10,5 11,4 12,6 13,3 13,9 14,4 14,7 14,6 14,2 13,7 13,5 ���

' 11,8 11,4 11,3 11,9 12,8 14,2 15,7 16,7 17,0 17,1 17,2 ���

(/

( 9,4 8,9 9,0 9,4 10,1 11,3 13,0 14,9 16,8 18,1 18,3 ���

) 12,1 12,2 13,2 14,3 15,2 15,9 16,3 16,4 16,3 16,3 16,3 ���

,5/ 4,6 4,5 5,1 5,9 6,8 7,4 7,9 8,1 8,7 9,2 9,6 ���

, 13,8 13,8 14,0 14,6 15,0 15,5 16,2 16,5 16,3 15,6 14,5 ���

/

1/ 7,9 8,3 9,1 10,2 11,2 12,3 13,5 14,3 14,7 14,6 14,3 ���

$ 14,5 14,5 14,9 15,5 16,3 17,7 19,1 19,8 19,9 19,5 19,4 ���

3 9,8 10,9 11,8 12,7 13,3 13,5 13,9 14,1 14,2 14,3 13,7 ���

),1 11,3 10,9 11,7 13,1 14,2 15,2 16,0 16,5 16,5 16,5 16,6 ���

6

8. 5,5 5,3 5,1 5,0 4,9 5,1 5,3 5,2 5,0 4,7 4,5 ����

(8 10,4 10,3 10,5 11,0 11,6 12,4 13,3 13,8 13,9 13,8 13,6 ���

For Denmark, the results include the semi-funded labour market pension (ATP). Excluding the ATP, the
peak increase would be 2.7% of GDP. Results for Ireland are expressed as a % of GNP and not GDP.

7DEOH�$��� 3XEOLF�SHQVLRQ�H[SHQGLWXUHV�LQFOXGLQJ�PRVW�SXEOLF�UHYHQXHV�WR�SHRSOH
DJHG����DQG�RYHU�±�ORZ�XQHPSOR\PHQW�UDWH�VFHQDULR

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

% 10,0 9,5 9,9 10,5 11,3 12,0 12,6 13,0 13,0 12,8 12,6 ���

'. 10,5 11,3 12,5 13,1 13,7 14,1 14,4 14,3 13,9 13,4 13,2 ���

' 11,8 11,4 11,2 11,8 12,6 13,9 15,3 16,2 16,3 16,4 16,4 ���

(/ 12,6 12,4 12,6 13,7 15,4 17,6 19,6 21,7 23,8 24,7 24,8 ����

( 9,4 8,8 8,9 9,2 9,8 10,8 12,4 14,1 15,7 16,9 17,1 ���

) 12,1 12,2 13,1 14,1 14,8 15,4 15,7 15,7 15,4 15,4 15,4 ���

,5/ 4,6 4,5 5,0 5,8 6,6 7,1 7,5 7,7 8,2 8,6 8,9 ���

, 13,8 13,8 14,0 14,4 14,7 15,1 15,6 15,7 15,5 14,8 13,9 ���

/ 7,4 7,4 7,5 8,2 9,2 9,5 9,3 ���

1/

$ 14,5 14,5 14,9 15,4 16,0 17,2 18,1 18,7 18,3 17,5 17,0 ���

3 9,8 10,9 11,7 12,5 13,0 13,2 13,5 13,6 13,7 13,8 13,1 ���

),1 11,3 10,9 11,6 12,7 13,7 14,7 15,4 15,7 15,6 15,6 15,6 ���

6 9,0 9,2 9,5 10,3 10,6 10,9 11,2 11,5 11,3 10,9 10,6 ���

8. 5,5 5,3 5,0 4,9 4,8 5,0 5,2 5,1 4,9 4,6 4,3 ����

(8 10,5 10,3 10,5 11,0 11,5 12,2 12,9 13,3 13,3 13,3 13,0 ���

For Denmark, the results include the semi-funded labour market pension (ATP). Excluding the ATP, the
peak increase would be 2.7% of GDP. Results for Ireland are expressed as a % of GNP and not GDP.
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7DEOH�$��� 3XEOLF�SHQVLRQ�H[SHQGLWXUHV�LQFOXGLQJ�PRVW�SXEOLF�UHYHQXHV�WR�SHRSOH
DJHG����DQG�RYHU�±�ORZ�SURGXFWLYLW\�UDWH�VFHQDULR

