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ABSTRAKT

Cilem této prace je podat celistvyepled penzijnich systédma reforem v zemich
Evropské Unie. K tomuto &&lu obsahuje tato prace komparativni typologii aktaristik
penzijnich systéfh a strategii penzijnich reforem. Tato analyza napfimasi rekolik
poznatkk o vztahu mezi typy penzijnich reforem a jednotinyviastnostmi penzijnich
systéni spoleéné s demografickymi charakteristikami zemi EvropskeidJ Analyza byla
provedena pomoci principalni komponentni analyzwlitativnich data a preferéniho
mapovani (multidimenzionalni prefekgn analyzy). Mezi charakteristiky penzijnich systém
které byly zahrnuty do analyzy, piapopis Stdrosti penzijnich systéim rozSfeni privatnich
penzijnich systéina zastoupeni starSich lidi na trhu prace.

Aby byl prehled penzijnich reforem v Evropské Unii Uplny,qardaké obsahuje ugt
duvoda, které pispély k nutnosti implementace penzijnich reforem. Dabké popis
jednotlivych pilid penzijnich systéf v zemich EU, popis 8&ku odchodu do ithodu,
hodnoceni &kolika ekonomickych charakteristik penzijnich systiéa popis véejnych
vydaji na penze. Srovnani dvou hlavnichiggh financovani penzijnich systénfPAYG a
fondoveho systému) slouzi jako zaklad pro pochopé&inich strategii penzijnich reforem,
jejichz popis tvei dalSi vyznamnouast této diplomové prace.

ABSTRACT

This diploma thesis tries to provide an overviewpansion systems and pension
reforms in the EU countries. To describe charasties of pension systems together with
latest reform steps more comprehensively, a cortipartypology of pension systems and
reforms was performed. Moreover, this analysis dwimnteresting findings about a link
between pension reform strategies and charactsristi pension systems together with
demographic situation of European Union countriese analysis is based on principal
component analysis of qualitative data and prefaxrenapping (multidimensional preference
analysis). The pension system characteristics declwariables describing a pension
generosity, a development of private pension sckeared a labor force participation of older
workers.

To provide a compact overview of pension reformthim European Union, at first the
reasons for implementing necessary pension refarméisted, followed by description of the
first and second tier of pension systems, pendigibiity ages, several economic indicators
of pension entitlements, and expenditures on pybmdision systems. Comparison of two
main ways of financing the pension system (PAYG fumtled) is important background for
examination of main reform strategies of pensidarras that is also presented in this thesis.



CONTENT

T oo 18 Tox 1o o I PSSP PPPRUPPRP 1
Chapter 1. Reasons for Necessary Pension Reforms in the EU....................ccccciennn. 4
1.A. Demographic Background — What Is GoiNng ON2..........ccccceeeiiiiieeeeeennnnnnn. 4
1.A. 1. The Population StrUCIUIE ..........uiieeeeiiiiie e 4
LLA2. FeItIITY oo 10
1.A.3. Life EXPECIANCY ..uuvuiiiiii i ceeeeecc e et 13
1.B. Labor force and migration in the EU countries............cccoevvvvvvvvivnnnnnnnnn. 16
1.B.1. The current facts about labor force paréitigm................covvvvvvrrrrrnnnnnn. 16
1.B.2. The future prospects about labor force pigdtion and the possible
affect Of MIGratioN .........oii i e 19
1.C. Generosity of the pension system in the EU.......ccccooveiiiiiiiiiiiiiiiiieens 20
1.D. The failures in early stages of unfunded pEmgrogrammes..................... 21
1.E. Cutting off the subsequent generations ......c......cceeeceiineiieeeeeeeeeeeeeeeiienns 21
1.F. Socioeconomic changes in the European coantrie.............cccceevvvvvvnnnnn 22
1.G. Deepening of the European Union integratioN.e..........ccoevvvvvvreeennvennnnnn. 23
Chapter 2. PensSioN SYSEIMS ......cccviiiiiiiiiiiiiiie e 26
2.A. Typology of the Pensions SYStEMS .......cccceeeiiiiiiiiieieeeieeeeeeeee e 27
2.A.1. The First-tier: Redistributive PENSIONS.............uuviiiiiiiiiiiiiiiiiniiis 27
2.A.2. The Second-tier: Mandatory INSUIaNCe....ccueeevvveeervvviiiiiiiiieeeeeeeeeeen 31
2.B.  Pension ENGibility AQe......cooo oo 35
2.C. Economic Indicators of Pension Entitlements...............ccceeeiiiiiniineneennn. 39
2.D. Expenditures on the Public Pension SysteM............ccccceeeiiiiiiiiieeeenennnen, 44

Chapter 3. Pe

nsion reform, possibilities and evaluation................ccccceeiiiiiiiiee, 51

3.A. Basic possibilities of financing the pensigstem and their comparison...51

AL PAYG SYSIEIM ..ottt eenas 51
3.A.2. FUNDED SYSIEIM ...t ettt e e e s 56
3.A.3. Comparison of PAYG and FUNDED system. ...ccooeeeeeeeeiiieeeennn D9
3.B. The possibilities of the pension refOrMS . . ..oovevviiiiiiiiii e 64
3.B.1.  ParametriC refOrmS........uuuiiiiiiiiie e 65
3.B.2. Systemic reform —transition to full fundg@dt®m.............ccceevvivrriiinnns 68
3.B.3. Transition to partial funded SYStem ...ccccc.eeeeiiiiiiiiieees 72
3.B.4. Notional Defined-Contribution pension system.............cccccevvvvvvnnnnns 73
3.B.5. Other reform proposals ............... e eeeeeevevivnniiiiiieeeeeeeeeeesseeeneenn d D



3.B.6. An “ideal” pension reform? ... 1.7

Chapter 4. Pension reforms in the EU COUNLHES ..........commeeeeeeeeeeeeeieeeeece e 80
4.A. European Union approach towards the pensi@mmme.............cccceeeeeeeenn. 80
4.B. Comparison of pension reforms and pensioresystn EU countries ....... 82
4.B.1. Specification of analysis ..........ooiceeeeeiiiiiiiiiiii e 83
4.B.2. ReSUItS Of @NalYSIS ....uuuuuiiiieii st e e e e e e e 86
(@] o Tod 1§ ][0} o SRR 99
RETEIENCES ittt e e e e e e e e e e e e e e e e e e 104
AN N X e e e 109
ANNEX 1 - Raw data in @nalySiS......ccoouuuii oo oo 110
ANNEX 2 - Categorical data in analySiS.........ccceevvvvveiiiiiiiiiiiiiee e, 118
ANNEX 3 - Explanation of creating CategorieS ......c..coeeeeeeeeeieveeeeiiiiiiceeeeenn 126
ANNEX 4 — OUutput from SAS ... 131
Projekt diplomOVE PraACE...........cooiiiiiiiiiieeeeeeeee e e 135



List of figures

Figure 1: Population Structure of Finland, 1960 Q80 ..............coovvviiiiiiiieeeeeeee e 6
Figure 2: Population Pyramid of Italy, 2000 and @Q5.............ccceevvriiiieieiiiiiiie v 7
Figure 3: The Age Structure of the Population, erdl950-2050.........cccceeeeeeeiiiiiiiiiiiinns 8
Figure 4: The Percentage of Population Older tiagpears, Regions of Europe, 1950-2050 ...
........................................................................................................................................ 10
Figure 5: Total Fertility Rate in Selected Europ€auntries, 1960 - 2005............cccceenn.. 1.1
Figure 6: Age-specific Fertility Rate, Czech Reptilil989, 1993, and 2000........................ 12
Figure 7: TFR, Adjusted TFR, Mean Age at Childbegrithe Czech Republic and Spain,

L 110 00 TP 13
Figure 8: Life Expectancy at Birth for Male, SelttEU Countries, 1960 - 2003................. 14
Figure 9: Life Expectancy at Birth for Women, SédelCEU Countries, 1960 - 2003............ 15
Figure 10: The Life Expectancy for Higher Age Grpgmland, 1960-2000..............cc......... 16
Figure 11: The generosity of pension system, 198B1IEU 15.........ccoooiiiiiiiiiiiiiiiiiiiiiams 21
Figure 12: Expenditure on Social Protection (% sludrtotal benefits), EU-25, 2003 .......... 44
Figure 13: The contribution of different factorsthe total change in the public pension
expenditures between 2005 and 2050, EU 25, EUMBER 10 NEW .....cvvvvveciiiiiieeeeeeeeeeee, 48
Figure 14: The forecast of the internal rate afimeiof PAYG and funded pension system, EU
countries, model by Mc Morrow and Roeger (2002)...........cuuvuviuiiiiiiieeeeeeeeeeeeeeeeeeeeeeen 63
Figure 15: Pension costs, the scheme of the ddraisition burden......................oe 70

Figure 16: Plot of first and second component fRPRINQUAL procedure, SAS program..87

Figure 17: Biplot made with PRINQUAL procedure, SBI®gram...........ccccceevvvvvvvnnninnneneenn 88
Figure 18: Map of demographic charaCteriSIitCS...auuu.uuuruuuriiiiiiiie e 90
Figure 19: Map of variables describing retiremege and labor participation of older worker
........................................................................................................................................ 91
Figure 20: Map of variables describing pensioncitie .............oooeveiiiiiiiniiiinneee e 93
Figure 21: Map of variables describing the expamsibprivate pension.......................... 94..
Figure 22: Map of variables describing generositgension system .............ccccceevvvviinnnn 95.
Figure 23: Map of variables describing pensionimai................oovvvvviiiiiiiieeee e e 97



List of tables

Table 1: Median Age (in years) - Medium Varianty@e and Regions, 1950-2050.............. 5
Table 2: The Rate of Employment in Percent for &geup 15-64 years, Selected EU
CoUNLIIES, 2003... . ettt e e et e et et et aa e e e e e e e e e e e et e e e aeae et e eeeeebarrnnn s 17
Table 3: The Activity Rates of Different Age Grou@s of person in specific age group who
are in employment or in unemployment), Selectedd@untries, 2004 .............ccccccveeeeeeeennns 18
Table 4: The Size of the First Tier (as % averageaiags), EU Countries, 2002 .................. 31
Table 5: The Summary about the Second Tier (Easritejated), Selected EU

COUNTMES, 2002.... e ettt e e e sttt ettt ittt e et e e e e e e e e e s s srrne e e e e e e eeeaaaaeeeeeaassaaans 34
Table 6: The Normal and Earlier Pension Eligibiktge, Selected EU Countries, 2002....... 36
Table 7: Average effective age of retirement, nt&amwppean countries, 1965-2005.............. 37
Table 8: Average effective age of retirement, woptairopean countries, 1965-2005......... 38
Table 9: Gross and Net Replacement Rates by Indaviflarnings Level for Men, Mandatory
Pension Programs, Selected EU Countries, 2002...........cccouiiiiieiiiiiiiieeeeeceiiciceeeee e 40
Table 10: Pension wealth, selected EU countrieB220.............cccvvvviiiiiiiiieiiieeeeeimmemnn. 42
Table 11: Contribution rates according to theirdfgrcoverage, selected EU countries, 2005
........................................................................................................................................ 43
Table 12: Gross Public Pension Expenditures asaeeSit GDP, Selected EU

Countries, 2004, 2030, 2050........ccetiiiiieeeeeee e 46
Table 13: The decomposition of the change in pyteiesion expenditure between 2005 and
2050, BEU 25 .. i e e e e e bbb 49
Table 14: The flow of generations in the simple OGdel.............ccooeeiiiiiiiiiiiiiiiiiee s 59
Table 15: The impact of the parametric reformst@dconomic growth, budgetary
sustainability and income fairness, Mc Morrow ar@eger (2002) .........coeevvvveeeiiiinneennn. 61..
Table 16: Benefit formula of notional account amdirted benefit system......................... 4.7



Introduction

Demographers refer to rapid changes in demograpéncls in society as transitions.
According to them, the world population experient®d main demographic transitions. The
first demographic transition took place in the begig of the 18 century in the most
developed countries (mainly Europe). The main dtarestics of the first demographic
transition can be summarized as a rapid decreaseoitality rates followed by the slow
decrease of the fertility rates. The second denpigecaransition started to occur in the most
developed European countries from the second halthe 20" century. The second
demographic transition, which can be characteribgda decline in the fertility rate,
postponement of child bearing, and an increasdarekpectancy, brought many new social
and economic challenges for national economic amclak policies. The aging of the
population is currently one of the most discussepics that take place in developed
countries.

An aging population has various consequences faalspolicy, economic policy, and
economic development of different countries. Foaregle, we can find many different
consequences of population aging on economic grofigbal policy, social security and
public pension systems. The social sustainabilitpension systems has become and will
remain a crucial challenge in all developed coestriThe warning of population aging was
presented by demographers many times, but typigalernments did not pay attention to it
and were not willing to launch painful solutiongthmight change pension systems but also
reduce the popularity of politicians among votétewever, the reform of pension systems is
not avoidable if the system is to be saved. Nowsdthe question is not if there should be
reformed but in which way should the reform procded very difficult to compare different
pension systems, and it is impossible to find tlestlone because the specific country
background plays a very important role. Howevemparisons of different pensions systems
can bring valuable knowledge and suggestions famt@s that are on the stage of
introducing pension reform.

The primary purpose of my thesis is to provide aaraew of pension systems in the
European Union together with appropriate compagatigpology of pension systems and
pension reforms. The most important issue is tdaegpinks between the pension reforms
and various characteristics of pension system ardodraphic situation in the European

Union countries. This analysis should answer qasestlike:



» Do countries with similar pension structure impasailar pension reforms? Are
pension reforms path dependent?

Do countries with more generous pension systemsosepdifferent pension
reforms compared to countries with less generounsipe systems?

* Do new member states have different pension siestdéfan former EU member
states?

 Can we find structural pension reforms more oftancountries with serious

problems arising from population aging?

My thesis is divided into four parts. The first pares to bring a list of reasons why
pension reforms are necessary to be implementethenEU countries. It starts by a
descriptive analysis of the demographic trendsyenEuropean countries, mainly from 1960,
with a goal of examining these trends relativedpuation aging. Then it brings an overview
of current and future situation in labor marke&bf countries and its consequences on public
finance. Reasons for pension reforms can also &rmse drawbacks of existing pension
systems so a description of excessive generosityrés in early stages of unfunded pension
programmes, and lack of credibility cannot be teft. Other reasons contributing to need for
changes in existing pension systems stem from sogimic changes in the EU countries
and from deepening of the European Union integnatio

The second part of the thesis is devoted to issaeserning the pension systems in
reality. For the description of the pension systém,thesis uses the taxonomy of the OECD
that differentiates three tiers of the pension eystccording to their particular objectives
(redistributive first tier, insurance second ti@nd voluntary third tier). The size of each tier
and the type of pension scheme differ by countmythe analysis also contains a comparison
of the tiers across EU countries. Countries al$ferdin the standard eligibility age, which is
also discussed in this chapter. Also analyzed &ee d@conomic indicators of pension
entittements (gross and net replacement ratesnsigre wealth, and contribution rates) as
well as public expenditure on the pensions thaatecthe threat of all EU countries.

The third part provides theoretical description vafrious pension reforms. First,
important characteristics of two possibilities ofancing the pension system (pay-as-you-go
and funded pension system) are introduced togetitér presenting their advantages and
disadvantages. Comparison of internal rates ofmednd various types of risk connected with
both financing systems are also depicted in thegtdr. It also includes description of main
pension reform types as parametric reform, trassitio full funded pension system, transition



to partially funded system, and notional definedtdbution system. The end of this chapter
discusses a possibility of existence of “ideal” gien reform.

The forth part maps pension reforms in the EU atesitby introducing comparative
typology of pension systems and its relation tospam reforms progress. The analysis uses
results from principal component analysis of qaéle data that sorts countries into groups
according to their pension systems' characteristick the preference mapping of individual
pension variables that shows according to whiclsipenvariables are individual countries
situated on the map (in other words, it shows wipiehsion variables are related to which EU

countries). This chapter also includes the Europdaion approach towards the pension
reforms.



Chapter 1. Reasons for Necessary Pension Reforms in the EU

The pension reform debate in the European Uniomtci@s is being driven by many
social and economic factors among which the mosipols is the increase of expenditures on
the retirement income. According to OECD sourcesdkpenditures on the public pensions
as a share of GDP has increased from 6% in 1962%win 2000 (OECD, 2002). Moreover,
it is predicted that without any reform of the pgalppension systems the expenditures on the
retirement income will climb on the level about 2@%GDP in following decades (OECD,
2002). These budgetary consequences are not tlyefacks that call for comprehensive
reform of the pension systems in the European Uommtries. In this chapter | will present
the main factors that have contributed to the lhatd ©f the public pension systems in the EU

countries.

1.A. Demographic Background — What Is Going On?

The most often cited reasons for the need of pan&form are the negative changes
in the population structure and demographic belrafithe population. From the second half
of the 20th century, the most developed Europeantoes experienced similar demographic
trends: decreasing or stagnating fertility and apaeding life expectancy. Those trends
became so common that demographers labeled thahe asecond demographic transition.
The speed and the level of these demographic chatfiffer from country to country, but we
can observe the same pattern at the end. The deptogrbehavior of former communist
countries (mainly Eastern Europe) was quite difiereom that of the Western European
countries. The demographic transition started matdr, just in 1990s, but the speed of the
changes was much higher than in the Western Eunopaantries, so now the fertility rates
are even lower in many Eastern European countnes in the former EU countries, and the
life expectancy of the Eastern Europe inhabitastsanverging very closely to the life
expectancy of the Western European countries.

In this section, | present the main demographicagbka of the EU countries and the
future expectation of the population developmendehll with the population structure,
fertility, and life expectancy because the mainrabteristics of the aging population can be

observed in these demographic variables.

1.A.1. The Population Structure

Considering the development of a specific poputatioes not mean considering only

the size of the population but also paying attentio the gender and age structure of the



population because it has serious consequencesthfor future population size and
development. Thus, the changes in the age structitne population should be taken
seriously. Generally, three forces can cause thegds of age structure: changes in fertility,
changes in mortality, and changes in migration.arelgss of migration, population aging can
arise because of decreasing number of children f@teecreasing fertility rates) or increasing
size of the older population (decreasing mortaliti/poth of these two processes happen to
occur at the same time, then the population agingare severe. The aging of population in
the European countries has been occurring for be#isons. These demographic trends
together with trends in the labor market will detere the future size of the labor force, and
so the future output of the country.

Discussing the population aging, we have to disiisiy between population aging as a
dynamic process and the high share of old populatica static state (Rabdsil994). From
this perspective, we can differentiate the old pagan that is aging or not aging and the
young population that is aging or not. The receahds in European population can be
described as the gradual shift from the populatith relatively dominant young age groups
to the society with large cohorts of older peofdl&o main indicators can best reflect this
change: the median age of population and the sifiahe elderly in the population.

The development of the median age of the Europeaulation from 1950 to 2000
and its projection until 2050 is shown in the Tabld his table provides data for Europe and

its four main geographical parts (clustered aceaydo UN).
Table 1: Median Age (in years) - Medium Variant, Ewope and Regions, 1950-2050

Year Europe Eastern Europeg NEOJ:ES? Sé)ljjrtgsén Western Europe
1950 29,7 26,4 33,4 27,6 34,6
1960 30,7 28,3 34,3 29,6 33,7
1970 31,8 30,8 33,2 31 33,2
1980 32,7 31,6 34,1 31,9 34,5
1990 34,8 33,6 36,1 35,1 36,2
2000 37,6 36,4 37,7 38,2 38,9
2025 44,4 43 41,9 47,5 45,4
2050 47,1 47,2 43,7 50,1 46,6

Source: Population Division of the Department ofoRemic and Social Affairs of the United Nations
Secretariat, 2006

We can see that the median age for Europe as aewlasd been increasing for the
second half of the 20th century, and it is predidi® increase even more in the future. The

median age of the European population was eightsyelgler in 2000 than in 1950. The



projected median age for Europe in 2050 is 47 ydaal of the population will be within
three years of 50 or older.

The changes in demographic behavior are well sgaimparing the age structure of
the specific population over several years. Asxangle, we can use the population structure
of Finland from year 1960 and the projection foary2030 that are depicted in the population
pyramid of figure 1. The shrinking humber of theugiger cohorts and the increase of the
older age cohorts in the Finish population is dipicas a transition from the wide base
population pyramid (in 1960) to a population pyrdmiith the cutoff in the base (in 2030).
The population aging in Finland is not as severdnasome other countries of the EU.
However, the following age pyramids still illusteathe transition to the reverse population

pyramid.
Figure 1: Population Structure of Finland, 1960 and2030

90+ 90+
B s
" 9 75-79 Male
i 70-74
g —gg 65-69
- 60-64
-59 55-59
° 553 « 50-54
= S 45-49
<< 40-44 < 40-44
-39 35-39
s 6 30-34
- 25-29
& st
10-14 10-14
'2 5-9
- 0-4 T T
300 250 200 150 100 50 0 50 100 150 200 250 300 250 200 150 100 50 O 50 100 150 200 250
Population Thousand Population Thousands
Source: Vaestonmuutokset 1960 Source: VaestonmuutoR6&0

To depict the consequences of the change of depioigr&rends in the country with
the most severe population aging, figure 2 showate structure of Italy in 2000 and the
projection for 2050. The population of Italy is édd by Eurostat to be the oldest European
population. This is already clearly seen on thelgraf population pyramid of Italy in 2000
that has the narrow base, which is the result@idtv fertility rates in previous decades. The
projected population pyramid of 2050 has an evamomer base. The small cohorts born
when fertility was low will push the fertility ratstill lower, and thus the base of the pyramid
will narrow. In addition, the cohorts of active @abforce are getting smaller because of the
previous low fertility. The top of the age pyran#@50 will become wider, which means that

the older age population will be larger absolutywell as relatively.



Figure 2: Population Pyramid of Italy, 2000 and 206
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The relative increase of the European populatiaterothan 60 years in comparison
with the population that belongs to the age groelow 15 years old and to the working age
population (age 15-59 years) is depicted in figireThe chart shows the changes of
population structure from 1950 until 2050 for Eugops a whole. The same pattern of
demographic changes is observed in all EuropeaorlJoountries. The relative amount of
population below 15 years in 1950 was 26,2%. Ire@sed over the last fifty years to 17,5%,
and it is predicted to be about 2% lower in 2050e Ppercentage of the economically active
population in Europe (age between 15 years andea®syold) stayed close to 60% over the
second half of the #century, but it is predicted to decrease to 50%26§0. The most
characteristic feature that occurs in this chathés sharp growth of the percentage of older
people (the age group over 60 years). The relgiyilation size of this older age group was
12,1% in 1950 and 20,3% in 2000, and it is predidie increase to 34,5% in 2050. So
roughly, we can conclude that there will be ne#lthge times more old people (over 60 years)
in the European population in 2050 than in1950s Itlear that this fact will cause many
changes in society.



Figure 3: The Age Structure of the Population, Eurpe, 1950-2050
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A very important variable for the future spending the pensions is the old-age
dependency ratio. This ratio expresses the shatieeasld people (older than 65 years old) in
population relative to the population in age grdifp64. According to data of Population
Reference Bureau, the dependency ratio is currephyal to 24.9% for all 25 EU countries,
which means that currently there are four peoplevofking population for every person
above 65 years old (Mamolo and Scherbov, 2006).ratie is projected to increase rapidly in
the following decades, and there is an 80% chanaethe ratio will more than double by
2050 (Mamolo and Scherbov, 2006). That would méan in 2050 there would be less than
two persons of working age to support one persawealage 65. The Eurostat baseline
projection suggests the old-age dependency ratéd@#E% in 2030 and 52,8% in 2050. The
future old dependency ratio and the labor forcdig@pation rates heavily depend on the
national social and employment policies of coustrigor example, on changes in the
retirement age). Moreover, the dependency ratidbeaeven larger than projected because not
everybody of working age will work because of un@ygment, disability retirement, early
age retirement, and other factors that decreasadio@l employment. On the other hand, this
ratio can improve if there are enough immigrantsvofking age moving to the EU countries
who will participate actively in the labor mark&t.2006, the highest dependency ratios in the
European Union were in Italy (28,9%), Germany (2¢)8and Sweden (26,5%) (European
Demographic Datasheet 2006). The old-age dependatioyof Eastern Europe in 2000 was
lower (about 19) than in the rest of the Europg (Pépulation Division of the Department of
Economic and Social Affairs of the United Natiorecftariat, 2006), but in the future it will

catch up to the level of other parts of Europe.



When studying the changes of population structuth emphasis on the increasing
public spending on social and health protectioRumopean countries, the very important fact
that should be considered is not only the incrediske population over 60 years old but also
the increase of the population in the oldest ageigrthe population older than 80 years.
Because the life expectancy has been increasinglif&uropean countries, the absolute as
well as relative amount of the pensioners olden t8@ years has increased. That has very
severe consequences, especially on health carediiyres. Figure 4 illustrates the gradual
increase of the percentage of population older 8agears for four geographical regions of
Europe. From 1950 until 2000, the percentage opleeolder than 80 years doubled in the
Eastern and Northern Europe and tripled in the ¥Wasand Southern Europe (Population
Division of the Department of Economic and Sociffes of the United Nations Secretariat,
2006). Currently the percentage for the Europe asale is 4%, and Eurostat predicts an
increase in the proportion of elderly aged abovetd@,2% in 2030 and 11,4% in 2050.
According to a probabilistic projection, the 60%dghiction interval ranges between 6,5% and
8,3% in 2030 and between 10,6% and 15,8% in 205&r(Mo and Scherbov, 2006). The
uncertainty about the proportion of the populatmider than 80 years comes from the
uncertainty about the development of mortality id ages. Starting in 2025, the size of this
group is predicted to increase because the cohortsin the baby boom period are about to

enter to this age group.



Figure 4: The Percentage of Population Older than®years, Regions of Europe, 1950-2050
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Secretariat, 2006

1.A.2. Fertility

As was mentioned above, the size of the populaiahits age structure is determined
by trends in fertility, mortality, and migrationoTexamine the trends of European population
and its probable future development, we need tonem& the developments in fertility. The
indicators of fertility should not only describeesthumber of born children each calendar year
but should also consist of the information abou¢ timing of having children. This
information is the key factor of the second demppr@atransition.

Figure 5 shows the development of the total féytilate in several European countries
since 1960. The total fertility rate indicates havany children would be born to a woman
during her reproductive period if her demographahdvior would not change. The total
fertility rate (TFR) for sustaining the reproductiof population is defined as 2,1 children per
woman. From figure 5, it is clear that in 1960 tb&l fertility rate was above this level in all
countries except Hungary, where it was slightlyolelHungary, as the representative of the
former communist country of Eastern Europe, diffeosn other countries in figure 5 also by
the further development of TFR. While the TFR tehde decrease during the 1970s in all
other four countries, the TFR of Hungary went upthe second half of the 1970s. This
increase was probably caused by the pro-fertilijicy. After the fall of the communist
totalitarian regime, the fertility in 1990s wentvdo very fast and sharply to the very low level
of 1,32 in 2005. The development of fertility memied for Hungary is very similar for other
post communist (transformation) countries. On tteohand, the gradual decrease of fertility
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rates can be seen for Italy and Germany, the desnirhere this indicator was the lowest in

2005 (1,21 and 1,24, respectively).
Figure 5: Total Fertility Rate in Selected EuropeanCountries, 1960 - 2005
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Source: Eurostat

In 2005, the total fertility rate for all 25 coumsts was 1,52 (Eurostat), which means
that the “average” woman from an EU country woulavér 1,52 children during her
reproductive years. Fertility in the European caestis at very low levels. Fertility is
predicted to increase to 1,8 in 2050 (Populatiovidion of the Department of Economic and
Social Affairs of the United Nations Secretarig@08), but the increased value is still below
the border of 2,1 and does not seem sufficientdtept the population from the consequences
of aging.

Fertility patterns not only refer to changes in tbeel of the fertility rate but also to
trends in the timing of having children. Becauséhaf changes in timing of childbearing, the
fertility level of the population can change verygrsficantly as well. The second
demographic transition is characterized by postpwme of having children to a higher age
group of women. Since the length of reproductive fog the mother does not change and the
first child is born later, there is clearly a sleorperiod for having other children, and thus it
pushes the total fertility rate down and the mega& af having children up. Figure 6 shows
the age-specific fertility rate of the Czech Repulidr three years of the last decade of 20
century. The second demographic transition in thecE6 Republic started in the 1990s and
was faster than in the West European countriestheupatterns of this transition are the same

for all countries. Figure 6 clearly shows that theve for age-specific fertility rate not only
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went down (overall decrease in fertility), but aldee peak of it moved to the right (the
postponement of childbearing).

Figure 6: Age-specific Fertility Rate, Czech Repulit, 1989, 1993, and 2000
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The total fertility rate (TFR) reflects the inteagl of two componentsempo(timing)
and quantum (level) of fertility, and thus the postponement ofiildbearing (tempo
component) will decrease the TFR even if the nunadbdyorn children does not decline for
the population as whole (for cohorts) (Dimiter adbbotka, 2006). Therefore, the
demographers developed an adjusted fertility taae deals with this shortage and is a better
indicator for the average number of children pemaa. Figure 7 depicts the TFR, the
adjusted TFR (calculated on the basis of the Bamgikaeney (1998) formula, which uses
fertility data by birth order), and the mean agelofdbearing of the first child for the Czech
Republic and Spain over the last decade of tfiec2ditury. On the left graph (for the Czech
Republic) is illustrated the rapid decrease ofltéeility rate after 1993 and the gradual
increase of the average age at childbearing frof@ 2dars in 1990 to 28,1 in 2004 (POPIN
Czech Republic). From a comparison between adjuBkRl and TFR, we can say that the
sharp decrease of TFR was mainly due to the fattitRR measures fertility in one calendar
year (but this does not mean that the fertilitylisec or will decline in the future).

A different conclusion can be made from the rigidh chart for Spain. The difference
between the TFR and adjusted TFR was significalytiarthe first half of 1990s, and then we
can observe the same trend in both the fertilitggiaFrom 2000, there is slight increase of
TFR; meanwhile the adjusted TFR is still decreaskrgm the chart, it can be observed that
the mean age of childbearing increased only slgindm 2001. To sum it up, the fertility in
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Spain declined according to both measures of itgrtintil 1998, and this conclusion points to

serious problems for further projections (VID/IIAS?RB).
Figure 7: TFR, Adjusted TFR, Mean Age at Childbearng, the Czech Republic and Spain, 1980-2004
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The future development of the European populatialh be influenced by the

development of the fertility rate as well as otfectors. The projections of future fertility

trends are very difficult to make because the lfgrtrate can vary considerably for many
socioeconomic reasons. For example, the fertilgtie robviously can be affected by the
population policies, but the result of these pekcis unpredictable and often opposite from

the original intention.

1.A.3. Life Expectancy

As was mentioned before, the extending of the temdtlife (increasing of the life
expectancy) has been playing an important rolénénchanges of age structure of developed
countries. After the Second World War, the monalit the European countries declined
thanks to better socio-economic conditions, bétealth care, and a successful fight with
infectious diseases.

Figure 8 shows the development of the life expextaat birth for males for each
decade from 1960 through 2003. For this chart whoesen just four countries from different
geographical regions. The development of the kigeetancy of Hungary significantly differs
from the other three countries. Very similar depeb@nt as in Hungary can be seen in all
other former communist countries. A higher numbérdeaths caused the lower life
expectancy in the Eastern European countries frardi@vascular diseases and the lower

quality of the health care. In addition, the lifdstof the population was not as healthy as in
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the rest of EU. The unhealthy habits like excesgiveking of alcohol, smoking, and
nutrition shortage could considerably contribute this development. After the fall of
communist regime in the former communist countwes.can find the convergence of the life

expectancy to the level of the life expectancyhie dther European Union countries.
Figure 8: Life Expectancy at Birth for Male, Seleced EU Countries, 1960 - 2003
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From the figure above, we can determine that tljbdst increase in life expectancy
occurred for men in Italy — an increase of neaflyygars between years 1960 and 2003. A
high increase of the life expectancy in this pewodurred in all countries in Southern Europe
(Eurostat data). The highest life expectancy in@@s for males in Sweden, Norway, and
Iceland (about 78 years). The lowest male life eigpecy in the EU was in Estonia,
Lithuania, and Latvia (about 65 years).

Figure 9 depicts the life expectancy of women fa& $ame selection of countries and
the same time period used in figure 8. The makdifpectancy is in all European countries
lower than female life expectancy. This fact iseotpd because male mortality is higher than
female mortality due to biological, psychologicalnd behavioral characteristics of men
(Pavlik, Rycht&kova, and Subrtova, 1986). From figure 9, we cetemhine the gradual
increase of female life expectancy since 1960 inselected countries. Nevertheless, the
increase for Hungary is lower than other countreswith men, the highest increase in life
expectancy of females occurred in South EuropetyBal, Greece, Spain, and Italy) (Eurostat
data). In many EU countries, the expected lifedomen exceeds 80 years.
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Figure 9: Life Expectancy at Birth for Women, Seleted EU Countries, 1960 - 2003
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Another interesting trend in life expectancy in thst half of the 20 century can be
found when we look at the life expectancy at highges, for example at 60 or 80 years of
age. This is crucial because it has many consegsdnc social and health care policies. The
needs of this age group differ from those of younage groups, and thus the pattern of
consumption changes. The increase of life expegtahage 60 was marked from the 1960s
until now in all European countries. As could bep@sted, the highest increase of this
indicator in 1990s happened in former communistntoes (Eurostat data). In 2003, the
expected length of remaining life at age 60 wasuali® years for males in the most EU
countries, and about 23 for females (Eurostat data)

The increase in life expectancy is very significatgo in age groups older than 60
years. The following figure for Finish males shoth& growth of life expectancy in age
groups 60, 65, 70, 75, and 80 years of age. A ainphttern appears in other European
countries as well. The increase in life expectanay been especially sharp since 1980s for
men in their 60s. The life expectancy for 80 yelar males increased about 2 years since
1960. This may not sound very important, but in¢batext of the whole population, it must

be taken into account for the policy makers.
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Figure 10: The Life Expectancy for Higher Age Group Finland, 1960-2000
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The prediction of the future development of motyais probably easier than the
prediction of the fertility pattern because the tality level in the European countries has
been stable (TomeS, 2005). The prediction of OE@D2001 was an increase of life
expectancy in OECD countries of about 4,5 years B050, to an average life expectancy at
birth of 82 years (Siebert, 2002). This projectedicts, for example, the life expectancy in
2050 to be 84 years for Sweden, 77,9 years for Hyngnd 82,5 years for Finland.

1.B. Labor force and migration in the EU countries
Another important indicator for economics of penmsis the size and share of
population in working age. The size of working @etpopulation is important because the
financial sources for the income of non-activeregetipersons comes from the social security

contributions of the active labor force.

1.B.1.The current facts about labor force participation

In 2005, the size of the economically active ageugr(ages 15-64) was 317 million
(Muenz, 2007). However, given projected demograptends, the economically active age
group will be shrinking. In 2025, the size of thige group is predicted to decrease by 18% to
the level of 261 million (Muenz, 2007). Howeveristiis not the only change that is going to
happen in the EU countries within the working agewation. The other change that will be
happening is the shift from the younger economycalttive population to an older
economically active population. It is predictedtttiee youngest component of the labor force

will decrease by one quarter between years 2005328866, while the labor force in ages 30-
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54 years old will be increasing until 2010, and thieor force in ages 55-64 years will be
growing until 2030 (Muenz, 2007).

The decrease in the labor force will have importamtsequences on the financing of
the old age pensions. Therefore, there can bemabbointentions to increase the labor force
participation rates mainly in countries with thetmapation rate below the EU average. The
average labor force participation rate in 2003tfe earlier accessed 15 EU member states
was 78,3% for males and 60,8% for females (Muef@7¢" Even from this average rate, it
can be suggested that there is a need for an seiaahe female labor force. However, the
increase of the labor force of female is conditloma developing a better system to help
women with taking care of children.

Another fact that has very important consequencesthe size of the working
population is the employment rate which differsriroountry to country. The following table
shows the employment rate of different EU countries2003 and the average of the
employment rate for the whole EU separately for wonand men. In 2003, the average
employment rate of males was 70,8%, and the aveeaggloyment rate of females was
55,1%. From these numbers, we can see the prayagtp between the employment of men
and women in the EU countries. The highest employrfee both sexes was in Denmark, and
the lowest employment rate was in Poland.

Table 2: The Rate of Employment in Percent for Ag&roup 15-64 years,
Selected EU Countries, 2003

Total Male Female
Denmark 75,1 79,6 70,5
United Kingdom 71,8 78,1 65,3
Austria 69,2 75,8 62,8
Czech Republic 64,7 73,1 56,3
EU25 | 629 | 708 | 551
Span | 507 | 732 | 46,0
Slovakia 57,7 63,3 52,2
Italy 56,1 69,6 42,7
Poland 51,2 56,5 46,0

Source: Eurostat

From the analysis above, there is hidden potemtidghe working participation and
unemployment that could be used for getting a gegoand more numerous labor force in the
EU. Another hidden potential that could be usethm future to sustain the pension system

and other expenses for an aging society can bedfouthe older age groups (55-64 years),

! Earlier accessed 15 EU member states are: AuBelgjum, Denmark, Finland, France, Germany, Greece
Ireland, Italy, Luxembourg, Netherlands, Portu@ydain, Sweden, and United Kingdom.
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where workers go to early retirement even if they able to work. This trend that occurs in
all European countries is supported by the low dbcce participation of the population in

higher age groups.

Table 3: The Activity Rates of Different Age Groups(% of person in specific age group who are in

employment or in unemployment), Selected EU Counteis, 2004

Age group 15-24 25-54 55-64
Sweden 47,2 87,7 72,7
United Kingdom 62,9 83,7 57,9
Latvia 37,2 86,3 52,3
Czech Republic 35,2 87,8 45,
Eu2s | 451 | 836 | 439
Slovakia | 393 | 889 | 31,7
Italy 36,1 77,5 31,8
Poland 35,9 81,9 29,6

Source: Eurostat
The labor force participation of the age group 85k6 considerably lower in all EU

countries in comparison with the labor force pgration of age group 25-54. This fact is
generally true not only for EU countries. HoweverEU countries the activity rate for age
group 55-64 is considerably lower than in otherel@wed countries. For example, in 2002
the activity rate for age group 55-64 years wa8%bin Japan, 60,2% in USA, and 49% in
Australia (Tomes, 2005). On average in the Europé@on, there was only 43,9% of people
in age group 55-64 that were economically activesuich countries as Slovakia, Italy, or
Poland, only one-third of the population in thisagoup still works. The exceptional share
of the population in ages 55-64 that is still ecoraally active can be found in the Northern
European countries (Sweden or Finland). The lowesb&labor force participants older than
55 years is caused by lower retirement ages in sanatries or by generous benefits for
early-retired people that discourage people to worlger. It means that there is another
uncovered area for dealing with the challenge efdhbstainable pension system in an aging
society. To increase the labor force participatiate to a level of 50 percent for people in
ages 55-64 years is one of the goals listed inLtbleon strategy accepted by the European
Commission in 2000. This goal can be reached thee#n increase of the retirement age or
by labor market reforms aimed at raising the pgdition rates and tackling structural

unemployment (Mc Morrow and Roeger, 2002).
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1.B.2.The future prospects about labor force participation and the possible

affect of migration

Muenz (2007) lists several projections about thestigpment of the labor force in the
European Union under different scenarios. Withawt ehange in the level of the labor force
and zero immigration, it is predicted that the labmrce will decrease from 227 million in
2005 to 201 million in 2025 (by 12%) and to 160lior in 2050 (by 29%). Three scenarios,
which are presented in this study and which cowdl avith decreasing labor force due to
aging, are the increase of the overall labor fgradicipation in all EU countries to the level
currently common in the Scandinavian countries,iticeease of the labor force participation
of women on the level close to labor force paratipn of men, and the increase of the
retirement by 5 years by 2025 and 10 years by 20B6.author finds that in the absence of
the mass migration only a combination of the faetl third scenarios (the increase of the
overall labor force participation in all EU coumlsi to the level currently common in the
Scandinavian countries, and the increase of theematnt by 5 years until 2025 and by 10
years until 2050) will be able to deal with demgajra aging while keeping the labor force at
a sustainable level.

One of the important factors that have not beersidened yet in our discussion about
the future development of the labor force in the Etluntries is the immigration and
emigration of the population. Migration can afféoe age structure of the population in many
ways. If young people at productive ages immigtata country, where the population aging
takes place, then the immigration can help to suste labor force of the country. However,
this fact is influenced by many conditions and @& always necessarily true. It is very
difficult to consider migration while estimating ethfuture development of the specific
population because migration depends on many uigbadte facts or events in the future.
The immigration to the developed countries from edeping countries can be caused by
many reasons, for example, political and econonuodiions or war. There are also
significant problems with monitoring the immigratidue to the high number of people who
immigrate illegally.

If the migration goes in the appropriate directidncould help countries with labor
shortages. In 2003 and 2004, the annual net imtrogréo the EU countries was about 1,2
million (Eurostat). In 2005, the net migration wigg million (Eurostat). The main destination
countries for the immigrants are traditionally SpaGermany, and the United Kingdom

(Eurostat). From the whole number of immigrantsten@nly about 40% who were employed
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in the destination country (Muenz, 2007). Mosthe tmmigrants do not have necessary skills
to join the labor force in the destination county,it is questionable if they can cover the gap
in the labor force that arises by demographic agMgreover, according to the projection

presented in Muenz (2007), the level of immigratilbat could replace the lost labor force of
the original residents of the EU countries is abthe level of immigration to the European

countries in recent decades. The needed level mignation would have to be annually 1,9-

2,0 million until 2025 and 2,3 million annually 2050 (assuming that 70% of immigrants

will become employed) (Muenz, 2007).

There is prevailing skepticism that immigration dalp to narrow the demographic
gap in the EU population that is caused by the |atiom aging (Visco, 2002; Burcin and
Kucera, 2003; Muenz, 2007). Also according to the U, migration after the Second World
War into the developed countries did not have agelan impact on population development
as fertility and mortality (United Nations, 2002his statement further confirms the fact that
the countries in the European Union cannot relytlen transfer of the labor supply from
developing countries (as North Africa, Middle EastCentral Asia) to solve their problems
with a decreasing economically active populaticat tnust take care of an increasing retired

population.

1.C. Generosity of the pension system in the EU

Great increase of the expenditure on the pensiogefite since 1960 can be caused by
the fact that the governments provided more andengenerous benefits to their non-active
old-age retirees. This fact can be captured bydtheelopment of the gross replacement rate
over time. The gross replacement ratio is ofterd e an indicator for the adequacy of the
living standard in retirement. Basically, it exges the pension entitlements as a share of
income during the working life. The ratio thus meas the generosity of the pension system.
The development of the OECD synthetic indicatorgadss replacement ratio over time is

depicted in the figure 11.
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Figure 11: The generosity of pension system, 196045, EU 15_
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1.D.The failures in early stages of unfunded pension pgrammes

Another fact that has contributed to negative dgwelent of the established public
pension programmes is connected with early stageth® implementation of these
programmes. The universal social security was fullyoduced in most of the European
countries after 1945 (Disney, 1999b). The basicceph of the public unfunded pension
programmes states that the pension entitlementddive based on the contributions rather
than on the transfers from the general budget @isth999b). Thus, the early stages of the
programmes should be characterized by the accuionlat the fund in order to avoid huge
increase in the contributions in the maturity stadethe programmes (Disney, 1999b).
Moreover, the maturity of the programmes happenbeton the same time when the baby
boom generation reached the pension eligibility, @pel thus the aging of population plays
significant role in the pension programmes crisis.

Unfortunately, the basic concept of the unfundedlipupension programmes
mentioned above was rather unfulfiled in all Ewap countries due to several
circumstances. Firstly, some of the initial fundstlvalue due to the doubtful investment
decisions (Disney, 1999b). Secondly, the initiadianulated funds were sometimes used as a
cheap source of the public credit to finance tooegeus public spending. Thirdly, the
notional link between contributions and pensionmpeagts across generations was destroyed
by paying the pension benefits to retirees whorditl contribute anything or too low to the

fund during their active working lives (Disney, B&f).

1.E. Cutting off the subsequent generations
Another problem that is connected with the insthll@funded public pension scheme

rests in non-existence of any credible mechanisa Would prevent over-generous public
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spending by one generation that passes the pudsienitment to upcoming generation. This
problem of inconsistent behavior in unfunded pamsicheme is parallel to some of the public
choice puzzles (as budget balanced policy rulesn@gy, 1999b).

The standard analysis of the public pension finasceainly covered by so called
“Aaron-Samuelson” condition that defines the implieturn of the unfunded pension system
on the level that guarantees the social optimunsri®y, 1999b). The model introduced by
Samuelson in 1958 claims that the ‘social contréetheeded in such a way that each
generation will pay the pension to the precedingegation with the rate of return equal to the
growth of the population (Disney, 1999b). Howewerjntroduce and maintain such ‘social
contract’ through the upcoming generations is insgms. In this sense, the unfunded pension
system has the character of the Ponzi game.

Aaron’s model is more general and it considersithge growth as well. The solution
of this model states that the rate of return ofuh@unded pension programs should be equal
to the sum of the population growth and wage growavertheless, due to the ongoing
demographic changes (described in section 1.Altiended public pension systems seem to

be inefficient.

1.F. Socioeconomic changes in the European countries

The socioeconomic changes that put forward the feegension reform in the EU
countries can be classified into three differeahdls of the European societies: the change of
the female labor force participation and familyusture, the development of new forms of
employment, and the wide spread of the life-longicadion (Holzmann, MacKellar, and
Rutkowski, 2003).

The problems with the pension systems in relatmichanging female labor force
participation and family structuretem in several reasons. In all countries withetheeption
of Denmark and Estonia, there is very deep gapdmmwhe level of the pensions of men and
women. On average, in the EU, women have pensiam® han 15% lower than men
(Eurostat). The pension gap exists for severabread-irstly, women in labor market usually
occupy jobs that have lower earnings. Secondly, @ohave longer and more frequent career
breaks because of childbearing. In addition, woarenmore likely to work in part time jobs.
Thus, the pensions from the second tier that amsiregs related are much lower for women
than for men. The pensions for women are paid ménom the first tier that is poverty

averting.

22



If the family structure were traditional, the difémces between pensions would not be
such a problem. In the traditional family structuemen stayed at home and took care of
children, and men were the main breadwinners offameily. In retirement, the roles of
women and men were preserved with the support fthitdren. But in many developed
countries this traditional family structure is nadlid anymore. The labor participation of
women is increasing, and the divorce rate is onvérg high level (nearly 50% of marriages
end by divorce (Holzmann, 2004)). Because of tlemmges in family structure, there is a
need for changes in pension system that should ake into account the career breaks
caused by childbearing (as well as taking careisdlded or elderly persons) and should
move to the individualization of the pension rig{t#®lzmann, 2004).

Another socioeconomic trend that evokes the need pfension reform is the
development ohonstandard forms of employmemhe pension systems are usually adopted
for full-time work and life-long careers, but thebobr market nowadays is different from this
traditional model. The labor market tends to bearitexible in integrated EU society, with
greater female labor force participation, more terapy jobs, increased reliance on part-time
jobs, and greater self-employment (Holzmann, 200%g former pension system was not
equipped for these atypical kinds of job, and s ghotection of the workers in older ages
was not insured at the appropriate level. In mast €&untries there are accepted many tools
for dealing with this problem. Among these toolsidending coverage of the statutory and
supplementary pension schemes to the atypical emglot, strengthening the link between
contributions and benefits, and allowing accessctupational pension schemes for part-time
working contracts (European Commission, 2006).

The last important trend in the EU countries haviegative impact on the established
pension systems is the increasing ratéfeflong learningthat is more and more necessary in
the flexible labor market. Separating the life sagn terms of studying, employment, and
retirement is not so clear. The pension systemsnatewell equipped for this change
(Holzmann, 2004). The reform of pension causedhis/reason should set forward the same

direction as was mentioned in analyzing the chapfamily structure and its consequences.

1.G.Deepening of the European Union integration
According to some authors, the national pensioarne$ in the EU countries are not
sufficient in the world of the ongoing European mamic integration (see Holzmann, 2004)
and more attention should be paid to the possilwlitthe pan-European pension reform that
would ensure more coordinated pension structutbeoEU countries. This should contribute
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to the completion of the objective of the commonrkea for goods, services, labor, and

capital. Basically, we can find three important utges for the more coordinated pension
reform inside the EU: strict fiscal rules, commamr@pean currency, and enhancing the labor
market flexibility.

The European Union is the community of the membates that are integrated not
only economically but also culturally. The membgtas have some specific legislation and
rules that must be adhered to without exceptiore @frthose very important rules is based on
the Maastricht criteria that are very often citadhe integrated process of the new member
countries. The important parts bfaastricht criteriaare rules for fiscal policy that forbid
exceeding the fiscal deficit by more than threeceet and require that the public debt be
below 60 percent of GDP (Fiala and Pitrova, 2003)e aim of this fiscal restriction is to
ensure the stability and growth in the EU economiBst with increasing pension
expenditures financed from public sources, theafisales to keep low public deficit are
impossible. There comes the need for pension refdiat will result in pensions being paid
more from private savings than from public budget.

The pension reform in the EU is also wanted dueottsequences that come from the
common currency. After accepting tbemmon currencyEuro), each member state lost its
independent monetary policy that could be usedeal evith asymmetric shocks that can
occur in individual EU countries. The only instrummthat are left after the loss of monetary
policy are fiscal policy and labor market flexibfi However, fiscal policy is not the best
instrument for dealing with asymmetric shocks bseanf the fiscal criteria mentioned above.
Thus, the flexibility of labor markets is the onlgasonable way to respond to asymmetric
shocks.

There are two ways that the labor market can detraigfiexibility: by flexible wages
and by full labor mobility. Unfortunately, both @dfese mechanisms are more rigid than
flexible in the EU. The main reason for rigid laldorce mobility is differences in the native
languages in the EU countries, but other relevaasons can include different tax systems
and social security systems that cover old ageipersystems. The pension systems in the
EU are not harmonized enough (Holzmann, MacKebend Rutkowski, 2003). Even the
coordination of the pension systems in the EU remdehind, and thus it limits labor
mobility. The first tier pension scheme should tansferable across the borders according to
Regulation 1408/71 on the coordination of the doaacurity schemes (European
Commission, 2006). However, in practice, the situatis more complicated. The full

transferability of the first tier pension schemewshout problems only with universal
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statutory pension scheme that is common in the IC&epublic, Finland, Sweden, and
Denmark (European Commission, 2006). A more seyeoblem that discourages labor
mobility stems from the non-transferability of pately funded supplementary pension
scheme. This problem is getting worse because upplamentary pension scheme should

play a more and more important role in the wholespen system in EU countries.
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Chapter 2. Pension Systems

Pension payments are the primary source of incanéhe majority of people in the
retired ages. The need for the pensions arises fhemeduced capacity of older people to
work and earn their own wages for living. Three mpiirposes for the pensions are poverty
relief, insurance, and consumption smoothing. Nayadhe pension systems are common in
nearly all countries over the world to substitute intergenerational solidarity. In traditional
societies or less developed societies, it is uhalthe younger generation takes care of older
people in their families and ensures their livirftgrathey stop working in higher ages. The
economic support for the old people in the exterfdedlly structure is not common in more
developed societies, where the linkages betweeiyfanembers are not so strong. Thus, the
pensions in those countries are usually provideginiy from the public system. However,
the basic state pensions are not necessarily theimome for old people. Other income
sources for retirees include investment incomeypational pensions, and further earnings in
retired age.