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

% 10,0 9,5 9,9 10,5 11,3 12,2 13,0 13,3 13,2 13,0 12,7 ���

'. 10,6 11,4 12,5 13,2 13,8 14,2 14,5 14,4 14,0 13,5 13,2 ���

' 11,8 11,4 11,2 11,8 12,7 14,0 15,5 16,4 16,7 16,8 16,9 ���

(/

( 9,4 8,8 9,1 9,6 10,4 11,7 13,5 15,5 17,4 18,9 19,1 ���

) 12,1
,5/

, 13,8 13,8 14,3 15,1 15,6 16,2 16,9 17,2 17,0 16,3 15,3 ���

/

1/ 7,9 8,3 9,1 10,1 11,0 12,0 13,0 13,8 14,0 13,9 13,6
$ 14,5 14,4 14,8 15,3 15,9 17,2 17,9 18,2 17,5 16,4 15,8 ���

3 9,8 10,9 11,8 12,6 13,1 13,2 13,5 13,5 13,7 13,8 13,3 ���

),1 11,3 10,9 11,9 13,3 14,6 15,7 16,7 17,2 17,3 17,3 17,6 ���

6 9,0 9,2 9,7 10,6 11,1 11,4 11,9 12,3 12,3 11,9 11,7 ���

8. 5,5 5,3 5,2 5,2 5,2 5,5 5,8 5,9 5,8 5,5 5,3 ����

(8 10,4 9,9 10,0 10,5 11,1 11,9 12,8 13,4 13,5 13,4 13,1 ���

For Denmark, the results include the semi-funded labour market pension (ATP). Excluding the ATP, the
peak increase would be 2.7% of GDP. Results for Ireland are expressed as a % of GNP and not GDP.

7DEOH�$��� 3XEOLF�SHQVLRQ�H[SHQGLWXUHV�LQFOXGLQJ�PRVW�SXEOLF�UHYHQXHV�WR�SHRSOH
DJHG����DQG�RYHU�±KLJK�LQWHUHVW�UDWH�VFHQDULR

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

% 10,0 9,5 9,9 10,5 11,4 12,4 13,3 13,7 13,7 13,5 13,3 ���

'. 10,4 11,3 12,5 13,2 13,8 14,3 14,6 14,5 14,1 13,6 13,4 ���

' 11,8 11,4 11,2 11,8 12,6 14,0 15,5 16,4 16,6 16,8 16,9 ���

(/

( 9,4 8,8 8,9 9,3 9,9 11,0 12,6 14,3 16,0 17,3 17,3 ���

) 12,1 12,2 13,1 14,2 15,0 15,6 16,0 16,0 15,8 15,8 15,8 ���

,5/

, 13,8 13,8 13,9 14,4 14,8 15,2 15,7 15,9 15,7 15,0 14,1 ���

/

1/

$ 14,5 14,5 14,9 15,4 16,0 17,2 18,1 18,7 18,3 17,5 17,0 ���

3 9,9 10,9 12,2 13,5 14,7 15,9 16,5 16,5 16,4 15,8 14,8 ���

),1

6 9,0 9,2 9,6 10,4 10,8 11,1 11,6 12,0 12,0 11,6 11,4 ���

8.

(8 11,8 11,7 11,9 12,6 13,3 14,2 15,1 15,7 15,9 15,9 15,7 ���

For Denmark, the results include the semi-funded labour market pension (ATP). Excluding the ATP, the
peak increase would be 2.7% of GDP. Results for Ireland are expressed as a % of GNP and not GDP.