The public pension schemes are provided by thematigovernments to shelter old
people from poverty and to sustain living condisidar retired workers. The disadvantages of
public pensions are their high costs and a disgmmant of incentives to save privately. The
first public pension scheme was introduced in Geyma 1889 (Sullivan, 2004). The main
purpose for introducing this social insurance sah@&mas more political than to really help the
poorest people in the society (Borsch-Supan andy@éli001). This first pension system was
established by the Chancellor Bismarck to reduee dbcial unrest and to promote the
strengthening socialism by the Social DemocratityPdhe pensions were paid as disability
benefits until the age of 70 and as old pensioer dftat. The level of the pension payments
was dependent on the pre-retirement earnings. Buslthe first German system did not cover
the workers with the lowest earnings and most efwlomen (Sullivan, 2004). After the first
pension system in Germany, other countries staot@stroduce their public social system for
old people as well. Denmark followed Germany in 1,8¢he United Kingdom in 1908,
Australia in 1909, and America in 1935 (Sullivan02).

In developed countries, the size of the pensiommgays, the way of their financing,
and the age, from which the population is eligiiol@eceive the pensions differ considerably,
and thus to compare the different pensions systamistheir main characteristics is not an
easy task. This chapter will describe the main attaristics of the pensions and explain the

basic terms.
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2.A. Typology of the Pensions systems

The typology of the pension systems is complicdiedause in the literature exist
many approaches that can be used to distinguishvidndl pension schemes. The
classification of the pension systems can be datteraspect to the purpose of different parts
of the pension scheme (redistributive part or iasoe part), with respect to the source of
financing (public or private), with respect to tfoeem of pension (defined benefit or defined
contribution), and with respect to the financingnded or pay-as-you-go (PAYG)).

The pension systems in different countries areyaedl carefully by the World Bank,
the OECD, the Commission of the European Commuitiend other international
organizations devoted to social protection or otheonomic issues. The methodology of
comparison began to differ highly across organiretiand so became very confusing. In
2005, the OECD developed the taxonomy that can dee&l dor consistent comparison of
different pension plans, pension funds, and pensarities among all countries
(OECD, 2005). This classification avoids distindnigy the pension system only based on
different pillars, which was done previously by tk¢orld Bank. Nowadays, the global
classification of the OECD is used more widely, &ndlly it was used by the World Bank in
its last WB report dealing with the comparison ofe tretirement-income system in
53 countries (Whitehouse, 2007).

The typology developed by the OECD is based orlitfierent objectives of particular
parts of the pension systems. The classificati@s tisree tiers from which two main tiers are
mandatory and the third tier is made by voluntaigvisions. Two main mandatory tiers are
redistributive and insurance. The redistributiver is designed to shield the old people from
poverty and ensure them an acceptable standaigimg.l The insurance tier should ensure
targeted standard of living that is derived frora fire-retirement earnings. This classification
Is in accordance with two main purposes of the jpensystem that are to smooth the
consumption over the whole life, and to offer thesurance for people in old ages
(Bovenberg, 2002). Because | also find the typolagfythe OECD to be the most
comprehensible and useful for the further discussibout the reform of pension systems, |

will present this typology with explanation in ttext below.

2.A.1. The First-tier: Redistributive Pensions

The first tier is paid from public provisions folleviating poverty in old age.
Unfortunately, some people with low earnings cansamte enough money for older ages

when they will not be able to make their own eageimt work. Thus, there is a need for
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compulsory redistribution to provide some minimuncdme for people with low income.
This feature lent the name for the first tier.

The redistribution from the rich to the poor is ¢ only justified reason for using
the first tier in the pension system. There arel@rawo reasons that are in favor to this part
of the pension system: “paternalism” and the prawarof free riding (Sullivan, 2004). The
first reason for providing the first tier comesfrahe inability of most people to save an
appropriate amount of income for retirement agesth@ one hand, some people would save
more money than they actually need for their livinghe old ages; on the other hand some
people would not save enough money for their lfghe retirement. The uncertainty about
the length of the individual life also plays an iongant role. A free-riding problem can occur
if people do not pay taxes during their working ,dgét then in the retired ages they will get
the pension payments that are financed by taxes faxpayers. This problem could happen
in the societies that do not allow the old peopldivte in poverty. Thus, the public pension
system that is mandatory requires all people totpags, and then provides the right of all
people to some kind of pensions in their retirement

There are several types of redistributive pensians: basic pension schemes, the
separate targeted pension programs, the minimusiguenwithin earnings-related plans, and
social assistance. Most of the EU countries uséxéura of those types for the redistributive
pensions. However, some countries, including AastGermany, ltaly, Spain, Sweden,
Hungary, Latvia, Poland, and the Slovak Republayehinstalled only one type of the first
tier pensions.

The basic pension scheme

The basic pension scheme is one kind of firstgearsion scheme. It can be paid in flat
rate (the same amount of money to all pensionegardéess of the length of economic
activity) as well as in various rates dependinghmnlength of working years. The size of the
basic pensions should not depend on the size opi@ous earnings or on other income
accessible to pensioners.

The basic pension scheme is common in these EUtrmesinDenmark, Ireland,
Luxemburg, Netherlands, the United Kingdom, thedbzRepublic, Estonia, and Lithuania.

The targeted pension scheme

The targeted pension schemes are sensitive toah#hnof retired people. According
to the targeted scheme, the poorest pensionethgbighest percentages of pensions and the
pensioners with high income get only small perogegapensions. The qualification for the

targeted pensions can be determined in three diftavays. The first way is based only on
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the size of the pension income received by penssornEhe second way is based on the
amount of the private savings that belong to pems® (the targeted pension is decreasing
with the increasing amount of savings). The thiryvis called broader means test, and the
targeted pensions are in this case dependent gretigon income and the private savings.

The advantage of the targeted pension scheme stamdghe moral ground and the
lower cost base. The targeted pension schemesrthdavorable to the poorest people at the
expense of the richest people can be easily defeadanoral and ethic sensitivities towards
the people in the largest need. Moreover, if thgeied pension system is introduced
appropriately, it should help to the poorest pemsis without imposing an excessive burden
on the working population (Sullivan, 2004). The ékts for the public expenses that follow
from the targeted pension scheme are unambiguous.

On the other hand, there can be several disadwestaghe targeted pension scheme.
Firstly, it can be very costly to provide the medaests. Considerable information must be
collected for a means test. Secondly, the targetedion schemes can produce disincentives
to save during the working ages because retired Miver savings can get higher pensions
(Sullivan, 2004). Lower savings on the nationaklesan evolve further economic problems.

The targeted pension schemes are common in allefoEt) countries with exception
of Spain, but are not so spread in the new acaessiontries with the exception of the Czech
Republic and Estoniawhere the first tier contains the targeted penamwell.

The minimum pension scheme within the earnings-retad plans

The minimum pension schemes are paid only to sdrtteegensioners and so are not
universal, as is the targeted pension scheme. Tihenom pension schemes are usually
earnings-related pension provision. In order tceirex benefits from the minimum pension
scheme, the individuals must pay some contributiam their earnings.

The minimum earnings-related pension scheme isalledt in Belgium, France,
Greece, Luxemburg, Portugal, Spain, the United #amg, and in all new EU countries with
exception of Estonia and Lithuania.

The social assistance

The social assistance programs are usually prowidecersally to whole populations.

Very often, these programs substitute for targetdeemes.

2 New accession countries are Bulgaria, the Czeguliie, Estonia, Cyprus, Latvia, Lithuania, Hungary
Poland, Romania, Slovenia, Slovakia, Malta.
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The size of the first tier

All of the EU countries have some type or mixtufeseveral types of redistributive
pension schemes. But the size of the redistributers differ from country to country. The
redistributive pension scheme is usually expressed percentage of the average earnings.
Table 4 depicts the list of the selected EU coestwith the size of pension belonging to
different type of the redistributive pension. Tlastlcolumn of the table shows the total first
tier benefit to which an eligible full career workie entitled. In some countries, the retirees
are eligible only for one type of payment from first tier; in other countries, they can be
paid from several different types of programs. Beseaof this fact, the last column is very
important for the international comparison. Overtlle largest entitlements of the first tier as
a percentage of the average earnings are paid xenhoourg (46%), Portugal (44%), and
Greece (40%). In contrast, the lowest redistributpensions are furnished in the Czech
Republic (12%), Estonia (14%), and Lithuania (17%dpst of the countries have overall
entitlement rates between 30% and 40% of the ageramings.
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Table 4: The Size of the First Tier (as % averageagnings), EU Countries, 2002

Targeted Basic Minimum Overall enti\';\l;(e)rrllw((zrr\)t (full-career

Austria 37 n.a. n.a. 37
Belgium 23 n.a. 38 38

Denmark 17 17 n.a. 34
Finland 21 n.a. n.a. 21
France 31 n.a. 29 31
Germany 24 n.a. n.a. 24
Greece 12 n.a. 40 40
Ireland 28 31 n.a. 31

Italy 22 n.a. n.a. 22

Luxembourg 36 12 46 46
Netherlands 34 34 n.a. 34
Portugal 20 n.a. 44 44
Spain n.a. n.a. 33 33
Sweden 34 n.a. n.a. 34
United Kingdom 26 20 13a 33
Bulgaria 14 n.a. 16 16

Czech Republic 10 8 12 12
Estonia 14 7 n.a. 14
Hungary n.a. n.a. 22 22
Latvia n.a. n.a. 33 33

Lithuania n.a. 17 n.a. 17
Poland 24 n.a. n.a. 24
Slovak Republic n.a. n.a. 22 22

Source :OECD, 2005
Note: n.a = not applicable

2.A.2. The Second-tier: Mandatory Insurance

The second tier of the pension system represemsnthndatory insurance for
retirement ages. This insurance should maintainlitiieg standards in the retirement ages
relative to the earnings in the working ages. Tkeond tier thus should serve as the
additional income above the poverty-preventingt firsr. The second tier is mandatory but
can be from public provision as well as from prevgarovision. The public insurance for
retirement is advantageous thanks to low risks, ddwinistrative costs, economies of scale,
and no need for expensive marketing. The privat@pedsory savings with commercial
pension providers are desirable if the capital mtaris well developed and properly
functioning. The second tier is completely privatdy in Netherlands. The combination of
public and private plans exists in such EU coustas Denmark, Sweden, and in all Eastern

European countries with exception of the Czech Bipand the Slovak Republic.
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As was the case with the first tier, there are sd@viypes of second tier pensions:
defined benefit, defined contribution, points, nofll accounts, and defined credit.

Defined Benefit

A defined benefit scheme guarantees the speciinefiie for retired as reward for
their various payments during their working lifehel specific amount that is paid in the
retirement is defined by a benefit formula. A defilbenefit scheme can be either flat rate or
earnings related. The flat rate scheme guaranté@edamount of pension benefit for each
year of paying the insurance. The earnings relatb@me defines the size of the pension by
the final or average salary of the retiree.

The defined benefit scheme as a second tier islyvgpeead in the EU countries. It is
the most common type of the second tier in the &rElJ countries.

Defined Contribution

A defined contribution pension provides variableyrpants based on the defined
contribution. The principle is exactly oppositettee defined benefits schemes that provide
defined benefit based on the variable contributidme defined contribution can be either flat
rate or determined as a fixed percentage of theiregs. Defined contribution schemes are
sometimes called money purchase schemes becaugeotiesy received in the pension age
depends on the total amount contributed, the pesiad which the contributions are made,
the investment returns earned, and available anratiés (Sullivan, 2004).

Defined contribution plans are not common among &duntries. Denmark uses
defined contribution plans in combination with defd benefit schemes for the public
provision of the second tier, and defined contrdoutalone for the private provision of the
second tier. Sweden uses defined contribution thighcombination of defined benefit scheme
only in the private provision. Only these two caied from earlier accessed EU countries
have defined contribution schemes in their secterd in contrast, in the Eastern European
countries (with exception of the Czech Republic ahe Slovak Republic), defined
contribution is common as the private pension iasce.

Points

Different from defined benefit scheme is the paoheme. This scheme is earnings-
related. For each year of work, the worker earespthints based on their individual earnings.
After the worker becomes a pensioner, the poirgsived during working age are converted
into the pension stream.

The points system is used in France, Germany, kstand Slovak Republic as public

plans.
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Notional Accounts

The name of this system explains the main featfire Workers during their working
ages pay contributions in an individual notionat@mts (the accounts are only in the
accounting book). This account provides interesit ils only notional as well. After the
worker is retired, the accumulated capital with iaterest is converted into the stream of
pensions. The amount of the pension is calculaie@ Ispecial formula based on the life
expectancy at the time of retirement.

The notional accounts are common as public plan$tally, Latvia, Poland, and
Sweden.

Defined Credits

Defined credits are the basis of the special Ssassnd tier private occupational plan.
This system is similar to defined contribution sotleebut it has more strict rules. The
government determines the minimum rate of retuchthe mandatory annuity rate that must
be paid. Switzerland does not belong to the EU t@s) but defined credit is another type of

second tier plan, and thus it is covered in thedysis.

The size of the second tier

In all EU countries with the exception of Irelartdere is some kind of the earnings-
related second tier insurance scheme. Among therelit types of the second tier, insurance
schemes are earnings-related defined benefit, pantnotional accounts. The values of
benefits of different insurance schemes for inteonal comparisons are presented in the
accrual rate. The accrual rate per year of cortiohus the rate at which the worker earns
benefit entitlement for each year of coverage (@House, 2007). The accrual rate is usually
expressed as the percentage of the individual mggnand the pensions are covered only up
to the specific size of the earnings (the earngiing).

In some countries, the accrual rates are lineaat mteans that there is a certain rate
that is applied to all workers’ earnings. But inteocountries the accrual rate varies with the
individual earnings, with the individual age, andhathe number of years of contribution.

The accrual rates are variable in the Czech Repubinland, France, Sweden, the
United Kingdom, and Portugal. In the United Kingdaime accrual rate is U-shaped, which
means the highest accrual rates are for the logagsings and for the highest earnings. The
middle earnings have lower accrual rate in the é¢hiKingdom. France and Sweden have

similar patterns for the accrual rates that shauddect the redistribution spuriousness. In

33



Portugal and the Czech Republic accrual ratesighehfor low earnings and lower for high
earnings.

The accrual rates differ according to the lengtleaitribution in Luxembourg and in
Spain. The systems in these two countries are diffigrent. In Luxembourg, the accrual rate
increases with the period of contributions. In 8p#ne highest accrual rates occur in the first
years of contribution, and the lowest are in tis¢ y@ars of contributions. Only in Finland do

the accrual rates increase with age.
Table 5: The Summary about the Second Tier (Earning Related), Selected EU Countries, 2002

Countries Type %Cd(:i:/lfaelzar?r:;gg Countries Type %Cd(:i:/lfaelzar?r:;gg
Austria DB 1,78 Spain DB 3,00
Belgium DB 1,50 Sweden n.acs. 1,21
Denmark DB/DC n.a. United Kingdom DB 0,89
Finland DB 1,50 Bulgaria DB 1,00
France DB/points 1,75 Czech Republic DB 0,45
Germany Points 1,00 Estonia Points 0,50
Greece DB 2,57 Hungary DB 1,22
Ireland None n.a. Latvia n.acs. 0,60
Italy n.acs. 1,75 Lithuania DB 0,50
Luxembourg DB 1,85 Poland n.acs. 0,67
Netherlands DB 1,75 Slovak Republic Points 1,19
Portugal DB 2,25

Source: OECD, 2005
Note: n.a = not applicable, n.acs. = notional aot®u

The highest accrual rates from average individaahiags are present in Spain (3%),
Greece (2,57%), and Portugal (2,25%). The lowestuat rates are in the former communist
countries as in the Czech Republic (0,45ehuania(0,50%), and Estonia (0,50%).

As was mentioned above, in many Eastern Europeantiwes, common defined
contribution schemes are a component of privataramce plans. The value of the defined
contribution rate can be also expressed as a gageeof the individual earnings. On average,
the contribution rate is about 6,5% in the Eastdhcountries. The highest contribution rate
is in Latvia (10%).

Many high-income EU countries impose ceilings omgi@nable earnings, which
mean ceilings on the contribution as well as onpiesion benefits. Thus, high earners do not
have to contribute on their full earnings, and pleasions do not cover their full earnings. To
introduce the earnings ceilings for public planswdtl encourage private savings for high-
income workers. The ceilings differ in size amohg former EU countries. The highest
ceilings are in Italy and Greece (above 300% ofaye earnings). Relatively low ceilings are

in France, Belgium, and Sweden (only about 120 ®vefage earnings).
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2.B. Pension Eligibility Age

The previous chapter described the threat to pessiwising from decreasing labor
force participation in the EU countries. One of tiain factors to influence labor force
participation in older ages is the standard pensiaibility age in the country. The pension
eligibility age also has very important effectstba social expenses for pensions, and thus the
public finance of the countries.

Table 6 presents the normal, early and effectitieeraent ages in some of the EU
countries. In the earlier accessed EU countriesntirmal pension eligibility for men is 65
years. However, we can find some exceptions. Famgke, in Belgium and France the
workers can retire at age 60 with 40 years of domtions; in Greece the workers can retire at
age 58 with 35 years of contributions; and in Ity workers can retire at 57 (56 for manual
workers) with 35 years of contributions (OECD, 28p@n the former communist countries
that have entered the EU in recent years, the rigreresion eligibility age for men is lower
than in more developed EU countries and is betvé@eand 63 years, with the exception of
Poland, which has the same pension eligibility ageghe former EU countries. The normal
pension eligibility ages were in the communist does set at very low levels; but, during the
transformation from the beginning of the ninetibg age of eligibility has started to rise.

The normal pension eligibility age for women in adirlier accessed EU countries is
the same as for men. The exceptions are Aust@dy, land the United Kingdom where
women are eligible for their pension starting a¢ &9; and Italy where women can retire at
age of 62. Also in Portugal the normal eligibilage of retirement was 60,5 years in 2005 but
it is supposed to gradually increase to 65 yeai @otl5 (European Commission, 2007).
Finland and Sweden introduced flexibility into thegtirement age so in Finland the normal
age of retirement is moving between 63 and 68 yaadsin Sweden the workers retire in 61
years or older. In the former communist countribg, retirement age is usually lower for
women than men (European Commission, 2007). Theptxamal eligibility age for women is
defined in the Czech Republic where the pensionfageiromen varies with the number of
born children to each woman. The lowest possibéefagretirement for women in the Czech
Republic is 59 years for women with four or mordldien. This system in the Czech
Republic is the inheritance from the communist femdHity policy that was created to
increase the incentives of women to have more i&ildit is probable that the pension
eligibility age for both men and women is goingriorease in all Eastern European countries

in the near future.
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Table 6: The Normal and Earlier Pension Eligibility Age, Selected EU Countries, 2002

Normal retirement age Early retirement age Effective retirement age

Male Female Male Female Male Female
Austria 65 60 62 60 59,1 58,1
Belgium 65 65 60 60 59,3 58,4
Denmark 65 65 n.a. n.a. 64,1 61,4
Finland 63-68 63-68 60 60 60,5 60,1
France 65 62 55 55 58,5 59,2
Germany 65 65 63 60 61,7 60,7
Greece 65 65 57 57 62,4 61,2
Ireland 65 65 n.a. n.a. 65,2 64,7
Italy 65 60 57 57 60,4 60,9
Luxembourg 65 65 57 57 59,2 61,3
Netherlands 65 65 n.a n.a. 60,2 60,5
Portugal 60, 5 60, 5 55 55 66,2 65,9
Spain 65 65 60 60 61,1 63,4
Sweden 61 and morel 61 and mofe 61 61 65,5 62,5
United Kingdom 65 60 n.a. n.a. 63,2 61,4
Bulgaria 63 60 n.a. n.a. un.. un..
Czech Republic 63 59-63 60 56-60 61,5 58,4
Estonia 63 59,5 60 56,5 un.. un..
Hungary 62 62 60 57 58,9 57,3
Latvia 62 62 60. 58,5 un. un.
Lithuania 62.5 60 57,5. 55 un.. un.
Poland 65 60 n.a. n.a. 61.3 58.0
Slovak Republic 62 62 any age any age 59,2 55,5

Source: OECD, 2005; European Commission, 2007; OEXIID7
Note: n.a = not applicable, un. = unknown

The early retirement age represents the possitidityvorkers to stop working earlier
and get lower level of pension provision than iglter the regular eligibility age. In many
countries, the early retirement was introducedernid-1970s with the purpose of easing the
industrial restructuring process (Brugiavini, 2001) addition, the early retirement was
implemented as a way of making space for youngekeve, especially in countries with a
high unemployment rate. However, the possibility eafrlier retirement can substantially
decrease the rate of the working labor force (gspéaed in the European countries).
Therefore, some countries have abolished the pbigsibf early retirement. Among these
countries are the Netherlands, Denmark, Francéankle United Kingdom, and Poland.

Unfortunately, even in countries with the aboliskedly retirement the workers, who do not

% In addition to 10 years of contributions, the leviepension has to be at least 32% of the avevage in 2005
(European Commission, 2007)
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want work in advanced ages, can use other escaghagnels from labor market as
unemployment benefits or disability benefits (Bawgni, 2001).

Two last columns of table 6 depicts the averagectffe retirement age for men and
women that is calculated as a weighted averageetf (ithdrawals from the labor market at
different ages over a 5-year period for workertially aged 40 and over (OECD, 2007). The
average effective retirement age is considereceta good indicator of retirement behavior.
From table 6 we can see that most EU countries tieveffective age of retirement below the
official retirement age. We can find only three cties whose effective retirement age of
men is above their official eligibility age. Thesee Portugal, Ireland, and Sweden. The
situation for women is even worse. Only women frétartugal reach higher effective
retirement age than the official one. Contradictdhe average effective retirement age of
men for countries like Austria, Belgium, France,ngary, Luxembourg and the Slovak
Republic is below 60 even though the official mtient age is set on the level of 65 years.
The lowest effective retirement age of women carobed in Slovakia, Hungary, the Czech

Republic, Austria, and Belgium.

Table 7: Average effective age of retirement, mefuropean countries, 1965-2005
1965-70| 1970-75| 1975-80| 1980-85| 1985-90| 1990-95| 1995-00| 2000-05

Austria " . . " " . 60,4 59,1

Belgium 63,8 63,5 61,5 60,6 58,5 58,3 58,5 59,3
Czech Republic " . . " " . 61,7 61,5

Denmark 68,3 65,9 65,5 65,9 65,4 62,9 63,4 64,1
Finland 65,9 66,5 65,9 63,0 61,6 60,1 60,2 60,5
France . . . . 60,0 59,3 58,8 58,5

Germany . . . . . " 61,0 61,7

Greece 67,3 66,5 65,9 65,2 63,7 63,2 63,2 62,4
Hungary 69,3 66,3 65,2 64,0 63,0 62,1 58,3 58,9
Ireland 73,1 70,3 68,2 66,1 64,0 63,2 65,3 65,2
Italy 65,9 63,9 62,2 63,3 62,3 60,5 60,2 60,4
Luxembourg 65,3 61,8 60,8 59,8 60,3 59,3 59,7 59,2
Netherlands 66,6 64,1 63,0 60,9 59,7 61,1 60,6 60,2
Poland 73,6 70,3 68,0 66,5 66,3 63,8 61,4 61,3
Portugal 73,1 71,2 68,7 66,5 65,4 63,3 65,1 66,2
Slovak Republic " . . " " . 59,4 59,2

Spain 69,4 66,8 64,8 63,5 62,9 60,8 61,7 61,1
Sweden 68,0 66,2 65,4 64,3 64,3 62,7 63,9 65,5
United Kingdom 67,7 67,4 66,0 62,8 62,8 62,0 62,4 63,2

— —— —— —  — —— — — —— — —— — — ——— — — — —— — — — — — |
Source: OECD estimates based on the results odmatiabor force surveys, the European Union Laborce
Survey and, for earlier years in some countriesiomal censuses.

Interesting is also development of the averagect¥ie retirement age in the last half
of the century. Table 7 presents the average efeeottirement ages for men since 1965 in
some European countries. Comparing the averagenmant ages in 1965-70 with the same
variable in 2000-05, it is visible that men withdrérom the labor market earlier nowadays
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than they used to in 1960s. Declining trend ofaffective retirement age can be seen since
1970s for all countries. However, in the last decdu trend of declining effective retirement
age was interrupted by its slight increase in tlagonty of mentioned EU countries. Same
trend of the effective retirement age over the lhedt of century can be seen also for women,
in spite of the fact that the labor force partitipa rate of women has generally increased
since 1960s. This can be seen in table 8.

Table 8: Average effective age of retirement, womerturopean countries, 1965-2005
1965-70| 1970-75| 1975-80 | 1980-85| 1985-90 | 1990-95 | 1995-00| 2000-05

Austria .. " . " . .

Belgium 62,7 63,0 59,0 57,5 56,1 56,4 57, 58,4
Czech Republic . " . " " “ 58,1 58,4
Denmark 66,0 64,8 64,3 63,8 61,9 59,3 59, 61,4
Finland 62,0 63,3 62,7 62,0 60,8 60,1 59, 60,1
France . " . . 60,0 60,0 58,9 59,2
Germany . . . . " . 60,2 60,7
Greece 64,6 64,3 63,0 65,1 60,9 60,8 62, 61,2
Hungary 67,6 62,7 61,7 59,4 59,0 57,6 55, 57,3
Ireland 74,6 72,8 70,0 67,5 63,8 64,5 66, 64,7
Italy 62,1 61,5 61,8 61,8 59,3 57,6 58, 60,9
Luxembourg 63,2 65,5 64,0 60,9 60,1 58,5 60, 61,3
Netherlands 66,7 65,1 64,1 61,6 58,8 60,1 58, 60,5
Poland 72,2 67,7 65,1 63,4 63,3 61,4 59, 58,0
Portugal 72,2 69,2 67,7 67,0 64,2 62,3 62, 65,9
Slovak Republic . " . " " o 55,9 55,5
Spain 71,9 72,4 66,6 63,1 64,9 63,0 61, 63,4
Sweden 66,7 65,2 64,0 63,0 62,6 61,7 62, 62,5
United Kingdom 61,4

. ____________________________________________________________________________________________________________________________________________________________________]
Source: OECD estimates based on the results odmatiabor force surveys, the European Union Laborce
Survey and, for earlier years in some countriesiomal censuses.

The overall approach of the EU in the aging stiategs to increase the working life,
decrease the incentives to retire earlier, and littse later retirement (European
Commission, 2006). Many countries plan to incretigenormal retirement age further (for
example, Germany plans to increase the normal peradigibility from 65 to 67 years until
2012). Many EU countries try to reward workers wdrdered retirement after the official
retirement age. For example, in the Czech Repdbtieach 90 days of working after the
official retirement age the accrual rate increabgsl,5%, up to annual increase of 8%
(European Commission, 2006). Another way to inc¥ezder age working participation is to
abolish the early retirement or to punish the eaefyrees. For example, in Slovakia the
pension will decrease by 0,5% for each 30 daysttietvorkers enter retirement before the
official retirement age (European Commission, 2006)

To avoid the possible early retirement, the mensketies should implement the all life
learning strategies according to the recommendsaibbthe European Commission (European
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Commission, 2006). All life learning strategies slub give possibility to change the
professional qualification to be able to find a jolithe labor market. Another way to increase
the economic activity of the older workers is tokedhe pension system flexible enough to
allow the retired people to work. A good examplaho$ occurs in Sweden, where is possible
for a retiree to continue working and take a phmivage of 25%, 50%, or 75%. Other
countries that have made their pension systems rflexéble are Spain, Finland, and

Luxemburg (European Commission, 2006).

2.C. Economic Indicators of Pension Entitlements

Thegross replacement rat@ average earnings is probably the most famiidicator
for pension analysis (Whitehouse, 2007). The reytent rate expresses the pension
entittements as a share of the lifetime-averagaiegs. Thus, it is the best indicator of the
insurance role of the pension system because ittddpow the pension systems maintain the
living standard after retirement. In other wordse replacement rate is often used as an
indicator of generosity of the pension system @atls and Pallares-Miralles, 2000).

The gross replacement rate is 58,2% of averagengarior the EU overall, but there
is a huge variation of the gross replacement rat#sss the EU countries. The highest
replacement rate is in Luxembourg, where it excedil¥6 of average earnings. The gross
replacement rate exceeds 75% of average earningsistria, Greece, Hungary, Italy, and
Spain. Pensioners in Estonia, France, Latvia, bty Netherlands, Poland, Portugal, and
Sweden receive more than half of their averageirgsnin other member states, the gross
replacement rate at average earnings is below 30f.lowest gross replacement rate is in
Ireland (only 30,6%). This fact is explained by thlesence of any second tier insurance
pension system in Ireland.

Table 9contains the gross replacement rate fordamers (those with earnings 50%
below average) and high earners (earnings doubde average). The average gross
replacement rate in the EU for the low-earning-éalieer workers is 70,5%. Almost all EU
countries have a gross replacement rate for lowmiregs above 50%. Only the Slovak
Republic and Germany have replacement rates forelamings slightly below 50%. There
are two countries with a gross replacement ratddierearnings above 100%: Luxembourg
and Portugal. In most countries, the gross replacemates for low earnings are higher than
the gross replacement rate for average earningg.i@a few countries are these replacement

rates on the same level (Austria, Greece, Itallarih and the Slovak Republic).
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Table 9: Gross and Net Replacement Rates by Indivichl Earnings Level for Men, Mandatory Pension
Programs, Selected EU Countries, 2002

Gross replacement rate Net replacement rate
Individual earnings. multiple of average Individual earnings. multiple of
average
0.5 1 2 0.5 1 2
Austria 78,3 78,3 64,3 91,2 93,2 79,3
Belgium 61,6 40,7 26,2 82,7 63,1 42,7
Czech Republic 70,5 44,4 25,4 88,3 58,2 35,3
Denmark 82,4 43,3 23,8 95,6 54,1 35,5
Estonia 58,4 51,6 48,2 59,9 60,9 61,5
Finland 75,9 63,3 63,3 87,3 71,5 1231
France 84,2 52,9 47,4 98,0 68,8 59,2
Germany 47,3 45,8 37,6 61,7 71,8 67,0
Greece 84,0 84,0 84,0 99,9 99,9 99,9
Hungary 75,4 75,4 75,4 86,6 90,5 92,6
Ireland 61,3 30,6 15,3 63,0 36,6 21,9
Italy 78,8 78,8 78,8 89,3 88,8 89,1
Latvia 63,6 58,2 58,2 89,2 81,8 74,1
Lithuania 69,9 53,4 45,1 81,7 71,3 64,9
Luxembourg 115,5 101,9 95,2 125,0 109,8 104,2
Netherlands 68,7 68,3 68,3 82,5 84,1 83,8
Poland 56,9 56,9 56,9 69,6 69,7 70,5
Portugal 103,1 66,7 65,5 115,9 79,8 86,3
Slovak Republic 48,6 48,6 48,6 58,2 60,2 65,7
Spain 81,2 81,2 76,7 88,7 88,3 83,4
Sweden 87,8 64,8 66,2 90,2 68,2 74,3
United Kingdom 67,4 37,1 22,5 78,4 47,6 29,8
EU average 70,5 58,2 51,3 82,1 70,1 66,0

Source: OECD, 2005

The gross replacement rate for high earnings iavamage 51,3% for all EU member
states. The replacement rate for high earnerseisnibst generous in Luxembourg, where it
reaches 95,2%. The lowest, as could be expectad Insland, which has no earnings related
pension scheme. Other countries with replacemees taelow 50% are Belgium, the Czech
Republic, Denmark, and the United Kingdom. In samoentries, the gross replacement rates
of high earners and average earners do not défem Finland, Hungary, Italy, Netherlands,
the Slovak Republic, and Poland.

The gross replacement rate compares the grossnkfedverage earnings with gross
pensions, which means that both of these variadnlesot clean from the taxes and social
security contributions. However, among the EU mandiates, the tax systems and social
security contributions vary in large scale, so ghess replacement rates can be misleading.
For this reason, theet replacement ratesre commonly used. The net replacement rate is
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calculated as a share of the net pensions relttitiee lifetime individual earnings. In many
countries, the pensioners are not obliged to pagstand social security contributions, and
thus the net replacement rates are usually hidizer the gross replacement rates. This fact is
seen when we compare the EU gross replacementoraé&erage earnings with the EU net
replacement rate for average earnings. This averegete (70,1%) is about 12% higher than
the gross rate (58,2%). The same pattern can belfduve compare the average net and
gross replacement rates for low earners (a difteyei 11,5%) and high earners (a difference
of 15%). The largest differences between the garss$ net replacement rate at average
earnings are in Germany (26%), Latvia (23,6%), Balgjium (22,4%). In Germany, the large
difference is caused by the generous tax treatrepension income (Whitehouse, 2007).
The large difference in Belgium has its reasonsdinengly progressive tax system, high
direct tax burden, and the relatively low grosslaepment rate. The lowest difference
between gross and net replacement rate are in SW@&H9%), Ireland (6,0%), and Spain
(7,1%).

Another economic variable used to describe peneitdiilements igension wealth.
Pension wealth is discounted stream of pension patgrduring retirement, weighted by the
probability that he will still be alive at the piarlar age. This indicator takes into account all
future pensions to which a retiree is entitled. tTin@ans that the pension wealth depends on
the amount of payments as well as on the lengthepayments, and thus on the retirement
age and the life expectancy at the age of retiréntan this indicator, how the pensions are
adjusted for inflation or an increase of earningslso important (OECD, 2005). Table 10
presents the gross and net present value of peastdlements for some of the EU countries.
From the table 10 is clear that the net pensionlttveaach higher values than the gross
pension wealth for all presented EU countries. Trtkcators of net pension wealth were

highest in Luxembourg, Hungary, Austria, and Greece
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Table 10: Pension wealth, selected EU countries, @D

Pension wealth: present value of pension entitlemgmmultiple of economy-wide
earnings

Worker on average earnings

Gross Net
Austria 11,9 14,2
Belgium 7,3 11,3
Czech Rep. 5,8 9,6
Denmark 7,4 7,8
Finland 10,0 11,2
France 9,5 11,7
Germany 8,3 13,0
Greece 12,6 15,0
Hungary 12,2 14,6
Ireland 54 6,5
Italy 11,4 12,8
Luxembourg 18,3 19,7
Netherlands 10,3 12,7
Poland 7,9 9,7
Portugal 10,2 12,2
Slovak Rep. 8,0 9,9
Spain 12,2 13,2
Sweden 10,4 10,9
United Kingdom 5,5 7,1

Source: OECD, 2005

Not easily comparable indicator of financing of palpensions is theontribution
rate. A difficulty in comparison stems from the factaththe coverage of the contribution
differs substantially across countries. In somentiwes (as Belgium, Spain, Ireland Portugal,
Slovenia and the United Kingdom) do not exist galttr contributions aimed only to
pensions but the accumulated contributions finaatéogether pensions, early retirement,
disability benefits or survivor benefits (Europe@ommission, 2007). In many countries,
additional financing of pensions is ensured fromeagal tax revenues. An overview of the
contribution rates according to their benefit cager is depicted in table 11.

For the value of pension benefits is very imporiadexation rule that determines the
growth of post-retirement pensions. The pensiomesirzilexed according to price growth or
wage growth. The indexation rules are legally bigdin all countries except Ireland and
Lithuania where the pension benefits are adjusteulaly according to budget decision. In
most of the EU countries, the pensions are indewegbrice growth but some kind of
discretionary indexation can occur regarding budgaiation (for example in Belgium,
Sweden, Finland or the United Kingdom). Also thenimum and earnings related pension

can be indexed differently. Earnings related persi@re usually indexed by mixture of wage
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growth and price growth. However, Luxemburg andv&ioa are fully indexed to wage

growth.
Table 11: Contribution rates according to their berefit coverage, selected EU countries, 2005
Old age and
Old age and :
. early retirement, Broader ' .
early retirement o Tax financing
X disability coverage
(survivors) .
(survivors)
Austria 22,8% 2,6% of GDP
Belgium 37,94% 1/3 of total soc. sec. financing
Czech Republic 28%
Estonia 22% 6% of soc.sec. pensions
Denmark Fully financed by taxes
Finland 23,9-28,2% 1,7% of GDP
Means-tested minimum
0,
France 16,35% pensions
27,5% of total pension
0 ’
Gty 19.5% expenditure
Greece 20% 1% of GDP
Hungary 26,5% 2,4% of GDP
reland 12.5 - 14.75% Non-contributory benefits by
taxes
Italy 32.7% Social assistance pensions by
taxes
Latvia 20% 6,2% of GDP
Lithuania 26% Special pensions by general
taxes
1/3 of contrib. from taxes +
0,
Luxembourg 24% 2.5%
Netherlands 26,2-33%
Poland 32,52% 3,8% of GDP
Portugal 34.75% Means-teste_zd minimum
pensions
Slovak Republic 24%
Spain 28.3% Means-teste_zd minimum
pensions
Means-tested, disability and
0 ’
SR 20,2% survivors pensions
United Kingdom 19,85% Means-tested pension credits

Source: European Commission, 2007

The previous analysis of the economic indicatorpeaision entitlements is not full-
range. Of course, other economic indicators candael to compare pension systems across

countries.
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2.D. Expenditures on the Public Pension System

The social systems are well developed in all EU memstates. Their main objective
should be to protect the poorest in society. Theassystems differ across countries as well
as the expenditures that are available from puddigrces for social protection. The social
security system should protect people againstigkeaf unemployment, ill health, parental
problems, old age inabilities, disabilities, hogsproblems, and other exclusion from society.
The expenditures for different types of social potibn vary among countries, but there are
some significant patterns common for all.

Figure 12 shows the division of expenditures in B¢ in 2003. The highest share
(41%) from total social expenditure is devoted be fprotection of old age population.
Expenditures on the elderly consist of the norntdlage pensions, early retirement pensions,
and administrative costs. The second highest shfaexpenditures (28%) goes to health or

sickness protection. Other parts of the social edjperes are depicted on the figure 12.

Figure 12: Expenditure on Social Protection (% shae of total benefits), EU-25, 2003
50, 2% 1%

8%
41%

O Old age
8% @ Sickness-health care
m Disablity

W Family-children

B Unemployment
W Survivors
O Housing

28% B Social Exclusion

Source: European Communities, 2006

From figure 12, we can see that the expendituregemsions constitute a big part of
total social expenditures. To describe the expareiton pensions in more detail, we can use
another indicator: the public pensions as a shiatleeoGross Domestic Product (GDP) of the
state. Because the aging of the European socidlypmiceed at a greater pace, it is also
important to look at the future development of gpeg on pensions. Because the prediction
of future development is very serious for sustaitgbof public finance, many projections
have been made of future spending on pensionslaiés projection for all EU countries was
made in 2005 by the Ageing Working Group that waseanbled by the European Policy

Committee, whose members were assembled from thienakh experts on this issue
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(European Commission, 2006). The commission tooko imccount all accessible
macroeconomic indicators and the coming legislateferm of the pension system in many
countries. In table 12, are the results from thiggztion for several EU countries and the
EU 25 average.

Pension expenditure as a share of GDP in all 25nt8thber states was 10,6% in
2004. Looking at the table in more detail we fing that the expenditures of different EU
states varies in great pace. While the lowest pudinsion expenditures were in 2004 in
Ireland (4,7%) and the United Kingdom (6,6%), thghlest public pension spending were in
Italy (14,2%), Austria (13,4%) or Poland (13,9%lheTreasons for low public expenditures in
Ireland and the United Kingdom stem from the exiséeof flat rate pension entitlements and
from important role of the occupational pensionvsimn in the whole pension system
(Saloméki, 2006). Oppositely, countries with highgublic pension expenditure have
generally earnings related pension schemes andghesion provisions mostly rely on the
social security (Salomaki, 2006).

The public pension as a share of GDP for the wadle?5 is predicted to increase to
11,9% in 2030 and to 12,8% in 2050. In nearly allirdries of the EU, total spending on
pensions as a share of GDP is projected to increagk2050. Only in Austria, Estonia,
Latvia, and Poland it is expected that pension edjperes will decrease. The projected
decrease in Estonia, Latvia, Lithuania, and Polstedns from the reforms of the pension
system that have shifted a large part of their jpensntitlements from public pensions to

privately funded pensions.
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Table 12: Gross Public Pension Expenditures as a &te of GDP, Selected EU Countries, 2004, 2030, 2050

Public pension as % of GDP Change
2004 2030 2050 2004-30 2030-50 | 2004-50

Austria 134 14 12,2 0,6 -1,7 -1,2
Belgium 10,4 14,7 15,5 4,3 0,8 51
Czech Republic 8,5 9,6 14 1,1 4,5 5,6
Denmark 9,5 12,8 12,8 3,3 0 3,3
Estonia 6,7 4,7 4,2 -1,9 -0,5 -2,5
Finland 10,7 14 13,7 3,3 -0,3 3,1
France 12,8 14,3 14,8 15 0,5 2
Germany 11,4 12,3 13,1 0,9 0,8 1,7
Hungary 10,4 13,5 17,1 31 3,7 6,7
Ireland 4,7 7.9 11,1 3,1 3,2 6,4
Italy 14,2 15 14,7 0,8 -0,4 0,4
Latvia 6,8 5,6 5,6 -1,2 -0,1 -1,2
Lithuania 6,7 7.9 8,6 1,2 0,7 1,8
Luxembourg 10 15 17,4 5 2.4 7.4
Netherlands 7,7 10,7 11,2 2,9 0,6 3,5
Poland 13,9 9,2 8 -4.7 -1,2 -5,9
Portugal 11,1 16 20,8 4,9 4,8 9,7
Slovak Republic 7,2 7,7 9 0,5 1,3 1,8
Spain 8,6 11,8 15,7 3,3 3,9 7,1
Sweden 10,6 11,1 11,2 0,4 0,2 0,6
United Kingdom 6,6 7,9 8,6 1,3 0,7 2
EU 25 average 10,6 11,9 12,8 1,3 0,8 2,2

Source: Economic Policy Committee, 2006

A moderate increase in pension expenditures isipated in Italy, Sweden, Germany,
France, Finland, Denmark, Slovak Republic, and datiia. What is common about these
countries is that they all have attempted to refthenpension system. The small increase in
pension spending in Sweden and Italy stems fronm #eeond tier of the insurance pension
scheme. Both of these countries installed the natiaccounts, and thus the future pensions
will be partly financed by money from accumulategbital on accounts.

In contrast, a major increase in public spending pemnsions is projected in
Luxembourg, Portugal, Spain, Hungary, and the CRsgpublic. In the Czech Republic, the
real pension reform is still waiting for its beging. There was held only parametric reform
of the pension system, but the pensions are firhnoepletely on the pay-as-you- go basis
that cannot provide any reasonable solution foaging society.

Salomaki (2006) distinguishes four main factord tdve the pension expenditures
up. To clarify the decomposition of the increasetlué public expenditures we can use

following equation:
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PensExp  Poo5+ DPop(15—64)DPensNoDPensExpPensNo
GDP Pop{5-64) EmpINo Powg5+ GDP/EmpINo

depe‘ﬁdency empl‘c,)yment pension benefit
effect efect take-up efect
efect

The dependency effect measures the change of fmendency ratio over specific
period (2005-2050). The employment effect measuhes changes in the share of the
population of working age (15-64) relative to thember of the employed. In other words, the
employment affect can be interchanged with thersew@mployment rate. The take-up effect
is in the literature known also as the eligibilgifect and it measures changes in the share of
pensioners relative to the population older thanyéars. The benefit effect measures the
changes in the average pension relative to outpuemployed person (that is approximation
for the average wage). The benefit ratio is notivedent to the replacement rate because it
does not capture the relation between individuatiags and individual retirement. However,
the benefit ratio reveals many interesting featuteshows the possible increase in the
average pension due to indexation or due to theease in contribution period as well as it
captures the effect of increase in the labor prtdity on the increase of the average wage.

The figure 13 shows the percentage change in thégablic pension between years
2005 and 2050 decomposed to four various factars/fmle EU 25, for the earlier accessed
EU countries (EU 15), and for the new members ef BU (EU 10). We can see that the
public pension for the whole EU 25 is supposechtwdase about 20,9 % until 2050. While
the public spending on pension should rise on @ee@nly by 2,6% in the new accessed
countries, the average increase of the public pansi the earlier accessed EU countries
should come to 22,1%. Further, from the figure 4 8lear that the old-age dependency ratio
has the highest contribution to the increase ofpihiglic pension spending in the EU 15 as
well as in the EU 10. If there were no other fastdriving the total public pension, then the
dependency effect alone would raise the public edipere on average by 76,1% in the EU
25, by 72,1% in the EU 15, and by 100% in the EUnBWv. Other parts of decomposed
effects (employment effect, take-up effect, andefierffect) are supposed to offset partially
the demographic pressure. For the EU 15 seems tleeld@ghest offsetting effect decrease in
the benefit ratio and for the EU 10_new is theetdffag effect driven by decline in the take-

up ratio.
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Figure 13: The contribution of different factors to the total change in the public pension expendituse
between 2005 and 2050, EU 25, EU 15, and EU 10_new
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Source: Salomaki, 2006

The projected size of different decomposed faabbithie public pensions varies from
country to country and depends on the current ¢mmdi in the labor market, on the future
demographic development, on the possible reformtheflabor market or of the pension
system. To provide more detailed overview on thahle 13 depicts the list of the
decomposed factors contributing to the change blipyension for some of the European
Union countries.

As was previously mentioned the aging of populatimuld have the largest negative
affect on the public pension spending. The incredsbe dependency ratio would double the
pension expenditure between years 2005 and 20%@eilCzech Republic, Ireland, Poland,
Slovak Republic, and Spain (Salomaki, 2006). Frablet 13 can be seen that the employment
effect has positive impact on the public pensiopeexiiture in all of the listed countries. It
means that it is expected the employment ratedease in all EU countries. However, we
can find significant differences in the magnitudeemployment rate increase. According to
Salomaki (2006), we can expect the largest increiasihe countries with currently low
employment and high unemployment as are, for exampbland, Spain, Slovakia or

Lithuania.

48



Table 13: The decomposition of the change in publigension expenditure between 2005 and 2050, EU 25

% change in Decomposition

ppeunl?slilgn Dependency| Employment | Take-up Benefit Intee?ec(t;lton

2005-50 effect effect effect effect (residual)
Austria -7,5 84,5 -10,1 -43,3 -32,2 -6,4
Belgium 49,7 61,6 -8,2 -2,4 -8,1 6,9
Czech Republic 65,9 109,3 -3,6 -36,8 -9,1 6,1
Denmark 33,3 65,1 -3,7 -24,1 -4,6 0,6
Estonia -41,1 60,3 -7,7 -26,8 -73,1 5,8
Finland 32,0 72,9 -7,7 -25,2 -6,0 -1,9
France 15,4 63,6 -7,0 -12,9 -25,7 -2,7
Germany 17,4 65,8 -10,3 -5,6 -29,6 -2,8
Hungary 60,1 79,4 -10,3 -33,4 16,3 8,1
Ireland 141,9 107,0 -9,9 -20,7 19,5 46,0
Italy 2,8 78,5 -13,8 -21,4 -35,3 -5,1
Latvia 28,5 72,1 -16,0 -27,3 0,1 -0,4
Lithuania -13,4 62,7 -111 -20,6 -40,7 -3,7
Luxembourg 73,7 56,3 -31,1 16,2 16,8 15,6
Netherlands 51,4 71,9 -2,1 -19,3 -4,3 51
Poland -41,7 108,3 -26,7 -54,5 -68,0 -0,8
Portugal 80,3 88,5 -0,9 -3,9 -20,1 16,6
Slovak Republic 20,3 122,0 -19,0 -34,0 -40,6 -8,2
Spain 81,4 105,0 -19,7 -17,5 -1,3 14,9
Sweden 8,5 45,6 -6,2 -2,0 -26,7 -2,2
United Kingdom 28,3 64,2 -1,8 n,a, n,a, n,a,
EU 25 20,9 76,1 -10,7 -20,2 -22,7 -1,9

Source: Salomaki, 2006

The take-up ratio is nowadays on the very highllévainly in the new accessed EU
countries) because almost all people over age @bsyare pensioners (Saloméki, 2006).
Nevertheless, the projection predicts decline & tdke-up ratio in all EU countries cited in
table 13. Decline in the take-up ratio can be pupiactice by increase of the effective
retirement age and by reduction of people who taderssion benefits even before they are
statutory eligible for it. The projection prediatecrease in the take-up ratio about 20 persons
for the EU 15 (from 144 to 124 pensioners relatov@00 persons with age over 65 years) and
about 70 persons for the EU 10 _new (from 199 todétisioners relative to 100 persons with
age over 65 years) (Salomaki, 2006).

The benefit ratio effect is the most complex decosegal factor. It states the average
pension relative to output per worker, and thussiinfluenced by many factors as the
indexation rules of pensions, the initial level gnsions, by the entitlement rules, the life
expectancy adjustment, the timing and the spefmfim of pension reforms, the labor market
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productivity, the composition of pensioners as veasllworkers (Saloméki, 2006). Generally,
we can see from table 12 that the benefit ratiectffeaches negative values nearly for all
countries with exception of Ireland, Luxembourgd atungary. In these three countries, the
benefit ratio effect should increase the public gp@m spending. The main reason for this
negative effect on the public pension comes from iaturation of the pension system
(Saloméki, 2006). In contradiction, decline in hablic pension expenditure is predicted to
be on average 24% in the EU 15 and 30% in the EbGel@een years 2005 and 2050. The
relative decrease of the public pension due tdo#meefit ratio effects most often comes from
the change of pension indexation from wage inderatp price indexation (as in lItaly,
France, or Austria), from the switch of the puljiension system partially to the private
pension system (as in most of the EU 10), and finking the pension benefits more tightly
with the life expectancy (Sweden, Lithuania, Polaitaly, Finland and France) (Salomaki,
2006).

The prediction of the development of the public g¢en spending is really
complicated and it depends on many factors. Howetvas clear that making the public
finance sustainable in light of the coming demobraghallenges in the EU member states
requires substantial efforts to change the pubdiospn systems into the form that will be
acceptable for almost countries, will not leave p&bple in poverty, and will ensure living
standards for pensioners that are as high as pes3ibe further discussion about pension

reform is present in chapter 3.
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Chapter 3. Pension reform, possibilities and evaluation

From the discussion in previous chapters is claat the pension systems are not
financially sustainable and the collapse of thelipulnance can come in several decades.
Therefore, this chapter will go over main optiormsvithe pension systems can be reformed.
However, firstly the introduction of two basic tyef financing the pension system with
appropriate comparison should serve for better nataleding of discussion about possible

pension reforms.

3.A. Basic possibilities of financing the pension systeand their

comparison

It is not easy to make appropriate taxonomy of pensystems and as was
highlighted before, there exist many various tygas of pension systems. One way how to
sort the pension system is according to the mednfinancing the pension benefits.
Generally, we can differentiate the pension syséegording to its financing on the PAYG
(pay-as-you-go) and funded system. Naturally, we ftad other means of financing the
pension system but those are derived from PAYGfanded system. It is worthy to add that
the way of financing the pension benefits does determine if the pension systems are
privately-managed or publicly-managed. However, ttgobkolds that the public pension
schemes are financed on the PAYG basis and thatplywvmanaged pension schemes are
financed by funds (Bez#, 2000).

3.A.1. PAYG system

The PAYG systems were introduced with the beginmhthe formal public pension
systems. We can characterize the PAYG system &nsyghere the pension benefits are paid
from contribution of current workers and the pendienefits of current workers are expected
to be paid by the following generation.

The PAYG systems are based on the intergeneratsmtidarity and intragenerational
solidarity. The intergenerational solidarity shahtribute to social justice if the development
of the population is stable and stationary (B&zc2000). However, if the demographic
development is not stable then the PAYG can leathéoexcess redistribution from young
generations to old generations. In the light of ydapon aging, the young generation has to
contribute more to the system to sustain the ofeegtion on the suitable living standard. The
intragenerational solidarity of the PAYG system meé#he redistribution of financial assets
between the members of the same generation. Asmveasioned in the description of the
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pension systems, the second tier of the pensideragsin the EU countries can be flat rate as
well as earnings related. Some of the pension sebeare installed to encourage rather low-
earnings workers who must not have enough finarasaéts to make sufficient savings for
their retirement. In this sense the pension systimasiced according to PAYG seem to be
progressive (redistribute money from rich to po@ the other hand, those pension systems
can appear as regressive at the same time. Thistefiedings that the correlation between
the life expectancy and the level of the life-eagsi is positive (for example,
Holzmann, 1997) but the PAYG systems do not comglus relationship at all. And thus in
this sense, the PAYG systems can prefer the higbrne workers to low-income workers.

Disadvantages of the PAYG

The problem connected with the redistribution (@ithintergenerational or
intragenerational) stems from weak link between dbetributions and the benefits that is
often common in the benefit formula of the PAYGtsyss. The excessive contributions that
must be paid by working age population can haveoded effects on the labor market. The
workers can take the contributions as direct tamftheir wages, and thus the supply of labor
can substantially decrease (Holzmann, 1997). Theement from the official to the shadow
labor market can be consequently expected as Wadlte were made simulations about the
effects of the PAYG on the labor market disinceggivand their consequences on the
economic growth. For example, James (1997) estsrtad the payroll taxes on the level of
15% will decrease the official labor supply by 30@maximum and this will project to
decrease of the economic growth about 1% per year.

Another effect of the PAYG system on the labor s$yppomes from low
encouragement of older workers to work longer agneto participate on the labor market
until the official retirement age. The formulas falculating the pension benefits very often
do not discourage early retirements. More abouwt éffiect was described in the part 2.B of
this thesis.

Important characteristic of the pension systembBow they impact the intensity of
national savings that contains either the publvings or the private savings. The PAYG
systems have negative impact on both types of #wings (Bezé#k, 2000). The public
savings tends to be in deficits due to the poputatiging, too generous benefits from PAYG
systems (often populistic behavior of politicianahd weak connection of contributions and
benefits in the PAYG systems. Interesting is thesfide impact of the public PAYG system
on the private savings. According to some studies éxample, Mackenzie, Gerson, and

Cuevas, 1997) the public PAYG system can drivetbetvoluntary private savings but not
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completely. However, we can find some studies doahot confirm this fac{Bezdk, 2000).
The public PAYG system can have positive impactttos private savings in case that the
system is not too generous and thus the futuneestisave their own finances to forgo a great
difference in the living standard between the pmerishen they were working and the
retirement period. Similar situation can occur wheorkers realize that the PAYG system
will not be able to fulfill its promise to pay sidient benefits, and then workers will make
their own savings.

Implicit debt

The most burdensome problem of the PAYG systenomhected with the financial
sustainability of the public pension programs. te tight of population aging, the PAYG
systems in present form in many countries do netnsto be sustainable in the long term.
Most of the PAYG systems create the implicit ddbdAdtk, 2000). The implicit debt comes
from the fact that the pension systems promisedriglenefits to future retirees than they are
able to really pay. Thus, the implicit debt canépressed as the difference between the
present value of the future contributions to thestexy and the present value of the future
obligation of the system. The implicit debt is uguaxpressed as percentage of GDP and it is
estimated to reach substantial level. In most EUntites, the implicit debt is two or three
times greater than the explicit national debt (OEC@98).

The PAYG pensions are often compared to governmentls because they promise
to pay certain amounts at certain times in theréuftiolzmann, Palacios and Zvinien, 2004).
However, this comparison is not precise from sdvezasons. Firstly, the workers have to
enter to the system mandatory. It is not up to tifetrey want to buy the promises or not, the
payroll taxes are deducted from their earnings ompulsory public pension system. In
contrast to this, the government bonds are tradddntarily. Secondly, the value of the
government bonds is known at least at its nomireldly. However, the value of the PAYG
benefits is not known to workers because it depemtghe benefit formula that can be
changed by government in any time. In this serisePIAYG benefits are more flexible and
the government can reduce the value of pensioilifiab any time when the political and
social environments provide good background.

The importance of the estimation of the implicibtleomes from several reasons that
are or are not connected with pension reform. Téssons, which are not related to the
pension reform, are connected with the governmeiicyp options and macroeconomic
analysis (Holzmann, Palacios and Zvinien, 2004)owing the approximate level of the

implicit debt of the PAYG pension system is impattéor determining the intertemporal
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budget constraint of the government as well agl&ermining the decisions about individual
consumption and savings. The information abouticitpdebt is important in the initiating as
well as in the assessing of the pension reforminfam public about the size of the implicit
debt can help to convince people about the negaension reform. If the pension reform
takes form of movement from the PAYG system toighytor fully funded pension system
then the implicit debt happen to be explicit. Thsbt is usually financed by government
obligation. After this kind of pension reform, & necessary to evaluate the financial success
of the reform that can be done among other by esing the joint and rolling implicit debt
(Holzmann, Palacios and Zvinien, 2004).

After presenting necessary reasons for determitladevel of implicit debt we have
to confess that the estimation and the compari$dhneoimplicit debt are not straightforward.
We can find many estimates of the implicit debtdabasn different definitions of the implicit
debt and different methods of calculation. Moreoviee implicit debt is not connected only
with PAYG defined benefit pension scheme but aldth wuarantees for voluntary and
mandatory private pension schemes (Holzmann, Ralaamd Zvinien, 2004). The implicit
debt of the PAYG unfunded pension system can bmhar words called as the stock of the
commitments to pension future outlays that can dfeed in three basic ways (Holzmann,
Palacios and Zvinien, 2004).

1. Accrued-to-date liabilities - These liabilities atefined as the present value of
pensions that will be paid in the future basedhenaccrued rights. The size of
the accrued-to-date liabilities depends on the iipaton of benefits and
eligibility criteria of PAYG schemes. Namely, it gends on the assumptions
about the real interest rate, real wage growthiatioh rate, and survival
probabilities (Holzmann, 1998). However, the infation about the size of the
accrued-to-date liabilities does not bring any infation about the
sustainability of the pension system (Holzmann,89%his definition of the
implicit debt is the best for calculating the expildebt that will emerge during
transformation of the unfunded pension system noldéal pension scheme.

2. Projected liabilities of current workers and pensis net liabilities - They
contain both the future contributions of existingmbers and their new rights
under current rules. This type of liabilities asgsnthat the pension schemes
finish with the death of the last member of thisteyn.

3. Open-system net liabilities — They are definedrasgnt value of contributions

and pensions of new workers under current conditidimis definition serves
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best for determining the inter-temporal budget t@nst and can approximate
the financial sustainability of the pension scheme.

To sum it up, we can find many estimates and iatnal comparison of the implicit
pension debt regarding to applied methodology éi@mple, Van den Noord and Herd, 1993;
Chand and Jaeger, 1996; Frederiksen, 2001). ClegfBrent estimations vary a lot from
each other. For example, Van den Noord and Har@319@resented the implicit debt for
France on the level of 216% of GDP which is muakdobthan estimation of the implicit debt
from Chand and Jaeger (1996) that reaches for €raé6% of GDP (Uebelmesser, 2004).
Very interesting contribution brought Holzmann (89%vho showed that the implicit debt
could be estimated as multiplication of the pensapenditure by factor 20-30. However,
this estimation does not take into account posddieors that have immediate impact on the
implicit debt while the impact on the public pens&pending can come out only after several
periods.

The estimation of the accrued-to-date liabilities EU 15 together with the likely
development was presented by Mc Morrow and Roeg@d2). They estimated an implicit
burden of the PAYG system for all EU 15 in 2000b® on the level of 180% of GDP.
Furthermore, they tried to forecast the developnaoérthe implicit debt until 2050 under the
unchanged conditions. The prediction of the implazbt in 2050 reaches 280% of GDP.
Very interesting results come from their sensiivnhalysis of the implicit debt. For example,
an increase of the eligibility age to 65 years U250 implies decrease in the implicit debt
about 23% compared to its level in 2000. The radoanh generosity by 40% caused by the
move from the wage indexation to price indexatiayuld decrease the implicit debt by 31%
compared to the level of implicit debt in 2000.

To sum it up, all of the estimations, regardlespliad methodology, predict the
implicit pension debt to be very large in the mostthe European countries (Holzmann,
Palacios and Zvinien, 2004). This means dangeth®mpublic finance and reduction of the
success of the systemic pension reform that learaosformation of the PAYG system to the
funded pension system. Possible ways how to coffe tiwe explicit debt incurred from the
implicit debt of the PAYG system are listed in cteai8.B.2

Advantages of PAYG

After summing up all main drawbacks of the PAYGisinecessary to provide some
justification for using the PAYG system as onelw thost spread type of pension schemes.

The PAYG system is relatively secure system foireges from several reasons.

Firstly, the PAYG promises seem to be kept or l@devnly by acceptable amount in most of
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the countries. In this sense, the funds must noadeecure as PAYG promises. The low
returns on pension funds occurred in the advaneticees’ age can inevitably harm the
pensioners by low and inadequate retirement inc@feereira do Amaral, 2007). Secondly,

the PAYG benefits can better cope with unexpeatédtion (Ferreira do Amaral, 2007). The

government can intervene on behalf of the penssoaed it can increase (regularly or one-
time) the pension benefits considering the pri¢ation. Thirdly, the PAYG system allows a

full pension to be paid immediately (Ferreira do aal, 2007).

The basic principle of the PAYG pension scheme his intergenerational and
intragenerational solidarity. Thus, this kind ofhpmn scheme allows pensioners to share in
post-retirement economic growth. In addition, th&Y® system is said to ensure greater
equality among pensioners rather than funded persystem that can be well-disposed to
richer who can more easily choose higher yieldmgestments in funded system (Ferreira do
Amaral, 2007)

3.A.2. FUNDED system

The funded pension system is not based on theyanerational solidarity. The level
of benefits depends only on the individual conttidms over the whole working life and on
the long term rate of returns of the pension fu(@szdk, 2000). The individuals pay the
contributions that are invested in capital markel after that used for financing the benefits
in the retirement ages.

This system is beneficial for many reasons. Firstlinternalizes the costs connected
with the early retirement. The retirement benedits appropriately lowered according to the
specific benefit formula, and thus there does niseany negative externality connected with
early retirement. Secondly, the funded system dese® the risk of an emergence of the
shadow economy while it strictly connects the dbaotions and benefits of the pension
system. Therefore, workers do not essentially pegcéhe contributions to the system as an
additional tax. From this point of view, the fundggbtem does not cause any distortions on
the labor market. Mainly, it should not discouragerkers incentives to work while the
system does not demand the excessive taxes.

Considering the consequences of the pension systetfme public and private savings
is important aspect as was suggested in the discusbout PAYG system. The funded
pension system usually arises from the privatinatibthe pension systems. The privatization
of pension system has no consequences on the alasavings (Beztk, 2000). This

statement is the result of two occurrences. Froendbonomic theory is known that the
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national savings are sum of the public and prigatangs. After privatization of the pension
system the private savings increases due to thelat@ny savings in funds. This increase is
compensated by the decrease of the public savragsvill occur in the form of the transition
costs of the privatization of the pension systehre deficits of the old pension systems can be
transferred into the public debt. In this case,gheatization of the pension system does not
have any consequences on the national savingsvhsla. However, if the deficits of the old
pension systems are financed by fiscal consolidatizen the national savings can increase
significantly (Bezdk, 2000). The fiscal consolidation can be handlgdthie reduction in
expenditures or by the increase in taxes. We cathsé the level of national savings depends
more on the fiscal consolidation than only on tlamsformation of pension system from the
PAYG to the funded scheme. The other point thainsortant for the level of saving in the
funded pension scheme is the displacement effettteofnandatory pension savings on other
voluntary private savings (Bekl 2000). If the displacement effect was fully ionk then
there would be no change in the level of privatanggs and the only modification would be
the change in the structure of the private savingsvement from voluntary private savings to
mandatory private savings into the pension fund$)wever, it is estimated that the
displacement effect does not fully occur (B&zd000).

Disadvantages of FUNDED system

The most often mentioned disadvantage of the fupegion system is the problem
with financing the transition costs (Bekd 2000). A transition from an unfunded to a funded
pension system changes the implicit debt into #ti@t debt. After transition to the funded
pension system current workers stop paying thentrdgmution to the PAYG system from
which the current pension benefits should be paid The pension benefits to retirees can not
be abolished, and thus the deficits in the PAYQesysoccur. Moreover, the governments
want at least partially compensate the generatiavodkers who has contributed for the most
of their working life into the PAYG system but wlawe not yet in pension ages. Several
details about costs of transition, possible waydeafreasing these costs, and means of paying
them are listed in chapter 3.B.2

Even though the funded pension systems are usumlypaged privately, the
government regulation plays still very significamle. The regulatory framework of the
privately-managed pension scheme includes the peesef supervision, control authorities,
legal basis, administrative rules of managemerd, rafes concerning insolvency (European
Commission, 2006). In all EU member states, spesifipervision agencies were created to

monitor the financial situation of the schemes &mdieal with the insolvency of the funds
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(European Commission, 2006). The information abpuvate pension schemes is very
important for better understanding of current aagsible future members. All countries agree
that regulation of the privately managed schemegéxled but must be in a balanced way, so
as not to be very costly. The regulation framewdiffers from country to country and we can
find two basic approaches (Vittas, 1998). The fose is called draconian approach. This
approach should be in power in countries that ddhave well-developed capital markets and
do not have long experience with the employmensijeenfunds (Vittas, 1998). The second
approach is called prudent system. This systemoi® meleased in comparison to draconian
system and it is supposed to be implemented intdesrthat are used to employment pension
funds and that have developed capital market (3/it898).

Often criticize feature of the funded pension systge high administrative costs that
increase the expenses for the pension contributibms fact is significant mainly for low-
income workers because their contributions makenwgbsolute value low part of the funds,
and thus high fixed administrative costs could aisage those workers to save in funds
(Bezdk, 2000). Therefore, in all countries, the policyais try to find out a way in which
the administrative costs could be decreased. Fample, in Denmark the low-income
workers, whose earnings are below certain limit, it pay some of the mandatory
contributions. In Mexico was introduced financiapport to encourage the savings in pension
funds (Bezdk, 2000). To avoid high marketing costs some caoesmtlimit the number of
transition from one fund to another.

Advantages of FUNDED system

According to the OLG model, the transition of trenpion systems from PAYG into
the funded pension system should support highemamni growth, higher level of
investment, and higher increase of the real waBezdtk, 2000). Moreover, the privatization
of the pension systems can contribute to removatlistortion on the labor market. The
positive impact of the transition to the funded gien system was in reality acknowledged by
Holzmann (1997) who has showed that the rise oetdmmomic growth in Chile in 1980s and
in the first half of the 1990s was caused by thegtization of the pension system.

Furthermore, the evolution and development of tkesmpn funds can have very
positive impact on the development of capital markais statement is based on the fact that
canceling of the PAYG system and the foundationhef funds will create new market for

financial investments. This was verified, for exdaenpy pension in Chile (Bezk, 2000).
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3.A.3. Comparison of PAYG and FUNDED system

After introducing main features (advantages anddlantages) of the PAYG and
funded pension system, we can continue by compaasthese two pension system from the
point of view concerning different kinds of thekssand the internal rate of return.

Internal rate of return

To compare the internal rate of return of an unach®AYG and a funded pension
scheme we can use the simple two period overlapgérmgration model (OLG) where we
assume labor supply to be completely inelastic @llabsser, 2004). This model is based on
the model of Samuelson (1958) and Aaron (1966).

We assume three generation and each generati@nftivéwvo period. The first period
the young people work, get wages (denotedvpgnd pay contributions (denoted Ioy that
are in the second period transformed to pensioeflis{denoted by) and paid back to old

people who do not work any more. So we assumeeihett time period t there exist young
generation born in period tN,') and one old generation born in period (t-NX). We

assume that everybody dies only at the end of éwersl period that can be depicted as
N, = N°{Equation 1.1}. Table 13 depicts the system of ¢hgenerations that is considered

in this model.
Table 14: The flow of generations in the simple OLGnodel
Period t-1 Period t Period t+1 Period t+2
Generation born Y o
in period t-1 Niy N,
Generation born \% o
in period t N, Niiy
Generation born NY N©
in period t+1 1+ +2

We assume that everybody wants to consume in lmthds of his life so we denote
the utility function of individual born in period as U, (c,c,). The utilities of other

generations are constructed in the same way. Tiligy dtinction is assumed to be well-
behaved (strictly monotone and quasi-concave ordiildy function).

The budget constraint for first period of individilbarn in period t can be expressed as

following: ¢’ +s =w, (1-,){Equation 1.2}. The left-hand side of this equatidenotes the

consumption of young individuat, and his savingss, at capital market in period t. The

59



right-hand side of this equation contains the nagevincomey, (1-7, )in period t (wage

decreased by the contribution rate).

The budget constraint for the second period ofviddial born in period t can be

expressed as followingc, =b,,, + (L+r,)s {Equation 1.3}. The left-hand side of this

equation contains the consumptiof), made by old individual in period t+1. The rightraa

side of this equation expresses the income in geantd that consists of the pension benefits

b, and the savings, made in period t that are enriched by the market eareturnr, form

capital market.

: : N/
Further we will assume that the population grovattdr is: Nt =1+n, the growth

o=
t

. W, T .
factor of wage is—* =1+, the growth factor of contribution is*t =1+ 8. The internal
W, T,

rate of return will be denoted asand todetermine it we have to explore the funded and
unfunded pension system separately based on aumnptisns.

a) the internal rate in the PAYG pension scheme

To find out how the internal rate of return is detmed in the PAYG scheme we have
to realize that within this scheme do not exist &myds and the contributions and benefits
must be balance in each period.

Let consider the intergenerational and intrager@ral balance in period t. The total

contributions in period t are up to the young gatien that hasN,’ individuals. Each
individual pays the contribution from his wager,. On the other hand, each old individual
gets the pension benefits, thus the total pensenefits at period t are equal t8°b,. The

intergenerational balance can be expres$etw,r, = Nb, {Equation 1.4}. From which we

Y
can get the pension benefit: =%Wtft = (L+n)w,r,{Equation 1.5}.
t

To consider the intragenerational balance we haegjtialize individual contributions
in period t increased by the internal rate of nretan the one side and the individual benefits
that will be paid in the period t+1 on the othedesi The intragenerational balance can be
caught asw, 7, 1+i,) = b, {Equation 1.6}. When we plug the Equation 1.5 iit6, we get:

1+i,, :h=ﬁh(1+/7) {Equation 1.7}.
w7, W
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Using the growth factor of wage and contribution eea further rewrite the Equation
1.7 as:

1+i,, = ?\:\t =(1+0) 1+ )(1+n) {Equation 1.8}

W
This equation shows that the internal rate of retgo up with increase of the
population, increase of the wage and also witheiase of the contribution rate. However, if
we think about long time the continuous increaséhefcontribution rate is not possible and
sustainable, so we can consider the contributiote réo be constant §=0)
(Uebelmesser, 2004). Assuming this the equation 1.&hanges to:

1+i,, = (+w)1+n)=1+n+w+ uw. Because the multiple of the growth rate of popoiea

and growth rate of wage is very small, it can bgleeed. Thus, the internal rate of return of
the funded pension scheme is approximately:
i=n+w {Equation 1.9}

The equation 1.9 is so called Aaron’s rule.

b) the internal rate in the funded pension scheme

As was mentioned earlier the funded pension schesnenot based on the
intergenerational solidarity, and thus the indiatoontributions to the system in period t will
bring the pension benefits increased by the mawdtet of return in period t+1. The balance

can be expressed:

NS wr, (1+ )= N,h,, {Equation 1.10}
The left side of this equation shows the total dbations of the young generation in period t
that were invested into funds, and thus they bitegreturns on the level of the market rate of
return. The right side of the equation presentgdted benefits in period t+1 for the same

generation that has contributed in period t. As sad in our assumptions nobody dies before

the end of the second period, therefdfe= N, . Plugging this into Equation 1.10, we get:

Y

N ,
b, = N‘t) wr, (1+r,,)=wr,(1+r,,) {Equation 1.11}

t+1

From this we can easily see that the internal oditeeturn of the funded pension
scheme is equal to the market rate of return. Hewtybe precise we can express this fact as

in previous case. The individual contributions ddobe equal to individual benefits:

w7, (1+i5,)=h,,. Plugging the Equation 1.11 into this we get:
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: 1+rt,,) :
14if ) =B S WRATEY) o, =i, =r _
( t+l) VVtTt Wz_t t+1 t+1 t+1 {Equatlon 112}

c) the comparison of the internal rate of return of the PAYG system and the
funded pension system

After specifying the internal rate of return of anfunded and funded pension system
we can determine which from these two systems igerafficient. We need to compare the
growth factor of wage plus the growth factor of plagpion (the internal rate of return of the
PAYG system) with the market rate of return (theinal rate of return of the funded pension
system). The growth factor of wage is very oftepragimated by the consumption growth. If
the internal rate of return of the PAYG systemighbr than the internal rate of return of the
funded pension system, then the PAYG system is @fi@ent. However, from the empirical
studies follows that once the economy stabilizes tthe market rate of return is typically
higher than the internal rate of return of the wmalied pension system (Uebelmesser, 2004).

Interesting forecast of the development of thermdkrate of return of PAYG and
funded pension systems over next 50 years for thecdiintries was made by Mc Morrow
and Roeger (2002). Their model approximates thegnial rate of return of the PAYG pension
system by the real wage bill (taxable base) amatpiects the average annual growth of wage
bill to be equal to 2% between 2000 and 2050. akierage growth of wage bill takes into
account the aging of population that will causeirmrease of capital per worker that will
consequently lead to higher labor productivity aadhigher real wages (Mc Morrow and
Roeger, 2002). To predict the development of tled meterest rate, that approximates the
internal rate of return of the funded pension saheis not so easy because the aging of the
population has an ambiguous on capital sensit{Wty Morrow and Roeger, 2002). However,
the model predicts that the effect of the poputatiging on the real interest rate should not be
very significant (the real interest rate is preelicto decline by only 0,25% between 200 and
2050) because the population aging is driven mgréhb extension of the life expectancy
than by decline of the fertility rate. The foreca$tthe internal rate of return of PAYG and
funded pension system, which follows from the mdeMc Morrow and Roeger (2002), are
depicted in figure 14. It is clear that even thouga internal rate of return of the funded
pension system is predicted to slightly decreaseilli be still about 3%to 3,5% higher than

the internal rate of return of the PAYG pensiontays
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Figure 14: The forecast of the internal rate of retirn of PAYG and funded pension system, EU countries
model by Mc Morrow and Roeger (2002)
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Possible risks

Bdorsch—Supan (1997) distinguishes five differergety of risks that are connected
with the financing mechanism of PAYG and funded gi@m system. As was mentioned
earlier, both systems are connected withdiamographic riskmainly with population aging).
The financial sustainability of most PAYG systerssthreatened by population aging. The
funded pension system is also vulnerable. Decr@agbe workforce will cause relative
increase in capital (in relation to number of waogjeand this can yield to decrease of the rate
of return to capital (Bez#, 2000). However, generally it is considered tha PAYG
systems are more vulnerable to demographic risks fimded systems.

The political risk means the possibility of change in the pensiorefisndue to the
political decision (Beztk, 2000). The pension benefits provided by either PAYG or the
funded pension system can be influenced by pdlipoaver. The danger related to funded
pension system stems from the possibility of migasaf the financial resources to other
purposes than to pension benefits. The politicd m the PAYG pension system lies in the
legislative change in rules for retirement age emgion benefits. If the funds are under strict
regulatory framework, then the danger of politicgak decreases. From this point of view, the
PAYG pension system is more threatened by politisél

The funded pension system is fully exposed to wariosks connected witbapital
markets Among these risks belong, for example, the riskuztuation of the rates of return,

the risk of high transaction costs or the risk amnivith the inflation of funds that are
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nominally expressed. At this point we have to adhat the inflation also has negative impact

on the PAYG liabilities. Another risk, that canlugnce the funded pension system, is related
to the possible movement of the exchange rates winerassets from funds are invested

internationally. Nevertheless, the internationaleistments work positively because they can
spread the capital risks. The risk connected wighdapital market is important for analysis of

relative rates of return (the absolute rate ofrreftom funds reduced in appropriate way by

the capital risks).

The funded pension system can be connected wittalnh@izard. In this case, the
moral hazardoccurs as market failure of pension annuities. ihkarance companies provide
annuities based on the estimation of the averdgeipectancy because they can not predict
specific life expectancy for each person. Howeseme of the individuals can influence their
mortality rates by their life style. So people wdat healthy or make enough sport activities
can likely live longer. This can bring the probldar insurance companies which can not
disclose the specific characteristics of anyoneah happen that the savings from pension
funds (in the form of annuities) are exhausted ilgefleath of the retiree which means lost for
the insurance company. Contradictory, individualhwwer than average life expectancy do
not want to participate on saving for future pensaonuities that are based on the average life
expectancy because this would mean lower ratetofiréor them (Bezék, 2000).

As can be seen, both system of financing of pensiy@tem are subject to different
kinds of risks that are not completely correlatBeéZdk, 2000). This fact yields to a belief
that the ideal pension system should be multi4pdtansisting from the public PAYG pension
pillar as well as from the private funded pensidlap(see chapter 3.B.

3.B. The possibilities of the pension reforms

After presenting the reasons for needs of the pansform in the European Union
countries and presenting the main features of gctpossibilities of the pension system, we
can go further and introduce the main possibilihesv the current pension systems can be
reformed. We can find lots of taxonomy of the pensieforms but for our purpose, best
serves the taxonomy by Disney (1999b). This taxgndistinguishes the pension reforms to
four categories according to the fact if they presein unfunded base or if the emphasize the
transition to the funded private component (DisnE999b). This section will present the
main characteristics of these four categories efflnsion reforms, another suggestion for

reforms, and it will try to answer the questiomif optimal pension reform exists.
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3.B.1Parametric reforms

The name of this reform suggests that the key pafithis reform lies on the change
of parameters of the unfunded pension system. Taermstand the characteristics of the
parametric pension reform it is useful to defineewhthe PAYG pension system is in
equilibrium (Petrides and Dangerfield, 2003):

cwL= pB {Equation 2.1}
where: c is the contribution rate
w is the average wage per worker
L is the number of workers
p is the average pension per pensioner
B is the number of pensioner

The equation 2.1 does not bring any surprise.skt $ays that the pension system is in
the equilibrium when the inflows to the system (tb&l contribution of a whole working
population) equals to total outflows from the systéhe total pension benefits paid to all
pensioners). This equation can be transformed to:

c= Brp {Equation 2.2}
Lw

Thus the contribution rate of the unfunded pensigstem equals to multiplication of
the inverse support ratieE’() and the average replacement rage)(This equation shows that
w

the contribution rate can be written as a functbfew parameters. It follows that if we want
to decrease the contribution rate we have sevesdilpilities:

a) Reduce the number of pensioners (B) — In the lgdhpopulation aging, it is
not easy to hold the number of pensioners on tigestevel or even decrease
it. However, there exists several ways how thislatdae executed. The first
option that comes along is the raise of the officeirement age. This option
should insure that the pension benefits would bé paly to people who are
too old to work. However, as was mentioned in chiapo the increase of the
retirement age can discriminate lower-income warkeino have usually lower
life expectancy than the average life expectancMisreover, the increase of
the eligibility age for pensions is not politicaltgvorable. The other options
include an increase of years of the active worklifggor providing the means
testing to change the threshold for the pensiapllity (Schwarz, 2006).
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b) Increase the number of workers (L) — Different pies that would close the
channels to early retirement or disability benefas be put in power with aim

to increase the number of workers in the population
c) Decrease the replacement ra&%)(— To decrease the replacement rate means
w

either reducing the generosity of the pension sys{elecrease pension
benefits) or raising the wage bill from which thentributions are taken away.
The generosity of the pension system can by lowdoedexample, by seldom

indexation of the pension benefits to the priceaghoinstead of the indexation
to the wage growth (Schwarz, 2006). To index thesfmas to wage growth is

not available for most of the countries becauseonld be very costly for the

public finance. Another way of decreasing the gesity of pension system is
cutting the official minimum pension (Schwarz, 2D06his option is because
the older people do not have such a high expers@eaple in working age

because the retirees usually do not have to pastak do not have so many
family members to support (Schwarz, 2006). On ttleerohand, the public

pension system should not let the pensioners ipokerty.

To sum it up, the parametric pension reform is Basethe increase of the retirement
age or on the reduction of the generosity of théumshed pension system or on the
combination of both. The forecast from Mc MorrondaRoeger (2002) tries to predict how
the change in generosity, the increase of theeraBnt age or reforms of the labor market
impacts the economic growth, the budgetary sudtdityaand the distributional fairness in
the EU 15 countries between years 2000 and 205@¢ekder, before presenting their findings
attached to parametric pension reform it is necgsaintroduce the assumptions of their
model together with the outcomes of the model lier haseline scenario. The baseline model
shows the impact of aging on the economic growthggetary sustainability and the
distributional fairness between working populatand retirees. The model uses the Eurostat
projection from 2000 that was prepared for the Booic Policy Committee (EPC). It
assumes the participation rate of labor force &y sintil 2050 on the level from 2000, the
retirement age to move around 60 years, and theepéicement ratio to be constant over
whole period on the level of 74%. Using these aggions the model brings the following
outcomes of the population aging for the EU 15 (garad to situation when no aging is
common in the EU 15):

» The level of GDP per capita should decrease al@ft until 2050.
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* The public pension expenditure as share of GDPsamposed to increase
about 7 percentage points (from 10,5% to 17,6%)

» The contribution rate as a share of wage has te#@se about 9 percentage
points (from 16,1% to 26,9%) to meet the pensidigabons.

* The aging of population should have the same impacthe change of the
consumption of working population and pensiondne (ftonsumption decrease
by 19,6 and by 19,5 respectively.)

After presenting the impacts of the population ggion the economic growth,
budgetary sustainability and the income fairnessatthors try to predict similar outcomes
but with the assumption that some kind of parameteform is present. The successful
parametric reform should get back the PAYG systato the equilibrium that means the
contributions rate, the implicit debt and the palpension expenditure should keep stable
over the watched period (2000-2050) (Mc Morrow &wkger, 2002). How different kinds of
parametric reforms change the evolution of trackemhomic variables is depicted in table 15.

Table 15: The impact of the parametric reforms on e economic growth, budgetary sustainability and
income fairness, Mc Morrow and Roeger (2002)

Public pension

Social security

Consumption of

Consumption of

Change of GDP per capita| expenditure contribution | the working age P
parameters (as % of GDP) | (as % of wages) population P
all variables show the difference from the baselinforecast in 2050
Partial shift
from wage to -2,7 -4.2 -7.4
price indexation
Increase in the
retirement age ) )
(from 60 to 65 4.2 6.4
years)
Combination of
parametric -7,0 -10,7
reforms*

Source: Mc Morrow and Roeger (2002)

We can see that the partial shift from the wagéhtoprice indexation would mean
slight decrease in the public pension expenditur@ i the social security contributions
compared to the baseline scenario. On the othat, lhrs kind of reform would deteriorate
the level of the consumption of pensioners, and thseems to be little bit income unfair.

The second type of the parametric pension reforesegnted in the paper stems from
increasing the retirement age from 60 years toe&gsy This reform would mean significant

* The combination of parametric reform means ina@edghe effective retirement age from 60 year83qyears,
decrease in the generosity of the pension systeliir{fnet replacement rate to 58%) together watiok market
reforms that yields to increase of the labor fopmeticipation rate by 4% and decrease of the siraktt
unemployment rate by 2% (Mc Morrow and Roeger, 2002
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improvement for the economic growth as well as fbe budgetary sustainability.
Nevertheless, it does not stabilize the passivétlyor which expresses the proportion of
number of years in work and the number of yeargiinement, because the life expectancy is
predicted to increase much more (Mc Morrow and Roez002).

The combination of different parametric reform @bbling the PAYG system back to
equilibrium. It ensures the social security conitibn rate to stay on the level from 2000, and
thus it offset the negative impacts of populatigmg. From the view of the income fairness,
this reform would mean greater improvement in tlmmsamption of the working age
population than improvement in the consumption ehgioners (Mc Morrow and Roeger,
2002).

The main arguments against the parametric reformbased on the political inability
or unwillingness to impose the unfavorable unpopuydeovisions as an increase of the
retirement age or decrease in generosity of theipersystem. Moreover, the increase of the
retirement age does not alone ensure higher ladroe fparticipation rate since the labor
market contains the other places to escape fronveastork as disability benefits or

unemployment benefits.

3.B.2. Systemic reform —transition to full funded system

A shift from an unfunded pension system to a funsiggtem is another possibility of
the pension reform that is called the systemic ipensform. The transition to the funded
pension system certainly includes some type opthate component, and therefore it can be
called as privatization (Disney, 1999b). This reforstrategy is sometimes called as
market-based reform because it typically involvee tmovement to the market-driven
investments (Holzman and Hinz, 2005). The systewflarm usually includes the conversion
of defined benefit arrangements to defined contigouarrangements (Holzman and Hinz,
2005). The unfunded component of the pension sysewtally abolished or it is decreased
to the level that is just able to alleviate poveiitgols alleviating poverty, under this pension
reform, can be in form of a social assistance,r@mim pension, or a minimum rate of return
guarantees in the new funded system (Holzman ang, 2D05).

The full privatization of the pension system todige firstly in Chile in 1980 from
where it spread to other Latin American countrieBalivia, ElI Salvador, Mexico, and Peru
in 1990s (Holzman and Hinz, 2005). The inspiraticom this kind of pension reform took
over Australia, Hon Kong, and the United Kingdomsfizy, 1999b).
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The attractions of the systemic pension reform vmeoee or less presented in chapter
3.A.2 that devoted to the main characteristicseofunded pension system. To sum it up, the
advantages of the full funded system are an inlieateon of the costs connected to the early
retirement, transparency (the explicit connectibthe pension benefits to the contributions
and the capital market performance), a rise ofrabcentives (erasing of the labor supply
distortions that are related with the income taxeginded pension scheme), an increase of
the national savings, and a positive impact ordéwelopment of the capital market (Békd
2000; Disney, 1999b; Holzman and Hinz, 2005). Magegpas was shown in chapter 3.A.3
the market rate of return exceeds the long-termewgagwth that is the internal rate of return
of the unfunded pension system.

After listing attractions of the pension reform édson the transformation of the
PAYG system to funded pension system, the drawbatkbis reform must follow. The
funded pension system explicitly abolishes thesteithution within generations even though
the low-income workers do not have to be able t@ smough for their retirement. However,
this problem is usually solved by establishing shaéety net for retirees most exposed to the
poverty risk as was mentioned in the beginninghed thapter. Further disadvantages of this
reform were presented in chapter 3.A.2 that pomt$ a need of complex regulatory
framework connected with funds, high administratvests, presence of the investment risks,
and the problem of transition to the funded pensisiem.

Transition to funded pension system

From above mentioned disadvantages, the major gmobif this pension reform that
must be overcome to enjoy all crucial benefits emted with funded system is a transition
problem that is based on the transformation ofiti@icit debt of the PAYG system to the
explicit debt. The shift from the unfunded pensgystem to fully funded pension system
induces the transition double burden (World BanBQIb). The transition burden got the
attribute double because the current worker wowlg fwvice — the contributions into their
funds and the contributions for current retiree®wlet the pension benefits from the PAYG
system. The size of the double transition burdettesicted in Figure 15 as shaded triangle.
The size of the double transition burden matchesaisumptions that the contributions to the
PAYG system will increase by 10% of GDP until 2Qt0e to the aging of population), the
residual costs of the PAYG declines slowly, andadbstributions paid to the funded pension
scheme are constant at 10% of GDP. The total coderuthe transition consists of the

residual costs of the PAYG system and the coniobub funds.
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Figure 15: Pension costs, the scheme of the douldansition burden
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As was mentioned in chapter 3.A.1 the implicit debthe EU countries is very large
(according to the estimation by Mc Morrow and Rae@d02) it reached 180% of GDP in
2000), and therefore ways how to decrease theitimn®urden are important to discover.
We can find several methods that can be used ier doddecrease the implicit debt, there are
listed several of them:

» Speed of transition

Speed of transition from an unfunded to a fundedisp® system can very
significantly affect the cost of transition. Speadtransition can be taken into account from
two aspects (World Bank, 2001b).

The first aspect includes the rate of coverageew funded pension scheme. From
this point of view, the most radical option of tin@nsition is to transform all PAYG liabilities
including the commitments of existing pensionets the funds. This would mean creation of
huge explicit debt at once. On the other handmiemal option would mean that only new
labor force can join new funded pension system.cAlrent workers and pensioners would
stay in the old PAYG system and the systemic refenals by death of the last person eligible
for PAYG pensions. In reality, most often the refostands between these two extreme
options. The government determines the cut-offfag@ which the younger individuals join
new funded pension system whereas the older ingisd stay in the PAYG system
(Holzmann, 1998).

The second aspect of speed of transition is the lmangradual increase of
contributions. Initially the rate of contributioms very small and then the rate increases. The

advantage of this approach is a spread of the cbstansition into longer periods because it
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allows larger revenue flow to meet existing PAY@biiities (World Bank, 2001b). On the
other side, phasing contributions in has severaladliantages. For instance, small
contributions together with administrative cost smuhat only small part of contributions
finally gets to the individual accounts or the gowaent can change its promises on
increasing the contributions that would reducedbmponent of the funded pension (World
Bank, 2001b).
» Size of the funded pension scheme relative to theew unfunded pension
scheme

As was mentioned, even though the pension refoohudies the full transformation to
the funded pension scheme, the social safety ngtefiosioners in crucial needs should not be
totally erased. The cost of transition can be de®eby prevailing broader first pillar of
pension system that will provide defined benefitneas related pensions to all retirees
(World Bank, 2001b). However, the size of the trams burden does not diminish absolutely
but the implicit debt from the PAYG system will gnhove for further generations.

» Parametric reform before the transition

The changes of parameters as increase of themetiteage or decrease in generosity
of pension system can substantially bring downtithesition burden. Mc Morrow and Roeger
(2002) presented the impact of the parametric nefon the implicit debt, among others.
Their results were presented in chapter 3.A.1 & thesis. Similar impact as parametric
reforms has a change in the real interest ratelini@em the real interest rate increases the
total PAYG liabilities because it decreases therimdl rate of return of the funded system.

» Allowing a government to share in any extra returnsearned by the funded
scheme

This reduction in the transition burden can occuily of the market rate of return is
higher than wage growth. The government can usextra returns from the funded system in
two ways: government can reduce accrued righthenald PAYG for persons joined the
funded system or government can use some contittirom funded system to pay for
existing PAYG promises (Holzmann, 1998).

Even though the transition burden can be lowetezhn not be totally reset. Therefore
the government must implement some kind of polayay for the transition. Basically, we
can find two main ways how to meet the explicit tddbrived from the implicit debt: the
budgetary financing or debt financing (Holzmann98P The budgetary financing of the
transition burden is put in power either by inceead taxation or by cutting the public

spending. This can induce distortions in economyr{@/Bank, 2001b). As another way of
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financing the implicit debt, the government caruesgovernments’ bonds or the government
can balance the PAYG liabilities with other goveemts’ assets (for example, government
can use the revenues from privatization) (Holzmak898). Using debt financing reduces
debt for current workers and it helps to keep twee$ stable so it does not evoke any
distortion in economy. Moreover, the debt is brduigiward to the future generation which

gains from the transition so this method of paythg debt seems to fair (World Bank,

2001b). On the other hand, issuing governmentsdbaran have negative impact on the
financial markets because it gives rise to higheerest rates that reflects a risk from
increased public debt. In addition to this, it ¢textd back a development of financial markets

and improvements in capital allocation.

After presenting main features of the systematiorne that counts on establishment
of full funded pension system, there must be lpéice for prediction how this kind of reform
would influence the GDP growth and the developn@ntonsumption. The model by Mc
Morrow and Roeger (2002), which was described iaptér 3.B.1, also has focused on the
possibility of shift to full funded pension systemEU 15. It assumes that the funded system
is set up as defined benefit system guaranteem@dime net replacement rate to pensioners
as was before the reform (74%). The PAYG systeasssimed to be abolished in 200 and the
transition burden is fully taken into account. Dwethe enormous size of the burden, the
model assumes the minimal option of the transisipeed (the transition burden dies out with
the death of last worker who was under the PAYGesys The contribution rates would be
about 12% (as percentage form wage) higher tharerutite PAYG system. Despite of
significant transition costs, the transition to ded system will encourage inconsiderable
GDP growth per capita about 5,1 percentage poigtseh than in the baseline scenario. Also
the consumption of the working age population isuased to increase by 3,9 percentage
points and the consumption of pensioners aboutp&/8entage points compared to basic

scenario.

3.B.3. Transition to partial funded system

The partial transition to the funded pension sysieimased on the preservation of the
PAYG system to some instance as well as introduttiegfunded pillar to certain level (for
example, only certain people can choose to con&imio the funded pension scheme). We
can find two basic types of partial privatizatidbigney, 1999b). Firstlythe cohort-based

option means thabnly new cohorts entering to labor market mustgam) join the funded
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pension system. Secondlihe choice based approachwas put in power in the United
Kingdom to allow workers make a choice betweenistain the unfunded component of the
pension program and starting to contribute to grsgnal pension accounts (Disney, 1999b).

The main advantage of this pension reform lieshi gpread of the transition costs
into longer period. Moreover, keeping the funded #re unfunded component of the pension
system insures that the overall risk connected Wighpension system is lower because the
specific kinds of risk related to funded and unfeehgbension system are not correlated with
each other (Bezd, 2000).

A problem connected with this type of reform stefran large within-generation
variations in funded returns due to difference mansaction costs or difference in
contributions to the unfunded scheme (Disney, 199Bbr example, if the transition to the
funded pension scheme is voluntary then it can éapipat only rich people enter this scheme
and poor people stay in unfunded pension schemis. &doke standard adverse selection
problem and it also perish the possibility of igtemerational redistribution (Disney, 1999b).

Paper by Mc Morrow and Roeger (2002) presented ebago tries to predict
consequences of the partial shift to the fundetegysn EU 15. They consider the partial shift
in the range of 25% to the funded pension systeyather with a significant reform of PAYG
system that ensures the stabilization of transittamden through labor market reform
combined with decrease in generosity of PAYG systéhe results show that this kind of
reform offsets the negative impact of aging on@i&P per capita growth, it also has positive
effect on contribution rates (decrease of contiimg to the public PAYG system by 3,1% of
wage until 2050 compared to 2000 level and contidios to the funded private system are
predicted to be around 3% of wage in 2050), anciteases the consumption of workers as

well as of pensioners.

3.B.4. Notional Defined-Contribution pension system

Notional defined contribution plans knowing also ragtional accounts keep the
unfunded pension system as major financing strategly create strict link between
contributions and benefits for each generationr{Bys 1999a). This pension system mimics a
funded system in sense that it creates so-calleibna accounts where individuals
accumulate their contributions. A value of pensi@pends on the size of contributions and
on the rate of return of the notional accounts ithatetermined by special formula that takes
into accounts the current and prospective demograpid productivity changes. The rate of

return of notional accounts does not depend onsinvent returns in financial markets but it
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iIs set by government and it is linked to the re@wgh of wage bill (the growth of real
contribution base) (Disney, 1999a). In this setise notional rate of return is another form of
Aaron-Samuelson condition (Disney, 1999b). The ant®are called “notional” because they
constitute a series of individual claims on thaifatpublic budget (World Bank, 2001a).

The first proponent of similar reform as notionalcaunts was Buchanan who
suggested reforming the social security systerhenUiSA in a way of compulsory purchases
of social security bonds that will be revalued egehr by rate of return depending on the
growth of GNP (Disney, 1999a). Other roots of tlitional accounts can be find out in the
reform of social security system in France in 1ggénsion depends on accumulation of
personal points) or in the United Kingdom in 198&{vidual retirement savings accounts)
(Disney, 1999a). Reforms based on foundation ofonat accounts were implemented in
Sweden (introduced in 1994 but implemented in 19B&(via (1995/1996), Poland (proposed
in 1995 but implemented in 1999), and Italy (19@3sney, 1999a).

Advocators of the notional defined contribution teys emphasize very often an
“actuarial fairness of the system. The actuarial fairness meanslitfeaannuity should equal
to the ratio of the lifetime contribution to thewaining life expectancy (Simonovits, 2004).
The notional accounts are said to be fair becauséenefits of two individuals who entered
the system in different times are proportionalite time and amount they have paid (Disney,
1999a). To understand how the notional accountesyss fair in contrast with traditional
defined benefit system it is favorable to compasadiit formula of both systems (see Table
16).

Table 16: Benefit formula of notional account and dfined benefit system

Notional accounts Traditional defined benfit
R I R I
b:ngl—Rc b=> aw-£
t=0

t t=0 It

Benefit formula

Notations b = pension value
w; = the wage rate at time t
| = the appropriate revaluation index (as wagg bill
¢ = the contribution rate
R = age of retirement

g =the pre-set conversion factor (G-value)| by= accrual rate of defined benefit
which the notional accumulation is converfethfunded pension system
into the pensions

Source: Disney, 1999a
As can be seen pension benefits in the notionabuats are defined as a sum of

earnings revalued by notional rate of return (intlet ensures that the marginal return on
contributions in terms of increased pension is liavd to timing) multiplied by the

contribution rate. This sum is multiplied by soledl g-value that serves as a conversion
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factor of contribution at time of retirement. A ledih formula for a defined benefit PAYG
system is defined as sum of earnings revalued tgxirfindex takes into account changes in
the cost of living) multiplied by an accrual fac(®orld Bank, 2001a).

It can be noticed that the benefit formulas eqealizhe indexes for revaluation are
same and if the accrual rate is equal to the nmigiéifoon of g-value and the contribution rate.
However, several differences between these formoéas be found. Firstly, earnings in
notional benefit formula are counted on the lifegitrasis. In contrast, defined benefit system
usually do not use the lifetime average earningsl&ermining the pension benefits but only
earnings from several years (for example earnirgs fast ten years of work) (World Bank,
2001a). This can discourage the intentions of alaktiork or it can open the space for
misreporting of the final earnings. Secondly, tleeraal rates in defined benefit systems
usually do not equally weight contributions fromffelient years in contrast to notional
accounts where the contributions are indifferentesrs.

The notional accounts are rexttuarially neutralbecause they are not fully separated
form redistribution (World Bank, 2001a). Firstlynder the condition that the annuity rates do
not take into accounts factors affecting longevy#y sex or occupation) the notional accounts
redistribute from people who live shorter to peoglao live longer. Secondly, the notional
defined contribution systems usually give creditsoafor years of inactivity (for
unemployment or maternity life).

Another important aspect of the pension systenm istergenerational fairnesthat is
defined by many means depending on point of view.dxample, according to the utilitarian
perspective the intergenerational fairness meaatstie marginal utilities of consumption are
equal across generations (Disney, 1999a). Anotkemple, the Aaron-Samuelson condition
says that the rate of return on an unfunded persyetem should be the sum of labor force
growth and productivity growth (Disney, 1999b). R#dbution between generations inside
the notional accounts depends on g-value, noti@talof return and the indexation method of
pension. All of these variables can be influencad ahanged by political authorities. So
similarly to the defined benefit PAYG system thdiowal accounts are subjected to political
risks and do not ensure intergenerational fairness.

As was mentioned previously one of the main moivaof the pension reform in the
light of population aging should biscal sustainability Palmer (2000) stressed that the
notional accounts assist the fiscal sustainabilitylong run regardless of demographic
changes and economics shocks because the comtrnilvate is held fixed. On the other hand,

we can find also opinions arguing that the notiodefined contribution system does not
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automatically ensure fiscal sustainability of trengion system (Simonovits, 2004 or Disney,
1999a). One of the main arguments, which contribatthe conviction that notional accounts
enhance the fiscal sustainability, is the equipnoétihe notional accounts with two automatic
stabilizers. First of them is installed in g-valbat can adjust increase in longevity but is not
able to handle decrease in fertility. Unfortunatélyhe negative demographic development is
long run then the notional accounts cannot abdqiisney, 1999a). The second stabilizer is
the choice of notional rate of return, which canabgrowth of wage bill, growth of earnings
or growth in GDP (World Bank, 2001a). However, hetvolatility of wage bill growth is
large then there arises a need of construction donteof fund that keeps the contribution
rate stable (Disney, 1999a). Nevertheless, eshabjsthe fund means incomplete link of
annuity and revaluation to the real wage bill gtowt

The notional accounts are said to toensparent(Disney, 1999a). In contrary to
defined benefit system, the notional accounts dopnomise overgenerous benefits but link
the benefits to contributions in clear way. As waantioned previously, the contributions to
the notional accounts are perceived by workersaasgs rather than taxes so they do not
discourage to work. Nevertheless, the notional aetsoare as unfunded defined contribution
system subjected to decisions of politicians soctleglibility of the notional accounts can be
diminished.

To sum it up, the notional accounts (if properlyplemented) can bring favorable
results in pension system from several points @wvi As was mentioned, significant
parametric reforms of unfunded pension system aseally politically unfeasible.
Nevertheless, well-introduced and explained notiomecount system can be easier to
implement. Also by linking benefits to contributmnthe notional accounts can destroy
disincentives to work. However, from above analysislear that the fiscal sustainability can
not be maintained just by introducing notional acds. Moreover, the political risks are not
driven out from this system. Furthermore, empiricaimparisons of notional rate of return
and rate of return of funded pension system seereton favor to funds (World Bank,

2001a). This is supported by dynamic efficienceodnomy.

3.B.5. Other reform proposals

As was presented in the beginning of this sectwe, can find many various
taxonomies of pension reforms. To have completervoe of the pension reform

possibilities | would like to add several otheromeh strategies that seem to be important.
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Holzmann and Hinz (2003nention goublic prefunding of defined benefit or defined
contribution system as reform strategy that waslempnted to sum extend in several
developed economies (as Canada, Ireland, New Zadaual the United States) and in some
former British colonies in Africa and Asia. The mdeature of prefunding is its centralization
in one government-administrated fund. The cent#ibn of funding in one public fund rather
than allowing several privately managed funds l&iadvantage of decrease in administrative
costs and improvement in risk pooling (Holzmann &z, 2005). In addition, this kind of
reform should decrease explicit debt. A key probleitin the prefunding is to which extend
the political bodies can intervene and decide abdminvestment from the fund. An opinion,
that access to the fund should be denied to govamntjraeems to be rational.

Schwarz (2006) points owtdministrative reforms that should focus on unifying
multiple systems within a country, improving benedervice, improving record keeping,
aggregating contribution collection with tax cotiea, and strengthening rules for eligibility
for disability benefits. All of these tools are pgged to improve fiscal situation of countries
as well as decrease uncertainty for all income ggotrhis kind of reform would not be
sufficient alone but it should accompanied sometarokind of reform mentioned in above

taxonomy.

3.B.6. An “ideal” pension reform?

From analysis of several pension reform possieditis clear that all of the reforms
have their advantages and drawbacks. It is implestibmake some kind of chart of pension
reforms according to their characteristics. A cbodf the reform strategies depends on each
country’s original pension system (relation of matady and voluntary pension component,
social security scheme together with family suppanid coverage of the pension benefits in
relation to poverty among retirees), reform needscountry, and on the specific
characteristics of country (macroeconomic situataemographic development, institutional
background, and financial market development) (kha@lzan and Hinz, 2005). Even though we
can not say which pension reform is generally bt bne, we can list goals which should be
reached by decent pension system after reform.

The World Bank suggested very useful criteria ohgien systems that should be
reached (Holzmann, 2004). These criteria are twalki primary and secondary goals. The
primary goals of pension system are affordabil#giequacy, sustainability, and robustness.
These goals should be reached together with imple&ten of the optimal welfare-

improving scheme appropriate fro each country. ddequacyof the pension scheme ensures
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sufficient benefits for all members in populatiomhwpurpose to prevent pensioners from
poverty and to smooth the consumption during whtde The affordability of pension system
means that the pensions are in capacity of indalids well as whole society without having
harsh fiscal consequences. Thastainability of pension system guarantees that pension
benefits will be paid according to promises fordqreriod under realistic assumptions. The
robust pension system ensures that the pension systerovemoome various economic and
demographic shocks. Another feasible feature is ebeitability of pension system that
provides the income redistribution from lifetimelrito lifetime poor in consistency with the
social preferences.

Secondary criteria evaluate the contributions ofispen system to the economic
growth and stability. These criteria concerns impraents in labor market efficiency,
changes in level of savings, and development @nional markets. These criteria takes into
account future prospects of economic developmedtasa important for fulfilling promises
of specific pension system.

Concluding that there is no ideal universal pensiform suitable for all countries,
the World Bank advocates reform that leads to npuilliar pension system (Holzmann and
Hinz, 2005). The multi-pillar system should be fl#g enough to accommodate the specifics
of each country. Moreover, implementing several gonents of pension system should
ensure more security against demographic, poljtasad economic risk. Furthermore, various
pillars of pension system cover various target gson the population.

The World Bank suggests the combination of follayvfive basic pillars (Holzmann
and Hinz, 2005):

e The *“zero pillar’ should be noncontributory pillatt should substitute social
pensions or a general social assistance to enbkareninimum protection to all
elderly. The main task of the zero pillar is a pobion against poverty or liquidity
constraints (Holzmann and Hinz, 2005).

* The “first pillar” should be contributory one. Thevel of contributions should be
linked to previous earnings, and thus it shouldlas® some part of the pre-
retirement income. This pillar is usually financed the PAYG basis, and thus it
prevent from the risk at capital market, life exja@cy uncertainties or individuals
myopia. However, it is not cleaned up from the dgraphic and political risk
(Holzmann and Hinz, 2005).

» The “second pillar” should stand for the mandatodividual savings account that

relates benefits with contributions and capitaumes. This pillar is favorable for
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private savings, financial market development, auppression of individual
myopia and political risks. Unfortunately, thislail is subject to risks related to
financial markets (as market volatility or high risaction costs) (Holzmann and
Hinz, 2005).

* In contrast to all previous pillars, the “thirdlpif” should be voluntary and flexible.
It can take various forms (defined benefit or defincontribution, individual or
occupational savings). The flexibility of this sgst brings the greatest advantage
and disadvantage at once. It is advantageous bedaosmpensate the rigidity of
other pillars. On the other hand, disadvantagem dtem high financial risks
(Holzmann and Hinz, 2005).

* The last pillar is the non-financial pillar thatlodes family support or other formal
social programs.

If we take the concept of multi-pillar system mdoesely, we can find it in most of
the countries because most countries have someokisdcial assistance for people in needs
as well as some kind of individual or occupatiosaving scheme for part of population. As
was mentioned the multi-pillar systems differ irtdis on the main groups in society as well
as in type of funding and use of mandating. The l[&Bank also suggests that a reform of
pension system in developed countries depends lmrited pension system rather than on
capacity issues (Holzmann and Hinz, 2005). In otherds, even if the capacity issues for
reform are sufficient, the political bodies can idecnot to move to funded (partial or full)
pension component if the implicit debt from prevdquension system is too high. This can be
called as path dependency of pension reform.

With a view on the European Union countries, we foash many variants or proposals
of optimal pension reform. For example, study by Marrow and Roeger (2002) define the
optimal pension reform for EU 15 as two-stage patie first stage includes stabilization of
the PAYG system (reducing generosity of the sysiaoteasing the retirement age, imposing
labor market reforms enhancing better incentivesvtrk) together with partial shift to
funding. The second stage means progressive 10084csfunded system that includes both
private and public pillars. The public pillar shdukeplace the old PAYG system and should
be compulsory and defined benefit. The privateapibhould be voluntary and defined
contribution. According to the paper, this kind p#nsion reform should maximize growth

rates and should ensure financial sustainability.
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Chapter 4. Pension reforms in the EU countries

After presenting theoretical possibilities of pemsireforms, we can move to the
practical implementation of these reforms in patac European Union countries. Firstly, |
present the approach of the European Union towdmeension reforms. Then the analysis
of pension systems and reforms follows that brittgs comparative typology of pension

systems and relates pension reforms to differgpasyf pension structures.

4.A. European Union approach towards the pension reform

The European Union was established mainly to dgvetmnomic cooperation among
the European countries, but after several decadeperation was extended also to the sphere
of social policy. The main issues in this sphereentbe rights for employees, the problem of
unemployment, averting poverty, social inclusiornthe disabled, and an adequate standard of
living for the poor and elderly. In 1989, was apj@o the European Charter of Social Rights
of Employees, which provided several basic priregpl/Among them are the guarantees of a
minimum standard of living for older persons (Fiakad Pitrova, 2003). This was the first
document that stated the common principle for $gmbcy. To accept common legislation in
the sphere of social policy was always complicdiedause each member state has its own
idea and practice in this field. Thus, the prinegotoncerning social policy are mainly in the
form of the EU recommendations and not in the fafntommon European legislation that
must be followed without compromises. In spite bistfact, the EU can still play an
important role in coordination of the social system

The European Union as an economic community higtdigthe economic
development of its member states and makes aliteffo keep the economic growth at the
highest possible rate. Clearly, high public spegdim social security can jeopardize the
necessary finance for investment. The European rUtaes into account the population
aging and the danger of high public debts, and thulopts necessary tools to help its
member states in their efforts of reforming thegiem systems in the best possible way. The
European Union does not consider one pattern dfipemeform to be the best for all member
states because it realizes the historical, poljte@onomic, and cultural differences across the
countries (European Commission, 2006). HoweverBberecognizes specific objectives of
the pension systems that should be introduced dpdnsion reform in all EU member states.
Among these objectives are universal access, adggadaptability, and financial viability.

The Stockholm European Council outlined a threergeal strategy that fights against
the budgetary implication of aging (European Consiois, 2006).It says that the EU
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countries should reduce public debt at a fastee jgaropean Commission, 2006). Further,
the EU countries should accept appropriate refofrfalmor markets that increase the labor
force participation of men and women (European C@sion, 2006). Finally, the pension
reforms should ensure the sustainable public fieamd intergenerational balance (European
Commission, 2006).

The Laeken European Council in 2001 concluded that member states should
enhance cooperation on the issues related to th&qrereforms and formally endorsed the
common objectives of pension systems mentionedaluropean Commission, 2006). At
this time, the European Council adopted the saeddlbpen method of coordination”. This
method ordered all member states to share the ialagtatus, reform approach, and the
progress of reform with each other (Holzmann, Ominsand Rutkowski, 2003). This
approach has many advantages not only in exchandéas about the reform approach but
also in evoking pressure on countries that lageform attempts. Each member state is
obliged to write and publish a National Strategyp®&¢ about the existing pension system and
national pension reform. After that, the Europeasm@ission and Council published the
Joint Report on sustainable and adequate pensiassdbon different National Strategy
Reports (European Commission, 2006). The Joint Reigocomprehensive and pursues
different national approaches to increase knowlestgrut this topic. On the other hand, the
Joint Report does not place enforcement.

The first National Strategy Reports were published002, and the first Joint Report
on adequate and sustainable pensions was introdu@@®3. Clearly, this first report did not
cover the former communist countries that accegs&uropean Union on May 1, 2003.

After publishing the Joint Report in 2003, the Epgan Council called on member
states to ensure the implementation of furtherrnefand, in 2005, proposed the second round
of the National Strategy Report. The open methoordination on social protection was
approved by the revision of the Lisbon strategy2@05 that further suggested publishing
reports about pension reform, social inclusion hedlthcare issues annually from 2006. The
European Council and Commission published the skdomt Report in 2006.

Some economists (for example, see Holzmann, MaaKe#ind Rutkowski, 2003)
argue that the method of open coordination wasraily formed to prevent the discussion
about one pan-European pension reform that woulakere national authorities and against
which stands strong political opposition. It seethat this goal of the open method of

coordination is being achieved; on the other héimelmethod is criticized for its slowness and
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its weakness to order the needed comprehensivenrefosome member states (Holzmann,
MacKellar, and Rutkowski, 2003).

4.B. Comparison of pension reforms and pension systems EU

countries

Since the variability of pension systems togethih wifferent social, economic and
political conditions of each country is very higthe appropriate and comprehensible
comparison of pension reform in EU countries revéalbe complicated. Very likely, a type
of pension reform depends on the current and pusvétructure of pension system. So choice
of pension reform tends to be path dependent. ptoexlinks between pension reforms and
various characteristics of pension system, we aedfpw strategies of pension reforms vary
with the pension structures and other pension systearacteristics. Moreover, our analysis
reveals the comparative typology of pension systathreforms in most of the EU countries.

Presented model is based on the paper by Soed¥rancthan (2008) which was a
part of project on Adequacy of Old Age Income Maird@nce in European Union (AIM). This
paper brings an empirical typology of various penssystems in 19 EU countries, the USA,
Canada, Australia and Norway. Moreover, it trievéoify whether this typology of pension
systems corresponds to standard typology of weliaganes (divided to liberal, corporatist
and social-democratic welfare regimes) introducgdeEbping —Anderson in (1990). Soede
and Vroomarused intheir paper the categorical principal componentyama (CatPCA) that
produce principal component analysis on the optintednsformed data (produced in SPSS).
This method can handle various types of data (nalnordinal or interval) as well as it can
cope with number of variables exceeding the numbebservations. Generally, the principal
component analysis is a multivariate method whoaartask is to reduce dimensionality of
the data set (Johnson, 1998).

The model performed in Soede and Vrooman (2008¢sedn 34 qualitative and

quantitative characteristics of mandatory partp@fsion systems that under the described

® For better understanding of performed analysis, liecessary to introduce what we mean by dimeatity of the data set.
Let us assume that a data set is describguayiables, which means that a dimensionality déd#t is. In this sense, by
each dimension we mean one specific variable. Heweve can ask a question: “If we plot data on mpeatisional space,
will they take allp dimensions?” If they do not take all p dimensitmen we can say that the actual dimension of tie skt
is lower than p and the original variables can dygaced by smaller number of underlying variabléhout loosing any
information about the data set. This is exactly wtha principal component analysis make with data.dt tries to discover
true dimensionality of data sets and replace tiggnal variables by smaller number of new varialilest are called principal
components (Johnson, 1998). The principal compenarg formed in decreasing order of importance wag to be
uncorrelated with each other (Johnson, 1998). Wpoitance of a principal component depends on hashnof variability
in a data set the specific principal componenbls o explain. Therefore, the first principal camnent accounts for as much
of the variability in the data set as possible aadh succeeding component accounts for as mutte eémaining variability
as is possible (Johnson, 1998).
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statistical method divide countries into four carst Two main demarcation lines for clusters
are the average pension level and the ratio oafiand public scheme in mandatory pension
system.

A comparison of analysis performed by Soede andomian (2008) with analysis

performed in this thesis can be found at the erskofion 4.B.1

4.B.1. Specification of analysis

To explore relationship among pension system visaland to find reasonable
typology of pension system in several EU countrieslecided to perform the principal
component analysis of qualitative data (PRINQUAILNe PRINQUAL is based on the work
of Kruskal and Shepard (1974); Young, Takane, amd.eeuw (1978); Young (1981); and
Winsberg and Ramsay (1983) (SAS Institute, 1999).0btains linear and nonlinear
transformations of variables by using the methodalbérnating least squares in order to
optimize properties of transformed variables' c@arare or correlation matrix (SAS Institute,
1999). This multivariate analysis technique combingptimal scaling with principal
component analysis. Like the principal componeiatysis, the main task of this technique is
also to determine true dimensionality of the dataseorder to improve interpretability of
data. The original variables are reduced to a éichihumber of uncorrelated dimensions by
searching for linear combinations of variables wWhiginimizes the unexplained error in the
data (Soede and Vrooman, 2008).

In contrast to standard principal component angJytbie principal component analysis
of qualitative data is suitable to perform spea@ahlysis of fitting a principal component
model to nominal and ordinal variables. Moreoveis able to summarize mixed quantitative
and qualitative data and detect nonlinear relakipss In addition, this analysis allows a
number of variables to exceed a number of obsemsiti

We can distinguish three methods of the princigathgonent analysis of qualitative
data that are maximum total variance (MTV), minimgeneralized variance (MGV), and
maximum average correlation (MAC) (SAS Institut®©99). All of these three methods
attempt to transform data in order to decrease mhmoeality of a data set. The maximum
total variance method is based on the principal prmment analysis and it maximizes the
variances accounted for by a few linear combinati®AS Institute, 1999). The minimum
generalized variance method decreases dimensioélifata by minimizing general variance
of variables. The maximum average correlation netinaximizes the average correlation of

the variables with the dimensions. For our ana)ydisive chosen the maximum total variance
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method because it is closer to standard principghponent analysis and thus the
interpretation of results is easier.

The main outcome of PRINQUAL iterations is new saalof each variable that is
based on original variable and it satisfies tramsfiion standardization constraints (fixed
mean and variance) together with other constra{ats linear constraints, weak order
constraints, category constraints, and smoothnesstraints). We can distinguish several
optimal scaling levels. To perform our analysisavé used B-spline optimal scaling that
preservers the grouping of objects in categories.

Performed analysis

To perform the principal component analysis for Iqatve data | have used SAS
program that provide the PRINQUAL procedure. As vmasntioned above, | decided to
choose the maximum total variance method with accpblynomial transformation (standard
transformation belonging to B-spline optimal tramwsfation) and with two principal
components. | decided to use only two first priatipomponents because it revealed to be
sufficient for explaining substantial amount of iadility in our data. The output of PROC
PRINQUAL displays the iteration history, transfomineariables, components, correlations,
and component structure information. To find groapsountries with similar pension system
characteristics is useful to plot the EU countii@® the biplot generated by the first two
components.

To find out according to which variables are indival clusters of countries situated, it
is useful to perform so called preference mappilibe preference map contains observations
(as a points) and vectors from the origin that s8tilies specific variables. These vectors
show how various observations differ on specificitaite (SAS Institute, 1999). On other
words, the direction of vector says how individuddservations are related to specific
variables.

Data used in performed analysis

| have collected qualitative and quantitative déta 23 EU countries (Austria,
Belgium, Bulgaria, the Czech Republic, Denmark,oBst, Finland, France, Germany,
Greece, Hungary, Ireland, Italy, Latvia, Lithuaniajxembourg, the Netherlands, Poland,
Portugal, Slovak Republic, Spain, Sweden, and th#ed Kingdom). Data describing the
main characteristics of pension system includesattbles that can be sorted to 5 different

® In SAS, the preference mapping can be created dsfonming the TRANSREG procedure that fits the
univariate regression models for different typevafiables. The preference map contains vectorbieg in
the origin and ending in the point defined by arilaite's regression coefficients.

84



groups: demographic variables, variables describétigement age and labor participation of
older workers, variables describing the structufepension system, variables describing
generosity of pension system, and variables desgriiension reforms.

All collected data are listed in Annex 1 and theplaration of specific variables
together with sources is in Annex 3. | tried todfidata from similar year (2005-2006) but
some of the data are also from different years.eXn® contains also date for each pension
characteristic. One of the problems connected datia collection comes from several crucial
past changes of pension systems in most of thetwesirbecause pension reforms do not
happen in one moment but they are gradual. S @ommon that some aspects of both
pension systems (old and new) can coexist togesiheone time; therefore reasonable
characteristics that truly describes the reality loa difficult to find.

Before carrying out the analysis, all characterssthave to be classified into
categories. | tried to set up categories meanihgéud naturally but, of course, categories are
more or less subjective and they could be set ufierent manner if somebody else created
them. The explanation of how categories were cdeigtéisted in Annex 3. Annex 2 contains
a data set of these categorical variables.

Differences between performed analysis and analysis Soede and Vrooman (2008)

Both analyses, our analysis and analysis perfoim&bede and Vrooman (2008), are
based on the principal component analysis of caitejodata. However, they distinguish
from each other by applying different methods @hnsforming a set of data in order to
decrease dimensionality in data. AnalysisSmede and Vrooman (2008) was performed by
SPSS program that provide CatPCA procedure. Toceediimensionality of the data, this
procedure maximizes the average correlation ofvdm@ables with the dimensions (MAC
method). Whereas, our analysis was performed in S4®re a method of principal
component analysis of qualitative data can be sserspecifically. To reduce dimensionality
of our data, we have used method that maximizeariance accounted for by a few linear
combinations (MTV method). This method is similar ¢tlassical principal component
analysis. In addition, the variables were scaleffierdintly. The analysis by Soede and
Vrooman (2008) scaled variables at ordinal levellevbur variables were scaled at spline
ordinal level. From this comparison, we can se¢ tihea principal of both analyses is same
with several distinctions.

The main difference between these two analysesdhdsen data sets. In comparison
with analysis in Soede and Vrooman (2008), threg B& member states (Estonia, Latvia,

and Lithuania) were added and four non-EU countftee USA, Australia, Canada, and
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Norway) were omitted to our analysis. Performin@lgsis including more new member
states should contribute to better understandingpath dependency of pension reform
strategies. Moreover, our analysis was performedlasger number of pension system
characteristics and pension reform characterigiies used 48 variables while Soede and
Vrooman (2008) use only 34 variables). Including-eneariables into analysis can contribute
to more precise results of clustering and to eakscription of differences among clusters.

4.B.2. Results of analysis

Firstly, the PRINQUAL procedure with methods dedsed above was performed. The
iteration history of this procedure is listed inax 4. The iteration history indicates that by
performing the principal component analysis of gaiVe data using our categorical data set
the proportion of variance in data increased (faominitial 0.39 to 0.46) that is beneficial for
decreasing dimensionality of data in order to jptet variability in them.

To find out the structure of transformed data, ¢ided to run the standard principal
component analysis on transformed data. Part gfubdtom this procedure is also in Annex
4. It shows that the first principal component acus for nearly 25% of total variation in our
data set (data set of categorical characteriséssribing pension system and pension reform).
The second principal component accounts for ab@ét &f total variation in our data set.
Even though the first two principal components axpd together less than 50% of total
variance in data, only these two components wilttxesidered to be important for explaining
the structure of data. This stems from low explantapability of other principal components
(third component accounts for only 7% of total sade in data). A plot of the first two
principal components with scaling of countriesasdted in Annex 4 (Annex figure 1). From
the figure is clear that the first two componerntsd# selected EU countries into three groups
according to their pension system characteristied, (green and blue). A biplot of the first
two components obtained from PRINQUAL procedure wshovery similar results of
clustering (Figure 16) (the interpretation of tiwstfand the second dimensions of this biplot

is below).
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Figure 16: Plot of first and second component fronPRINQUAL procedure, SAS program
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To understand how this biplot was constructeds iiseful to present initial biplot that
contains EU countries (as points) and pension gysteharacteristics (as vectors) together
(see Figure 17). Coordinates of points are detexdhiy the principal component scores of
different EU countries. The position of countrigsthis figure show positive or negative
correlation of them with the first and second pipat component. Countries with similar
pension characteristics are allocated close to etdwr. The pension characteristics’ vectors
start from the origin and go through a point wheserdinates are the coefficients of the
pension variable on the first two principal compatise The absolute length of vectors is
arbitrary but the relative length of vectors indesafit (SAS Institute, 1999). The squared
length of vectors indicate a proportion of explairtietal variation in data by specific pension
characteristic (it means that longer vectors regpresiore important pension characteristics in
assessing similarity and differences of pensiotesys in EU countries).
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Figure 17: Biplot made with PRINQUAL procedure, SAS program (explanation of abbreviation of
variables is in Annex 3)

!
T
21
0iCap_PiE
G L fof parm i
T oy
irsr b hrpead
il o ors! fraf FIATD_Aja {' A PET_Aga W *IE
rack tme o Tw 30 1 i
ACT oA 5, BRI | o FORE_DCaws
= 'iil BE =110 tat_c oty
1+ : E I aw_serwnt
o _c ot pevod % l f i Lot GOF g AT AR W
" i L A | 7 g * oK UK
L et Y il -'[|l: " actrt seced fe
Ty (oW \ L0 EEN:
i ) " |2 amp 3 Hm
P T
a0 I ToAaR A @8 10
gl =L.et ol =0 ]
i =
[<] 5 ! o2 AT 33 B W
-E o g oy T e, AR
g o4 (i et et ST M apa m
= g ¥ \ PRADCIng PreA e
= * AT = I\.:
._./"/ I o v
~EEr N Vg
: 2 AT 504 fT
pafrapang
e radi_ean
o +CZ ﬁ
i o a_kndng
MAGAD NCOms W g sl fo oD pm o+ Ly oot _ofproafe
- |
LT
MaCAR TY 07 8 T 3 % PG
oot F
o dcidep I0O FOF ¥
& HU 4 FL tended for
& SH
-1 -
Il Il | Il Il Il
T
-2 =1 ] 1 2 3

Drmension 1
To understand how clusters were created and hostetkiare situated in the biplot, it
IS necessary to try to interpret the first two pigal components (dimensions of the plot).
From the biplot and our data set, it can be sean ttme first dimension relates to the
generosity of pension system as well as to thebéliy of early retirement. The red cluster
of 11 EU countries (Belgium, Finland, France, GampaGreece, Italy, Luxembourg,
Portugal, Spain and Sweden) can be characterize@lagve generous pension system (in
sense of relative median income ratio, averageacephent rate, accrual rate or entitlement
from first pension tier) and relatively easy acdessarly retirement or other ways of escaping
from labor market (in sense of enabling early estient or relatively low employment of
older workers — except Finland and Sweden). Inreshtthe blue cluster involving four EU
countries (the United Kingdom, Ireland, the Netaeds, and Denmark) can be characterized
with relatively low generosity in pension benefasd relatively high employment of older
people. The green cluster including explicitly nBl member states (Bulgaria, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Polaand the Slovak Republic) could not be

" This fact can be concluded by observing that wsatepresenting variables describing pension gsitgrand
variables describing the eligibility of early retiment are related more with the first dimension.
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characterized unambiguously according to the flistension (because some countries are
positively correlated with the first dimension wbhas some countries are negatively
correlated with the first dimension). For exampgtngary has one of the most generous
pension systems from all EU countries. Howeverntoes like Estonia or Latvia does not
seem to be overgenerous in pension benefits. Thagaity occurs also in situation of
employment of older workers. Some countries alreslubtished early retirement schemes (as
Poland or Bulgaria) but on the other hand, labocdagparticipation of older workers is on
very low level in most of the new EU member states.

Explaining the origin of the second principal coment reveals to be even more
difficult. The second dimension of the plot mogs#yates to the extension of private pension
scheme$. All countries in blue cluster have occupationalge scheme, high income from
private fund (as a percentage from total pensi@orre), or large relative size of pension
funds. Countries in red cluster are also charadriby presence of occupational private
scheme. In contrast, countries in green clustaeratdhave well developed schemes of private
pensions (low relative income from private pensidfwever, we can expect change in this
point because several countries (like Poland, Estobhatvia, Lithuania or Hungary)
established compulsory private funded tier insig@rtmandatory pension schemes.

To examine the typology of pension systems andmefan the EU countries in more

detailed it is worthy to perform preference mappimgeach group of pension variables.

Mapping of demographic characteristics

As was mentioned in the beginning of this thestgng of population brings serious
problems in sustainability of pension system. Tanag a magnitude of population aging in
different EU countries five characteristics wer@sdn: old age dependency ratio in 2007, old
age dependency ratio in 2007 in percentages ohgéddependency ratio in 1970, old age
dependency ratio in 2050 in percentages of olddagpendency ratio in 2007, gross public
pension expenditures as a share of GDP, and chamméblic pension expenditure between
2004 and 2050.

Figure 18 presents the initial biplot (figure 1@géther with vectors representing
demographic characteristics (see Annex 1). It shtves countries with more generous
pension system (red cluster) have relatively “olpepulation” which means that the old age

dependency ratio in 2007 was over 25% in most effl) countries (for example 30,2% in

8 Similarly to the first dimension, this fact can dencluded by observing that vectors representimigpbles
describing development of private pension schemesadated more with the second dimension.
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Italy or 29,9% in Germany). Moreover, this clustan be characterized by high increase of
old age dependency ratio between 1970 and 200ieése about 80% in Finland and Italy).

An expected increase of the old dependency ratiwden 2007 and 2050 is predicted to be
substantial in most of the EU countries. Howevhis increase is expected to cause lower
problems in countries with less generous pensistesy and expanded private pension
scheme. Clearly, the public pension expendituré0iv generated more than 10% of GDP in

nearly all EU countries from red cluster (see d&ttan Annex 1).

Figure 18: Map of demographic characterisitcs (ex@gnation of abbreviation of variables is in Annex 3)
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Mapping of retirement age and labor participation d older worker

One way how difficulties connected with populatiaging could be overcome is
substantial increase in labor force participatibrolder workers. To describe the situation of
labor force participation of older workers severhhracteristics (13) were chosen (including
the eligibility of retirement - early, normal, oremlian; activity rates of older workers; policy
tools to increase activity rates of older workerShese variables are very powerful in
clustering.

Figure 19 shows the initial biplot (figure 16) tdlger with vectors representing
variables describingetirement age and labor participation of olderkeor(see Annex 1). It is
clear that the blue cluster of EU countries isidgatished by high employment rate of men in

age group 55-64 (more than 60%), relatively higlpleyment rate of women in age group
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55-64 (52,4% in Denmark and 48,9% in the Unitedddiom), relatively high median age of
retirement for both sexes. From this point of vi@weden tends to be part of the blue cluster
because the labor force participation rate of olderkers is there on the highest level among
all EU countries. To other European countries wiih employment rate of older men and
women belong Estonia, Latvia and Lithuania (abod®%6of men old 55-64 years were
employed in 2007). On the other hand, the lowegileyment of older men and women can
be found in Belgium, France and Luxembourg (frord cduster), Poland, Hungary, and
Slovakia(from green cluster).

Figure 19: Map of variables describing retirement @e and labor participation of older worker
(explanation of abbreviation of variables is in Anex 3)
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Another outstanding feature of blue cluster in sen$ retirement age is relative
abolishing of the early retirement. This cannoshgl about any country from red cluster and
only two countries from green cluster introduceds thbolishment (namely, Poland and
Bulgaria). Very remarkable common characteristiggen cluster (in comparison with both
other clusters) is lower normal retirement age fioen (usually 63 years). The normal
retirement age of men and women is on similar lewaled and blue cluster (with several
exceptions as Portugal, Finland and Sweden).

Regarding policy tools, encouraging participatidnotder workers in labor market

clusters cannot be sharply distinguished. It meéhatswe cannot say which tool is significant
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for which cluster. Reduction of pension benefitsirkers who retire earlier than at official
retirement age is moving from 0,5% per year to 8% year in red cluster, from 3,6% per
year to 8% per year in green cluster, and cledrlg nhot in power in countries that have
abolished early retirement. Increase of pensiorefitsnfor workers who retire later than
official retirement age varies also a lot in redstér (moving from 2% per year in Belgium to
nearly 10% per year in Portugal). In green clugstes, pension benefits can increase by 6%
per year or more if retirement takes place aftemad retirement age. This instrument of
special bonuses for retirees, who became inactiter afficial retirement age, was not
installed in three countries — Bulgaria, Netherignahd Denmark. Countries with notional
defined contribution systems (Sweden, Latvia, |talyd Poland) reduce and increase pension

benefits under actuarially fair rules.

Mapping of pension structure

To describe the pension structure in EU countgeseral characteristics were chosen
(including type of the first pension tier, typetbe second pension tier, presence of a funded
tier within a mandatory pension scheme, presencspetial scheme for civil servants,
number of years needed for full pension, total mensontribution, and four variables
describing an expansion of private pension schefff&gse variables are listed in figure 20
that was constructed from initial biplot (figure)liey adding vectors representing variables
describing pension structure (see Annex 1).

As was presented in chapter 2.A.1, the first tierpension schemes in the EU
countries can be targeted, basic, minimum or soombmation of these three schemes.
Several countries regardless of cluster color hesmbined first tier which makes the
comparative typology more difficult. However, thdué cluster is characterized by
combination of basic (benefits do not depend owiptes wage rate) and targeted first tier
(with exception of the United Kingdom that also hlas minimum first tier). In red cluster
outweigh the targeted first tier (tier sensitivethe wealth of retired people) and in the green
cluster outweigh the minimum first tier (not unisat tier).

A flat type of second tier fully distinguishes thiie tier from the rest of countries.
The presence of the funded tier inside the manggiension scheme is clearly associated
with green cluster (most of countries have recemtisoduced this structural change of their
pension system). Number of years for full pensisnhighly correlated with the second
dimension. Generally, workers from countries beioggo red and blue cluster must work for

40 or more years to become qualified for full pensbenefits. While workers from countries
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in green cluster do not have determined number @mked years for full pension or have
much smaller number of years than 40 years.

Figure 20: Map of variables describing pension strature (explanation of abbreviation of variables isin
Annex 3)

fhmb  years fufi pension

Dimergion 2
(=
|
T

Ditmensicn 1

Mapping of expansion of private pensions

As was mentioned previously, the second dimensibmiplot accrued from the
PRINQUAL procedure seems to be correlated with egjwe of private pension scheme
(occupational or personal private). This can be aken on figure 21 that was formed from
original biplot (figure 16) by drawing vectors regenting variables describing an expansion
of private pensions (see Annex 1) Mainly, the ldlester can be characterized by relatively
large expansion of private pension scheme. Incoorm private fund relative to total pension
income is highest in countries in blue cluster vehereaches more than 20%. Also the size of
pension funds relative to GDP was substantial lic@lntries from blue cluster (for example
124,9% in Denmark, 70,1% in the United Kingdom, &2¢B% in Ireland). The occupational
pension scheme is mandatory or well developed ianttes from blue cluster. The
percentage of workers contributing to private ocugational private pension funds reaches
95% in Denmark and 90% in the Netherlands.

The occupational pension scheme is also commoauntdes belonging to red cluster
but it is substantial only in Finland, France, @&weden. The income from private funds
relative to total pension income is between 5% 20fb only in Belgium, Germany, Portugal,
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and Sweden. In other countries from red clustas, leéss than 5%. The size of pension funds
relative to GDP is less than 10% in most of thed®untries from red cluster (only in Finland
it reaches 66%).

Countries from green cluster are similar in intrcitan of a funded tier recently, and
therefore, their private pension scheme is notes@ldped nowadays. However, in future it is
expected that the importance of private pensiorersehwill increase mainly in countries
which introduced the pension funds to their mangatpension schemes (European
Commission, 2006). The percentage of workers whatritute to private pension funds
(occupational pension schemes were not introdutedglatively high in this cluster (the
average is about 52%).

Figure 21: Map of variables describing the expansio of private pension (explanation of abbreviation 6
variables is in Annex 3)
| | | | | |
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Mapping of pension generosity

As was mentioned earlier, the first dimension ghhy correlated with generosity of
pension system. Among characteristics describimggesity of pension system was included
11 variables as gross and net replacement ratéatod of poverty among pensioners,
indexation of the second tier pension scheme, lem&nt from the first tier of pension
system, accrual rate, median income ratio, anduiaégy of income distribution among older
people. Vectors representing all of these variablese added to initial biplot (figure 16) to

create figure 22.
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The red cluster is characterized by relatively geng pension system. The median
gross replacement rate of this cluster reaches66ahd the median replacement rate for
average earner is nearly 80%. Both of these charsiits are the highest in Luxemburg
(more than 100%) and the lowest in Belgium (abod®} Comparing the median net
replacement rates for average earners and for lwmees we can find that the overall
difference is about 10% in favor to low earners bame countries have nearly same net
replacement rates for both (as Austria, Greecsy, I&pain). The median overall entitlement
from the first tier as percentage of average egmis 34% (lowest in Italy and highest in
Luxembourg). Also the accrual rates seem to beetatively high level (median is 1,8%).
The indexation of the second tier is heterogenanuthe red cluster (5 countries index
according to mix of price and wage increase, 5 triesaccording to growth of prices, and 1
country according to growth of earnings). The medieome ratios of men and women are
also related to the first dimension of biplot (oreiage it reaches 0,87 for men and 0,82 for
women in red cluster).

Figure 22: Map of variables describing generosity fopension system (explanation of abbreviation of
variables is in Annex 3)
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Countries in blue cluster reach similar level okl entitlement from the first tier
and median inequality rate among older people astdes in the red clusters. However, all
other variables are on average lower which referbower generosity of pension systems.
Worthy to notice is a large difference between mhedian net replacement rate for high
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earners and net replacement rate for lower eamigossaccounts for 40%. It shows that people
with higher earnings attain less favorable replaa@nrates. Comparing the characteristics
describing generosity of pension system, it care&sly found that the Netherlands is the
most generous from all countries in the blue clu&ee Annex 1).

Regarding the generosity of pension systems, gckester is less homogenous than
red cluster. Some of countries have rather genepension system (as Hungary) whereas
other countries do not seem to be extremely gesejaal Estonia). This cluster is interesting
by having the lowest median of poverty rate amaldgropeople (only 13%). The median net
replacement rate for average earners is 70.5%n&heeplacement rates for low earners and
average earners are very similar in all countrieept the Czech Republic where people with

low earnings have significantly higher net replaeabrate than average earners.

Mapping of pension reforms

To find relations between pension reforms and ygylof pension systems, several
characteristics describing recent steps of pengfmrms were selected. Among them belong
the reduction of pension benefits (implemented dgample by change of indexation of
pension benefits or by decrease of accrual ratbg),increase of contribution period,
implementing stricter link between contributionsdabenefits, promoting private pension
scheme, promoting more funding, increasing thereae®nt age, introducing partial
retirement, and promoting longer working life.

From figure 23, which was constructed from initlaplot (figure 16) by adding
vectors representing characteristics about pengfomm, can be seen that types of pension
reform as promoting of private pension and pendiords are negatively correlated with
generosity of pension systems (red cluster). Onadter hand, pension reform tools as
increase of contribution period, reduction of pensbenefits, and promoting of longer
working life are positively correlated with pensiavealth (red cluster). The number of
contributory years to be eligible for the full pears was increased in France (2003), Austria
(2002), and Portugal (from 10 to 15 years) (Eurap€ammission, 2006). Belgium and
Germany adjusted the revaluation coefficient of pe@sion benefits (Soede and Vrooman,
2008). In 2003-2005, Finland adjusted the pensemebts for the increasing life expectancy
(European Commission, 2006). Promoting of longerkimg life and thus increasing the
employment rate of older workers took various for(fisr example, bonuses for later
retirement, reductions for early retirement, oraducing partial retirement). For example,

Finland and Sweden introduced flexibility in retivent. Several countries implemented
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partial retirement (including Belgium, Finland, Rcg, Germany, Luxembourg, Spain, and
Sweden). Moreover, most of countries start to mlevsubsidies or reduction in social
contributions to boost incentives of employers topky older workers (Austria, Belgium,
Finland, Germany, Greece, Portugal, Spain, and 8wedAlso the minimum pension
guarantees were extensively reformed in the last years to ensure better social protection
and decrease poverty risk of older workers. Fomgta, the rapid increase of the minimum
pension guarantees took place in Spain, Portugal, Belgium (European Commission,

2006).

Figure 23: Map of variables describing pension refans (explanation of abbreviation of variables is in
Annex 3)
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Countries from blue cluster can be characterizethijnady pension reforms that aim
at strengthening private pension schemes. Howeawest of countries from this cluster,
namely the United Kingdom, Ireland and Denmark,utsd also on adequacy of pension
system by introducing new minimum benefits or imsiag the minimum pension guarantees
(European Commission, 2006). In spite of the faat employment rates of older workers are
in these countries on higher level than the EUayeemployment rate of older workers, they
further attempt to increase the employment andldber productivity. For example, the
Netherlands adopted the reduction of long-term ypteyment benefits, the United Kingdom
try to restrict disability schemes to not enablegle that do not deserve the disability

benefits to receive them, Denmark adopted seveedsnores to improve health care for
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workers, and Ireland’s sustainability strategyesated to increasing the labor productivity of
low-earnings workers (European Commission, 2006).

Most of countries in green cluster tried to impravink between pension benefits and
contributions. An introduction of notional accoumsLatvia and Poland is the best example
of this. An introduction of a funded tier into tipension system took place in all countries
from green cluster. However, an extension of ties varies from country to country. In
Bulgarian, Poland, Hungary, Estonia, Latvia, anav8kia was established a funded tier into a
statutory scheme that is mandatory (European Cosimonis2006). However, in the Czech
Republic is the membership in private pension fumdhlintary (European Commission,
2006). Poland makes the biggest efforts in increptie employment rates of older workers
by implementing the highest retirement age fromcallintries in this cluster. Moreover,

Poland abolished the early retirement.
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Conclusion

The ongoing demographic trends, low labor forcetigpation of older workers,
drawbacks in original pension systems, deepeningna@uic integration and the
socioeconomic changes of European societies leltktoeed for substantial pension reform
in all EU member states. Some EU countries hawabbksihhed comprehensive pension reform,
and some have started to put greater effort int@béshing more adequate pension systems,
but some are just in the beginning of making ftsfps toward the substantial changes in their
pension systems.

All countries in the EU have as a priority provigiaustainable and adequate pension
provisions today and in the future. To create snatde long-term pension reform, the reform
strategies should reach high political and soctelsensus. To prevent potential conflicts, a
broad-based inclusive approach to a pension refanere all relevant players are included in
planning the reform. This fact is highly acceptedaill EU countries and has led to the
constitution of special expert committees involvsagial partners, ministries, scientists, and
other specialized institutions (European CommissiP06). Also, clear information about
pension entitlements must be disseminated to th@emypopulation, so that people can plan
the appropriate level of personal savings and matkeer long-term personal decisions
concerning retirement. Reliable information conités to the transparency of the pension
system and strengthens the confidence in long-$eistainable pension systems.

Most of the EU countries have public pension systeased on PAYG financing
mechanism. This mechanism is based on the interg@goeal and intragenerational
redistribution and it seems to be suitable if th@pylation development is stable and
stationary. However, in case of population aging BAYG system evokes an implicit debt
that is predicted to reach significant value in tafsthe EU countries. Moreover, the PAYG
system does not provide strict link between contrdns and benefits, it can discourage labor
incentives, and it can drive out private savings.slim it up, most likely the public pensions
based on PAYG financing mechanism seems to be tansable because the promises to
future pensioners would jeopardize the public foehy excessively increasing public debt.

To overcome these problems, several countries é@caintroduce (partially or fully)
funds. The funded pension schemes provide pensiemefis based on the lifetime
contributions and the internal rate of returns.sTfmancing mechanism should increase in
investments, boost an economic growth, contribateevelopment of capital markets, and
spread incentives to work. Moreover, the interradk rof return of the funded scheme is
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predicted to be higher than internal rate of retiriPAYG system under the assumption of
positive economic development. Nevertheless, fotimaf a funded scheme brings several
severe problems. Firstly, transition costs conmkdtetransformation of PAYG scheme to
funded system are very high and coping with thendiicult task for policymakers. In
addition, administrative costs related to fundedukesaes are on high level. Comparing several
kinds of risks connected with PAYG system and fuhdgstem show that a system that will
be composed from both of these financing mechanisithde best in lowering the overall
risk.

A typology of pension reforms, which is based oasprving the unfunded base or
highlighting the transition to funded tier, presefdur reform strategies: a parametric reform,
a systematic reform consisting transition to fulhded pension system, a reform based on
transition to partial funded pension system, ambtonal defined contribution system. None
of these pension reform strategies is ideal forcalintries. A pension reform strategy for
specific country should be chosen with respectolantry’s original pension system, specific
pension reform needs, and socioeconomic conditddrie country. In spite of the fact that
there is no universal pension reform that wouldaihsan “ideal” pension system, a new
pension system after reform should enhance chaistate like affordability, adequacy,
sustainability, robustness, and equitability. Therl Bank approach advocates pension
system that compound five pillars: noncontributeeyo pillar, contributory first pillar related
to previous earnings, mandatory individual saviagsount as second pillar, voluntary third
pillar, and non-financial forth pillar. From my padiof view, this approach seems to be
reasonable and efficient.

However, in reality the pension reform efforts betEU countries are of various
kinds, but generally, we can see an effort to iaseethe importance of the privately managed
pension schemes to the prejudice of the public ippnschemes. The privately managed
pension schemes should increase the savings ofsaitehand decrease the pressure on the
public finance, and thus have positive effects o économic growth, competitiveness and
productivity of each member state. Another tarpat ts common for all EU pension reform
is the increase of the labor force participatioroagithe entire population. High employment
means a high contribution rate into the social sgcsystem, from which are later paid
benefits in retirement and other social assistaltmvances. The Joint Report on Social
Protection and Social Inclusion, published in 200% the Commission of European
Communities, points out that the group 55-64 yedrage could contribute highly to an
increase in labor force participation. A high petege from this age group is currently
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economically inactive, and if they became employedould substantially improve adequacy
and financial sustainability of the social securgystem. Many countries are considering
restrictions to early retirement pension systemd emising the pension eligibility age. In
addition, some EU countries are trying to adopt suess that would allow pensioners to
work during the retirement years and make the systere flexible.

In spite of the efforts to make the pension systeone sustainable, the EU countries
want to ensure that older people will not be plased the risk of poverty. Thus, all EU
countries’ pension reforms keep some kind of mimmguarantees for retirees that have not
accrued sufficient pension entitlements in theinawght. These minimum guarantees should
be introduced in a way to help the poorest but shoat discourage the working incentives.

To describe the pension systems and pension reform®re detailed the principal
component analysis of qualitative data was camigidusing maximum total variance method
with a cubic polynomial transformation. To perfothis analysis 48 variables describing a
demographic background, a retirement age and I|@aoticipation of older workers, a
structure of pension system, generosity of pensy@tem, and pension reform strategies for
23 EU countries were collected. The analysis sostddcted EU countries according to the
first two principal components into three groupsd cluster, blue cluster, and green cluster.

The red cluster contains eleven countries (Belgidmland, France, Germany,
Greece, Italy, Luxembourg, Portugal, Spain and ®neand its main feature is relatively
high generosity of pension systems that means mghkian income ratios for men and
women, high gross and net replacement rates, aladivedy high accrual rates. The
population of the red cluster can be characteriasdrelatively older population with
dependency ratio over 25% and substantial increagebetween years 2007 and 2050. The
public expenditure of countries in this cluster &veisually more than 10% of GDP in 2004
but their increase until 2050 is not homogenous iamldependent on implemented reform.
The red cluster is also defined by easy excessatty eetirement and relatively low
employment rates of older workers. The first tiepension system is generally sensitive to
the wealth of retired people (targeted first tiand retirees to be eligible for full retirement
benefits must work 40 years or more. In all co@strioccupational pension schemes are
common but it is usually less developed. This faat be seen also in the size of pension
funds relative to GDP that is usually less than 10%e most common reform strategies for
the red cluster were increasing contribution perioeducing of pension benefits, and
promoting of longer working life. The pension refoefforts are less aimed at promoting

private pensions.
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The blue cluster includes four countries (the UWhit&ingdom, Ireland, the
Netherlands, and Denmark) that can be on averag@adierized by relatively low generosity
of pension systems, high employment rates of olderkers, and well-developed private
pension schemes. All countries in this cluster Hagh income from private funds relative to
total pension income (more than 20%), substantz&l ef pension funds, and mandatory or
well-developed occupational pension schemes. Togdohlic expenditure in countries from
blue cluster contribute higher than average empétmates of men in age group 55-64 years
and high median age of retirement for men and worhka second tier of pension systems of
blue cluster is flat rate. For countries belongioghis cluster is distinguishing that people
with higher earnings attain less favorable replam@nrates compared to people with low
earnings (large difference in replacement ratdb@ge two groups). Pension reform strategies
in countries from blue cluster are targeted at eoimg the private pension schemes, further
increasing of employment rates, but also at promgatidequacy of pension schemes.

The green cluster consists of eight new EU membeates (Bulgaria, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Polaand the Slovak Republic) that are not
as homogenous as previous two clusters (in sengerarosity of pension system or labor
force participation rates of older workers). Soniecauntries have rather generous pension
system (as Hungary) whereas other countries ddasoEstonia). However, the poverty rate
of older people in this cluster is the lowest orrage. Common feature of countries from
green cluster is lower retirement age of men anth&oin comparison with the rest of EU
countries. The employment rates of older workeesar high level in Estonia, Latvia, and
Lithuania. On the other hand, the employment ratedder workers are on very low level in
Poland, Hungary, and Slovakia. Two countries frdms tcluster (Bulgaria and Poland)
abolished the early retirement. Usual first tiegmeen cluster is a minimum tier that is not
universal. One of the most common characteristicpemsion schemes in green cluster is
introduction of compulsory private funded tier ohsitheir mandatory pension schemes (all
countries from this cluster except the Czech Repubrlhis should enhance development of
private pension schemes that is currently on lowelleOther pension reform strategies
include strengthening links between benefits anatrdmutions (for example, introduction of
notional accounts in Latvia and Poland).

To sum it up, we can find some common pension nefstrategies in countries
belonging to specific clusters. Most obvious issthact in the red cluster and in the blue

cluster. The main reform strategies of countriekrmgEng to red cluster is lowering the
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pension benefits and increasing the contributionods. On the other hand, promoting of
private pension schemes is characteristic reforategjy for countries in blue cluster.

Another interesting finding from our analysis isathpension reform strategies as
promoting of private pension and pension fundsregatively correlated with generosity of
pension systems (red cluster) and pension refaratesgfies as increase of contribution period
and reduction of pension benefits are positivelyraelated with generosity of pension
systems. Therefore, we can say that countrieswitfe generous pension systems implement
different pension reforms than countries with logenerosity of pension systems.

As was mentioned before, the performed compardtigelogy of pension systems
and reforms sorted 23 EU countries into three elgstlt is notable that one of these three
clusters contains only new EU member states. Téis $hows that these countries have
similar pension systems’ characteristics as low#irament age or foundation of mandatory
private funded tier into their statutory pensiohesues.

However, the results from the analysis do not sheivict relationships among
structural reforms and fiscal problems arising frgevere population aging. The largest
increase of pension expenditure is predicted in @zech Republic, Greece, Hungary,
Luxembourg, Portugal, and Spain. However, mosthafs¢ countries have not imposed
structural reforms yet to avoid such a high incegiaspublic pension expenditures. From this
point of view, it seems that structural pensiommnefs are not driven by problems arising from
population aging. Therefore, the explanation why skructural reforms are implemented in
some countries and in some not must be hidden sherevelse. More likely, a driven force
of structural pension reforms is connected withtpall will and a way how pension systems
are reforming is most likely path dependent. Ths® drings explanation why the EU does
not advocate particular types of pension refornthigir member countries. Each country is
unique in its economy, social policy, history, andture. However, the EU tries to keep track
of different pension reforms by requiring each doymo publish the National Report on its
progress on the pension reform. An exchange of letiye and examples of good practice
among member states can lead to the best workingigre systems in the EU countries,

which will help in promoting economic growth andther cooperation in this community.
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Annex table 1: Raw data describing demographic chacteristic

ANNEX 1 - Raw data in analysis

Country Abbreviation olddep_2007 dif_olddep2007_1970| dif_olddep2050_2007 exp_2004 exp_2004_2050
Austria AT 25 110,1 201,7 13,4 -1,2
Belgium BE 25,9 122,2 169,4 10,4 51
Bulgaria BG 24,9 177,9 2227 9,1 -1,2
Czech Republic Cz 20,2 112,8 204,5 8,5 5,6
Denmark DK 23,2 122,8 243,2 9,5 3,3
Estonia EE 25,1 141,8 188,0 6,7 -2,5
Finland FI 24,8 182,4 162,9 10,7 3,1
France FR 24,9 113,2 228,9 12,8 2,0
Germany DE 29,9 139,7 196,3 11,4 1,7
Greece EL 27,6 160,5 161,9 12,2 12,4
Hungary HU 23,2 136,5 255,3 10,4 6,7
Ireland IE 16,2 83,9 232,4 4,7 6,4
Italy IT 30,2 180,8 169,5 14,2 0,4
Latvia Lv 24.8 137,8 206,2 6,8 -1,2
Lithuania LT 22,7 142,8 166,6 6,7 1,8
Luxembourg LU 20,7 108,4 245,6 10,0 7,4
Netherlands NL 21,5 132,7 212,1 7,7 3,5
Poland PL 19 150,8 254.3 13,9 -5,9
Portugal PT 25,6 171,8 2175 111 9,7
Slovak Republic SK 16,5 1146 327,3 7,2 1,8
Spain ES 24,2 159,2 229,2 8,6 7,1
Sweden SE 26,4 127,5 176,6 10,6 0,6
United Kingdom UK 241 117,6 1739 6,6 2,0
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Annex table 2: Raw data describing retirement agerad labor participation of older workers, part 1

Country normal_age men | normal_age women| early age men early_age women | median_age_men | median_age_women
Austria 65 60 62 60 59,6 56,4
Belgium 65 65 60 60 60,9 56,8
Bulgaria 63 60 66 66 60,9 57,6
Czech Republic 63 59-63 60 56—-60 61,0 57,2
Denmark 65 65 66 66 62,2 60,1
Estonia 63 59,5 60 56,5 65,0 61,4
Finland 63-68 63-68 60 60 61,5 60,7
France 65 62 55 55 58,8 58,3
Germany 65 65 63 60 61,6 59,9
Greece 65 65 57 57 61,7 58,4
Hungary 62 62 60 57 58,4 57,2
Ireland 65 65 66 66 64,4 61,5
Italy 65 60 57 57 58,4 57,2
Latvia 62 62 60 58,5 61,6 60,3
Lithuania 62,5 60 57,5 55 63,4 59,8
Luxembourg 65 65 57 57 57,7 58,7
Netherlands 65 65 66 66 60,5 59,3
Poland 65 60 66 66 57,0 55,2
Portugal 60,5 60,5 55 55 64,2 61,4
Slovak Republic 62 62 any age any age 60,2 55,5
Spain 65 65 60 60 62,6 59,5
Sweden 61 and more 61 and more 61 61 63,9 63,3
United Kingdom 65 60 66 66 63,8 60,3

111



Annex table 3: Raw data describing retirement agerad labor participation of older workers, part 2

Country take_up_early act rt 55 64 emp 55 64 m emp_55 64 w reduc_early increase_after earnings_limit
Austria low 39,8 49,8 28 4,2 4,2 no after 65
Belgium high 35,9 42,9 26 none 2 yes
Bulgaria medium 45,7 51,8 34,5 n,a, none no
Czech Republic low 48,2 59,6 33,5 3,6 6 no after 63
Denmark medium 60,8 64,9 52,4 9 7 no
Estonia medium 62,2 59,4 60,5 4,8 10,8 no afte 63
Finland high 58,8 55,1 55 7,2 4,5 no
France medium 40,4 40,5 36,2 0,5 3 yes
Germany low 57,5 59,7 43,6 3,6 6 no after 65
Greece high 43,9 59,1 26,9 4,5 3 yes
Hungary high 34,5 41,7 26,2 6 6 no
Ireland low 55,2 67,9 39,6 n,a, none yes
Italy medium 34,6 45,1 23 actuarial reductipn  actuanelgase yes
Latvia low 60,3 64,6 52,4 actuarial reduction  actuariatéase no
Lithuania high 55,6 60,8 47,9 4,8 8 no
Luxembourg high 32,7 35,6 28,6 none 7 yes
Netherlands high 52,8 61,5 40,1 n,a, none no
Poland high 31,8 41,4 194 n,a, actuarial increase no &fie
Portugal low 54,4 58,6 44 4,5 10 no
Slovak Republic medium 38,8 52,5 21,2 6 6 no
Spain low 47,4 60 30 8 2 yes
Sweden high 72,8 72,9 67 actuarial reduction  actuariaiease no
United Kingdom medium 59,3 66,3 48,9 n,a, 10,4 no
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Annex table 4: Raw data describing structure of pesion system, part 1

Country pension_base first_tier second_tier funded_tier contr_of_private private_income
Austria best 15 targeted DB 0 45 new
Belgium lifetime average targeted DB 0 45 5-20%
Bulgaria final 15 targeted + minimum DB 1 54 new
Czech Republic 30 years targetedb;rs?;|n|mum+ DB 0 40 new
Denmark flat targeted + basic flat 0 95 more than 209
Estonia points from whole career targeted + basic points 1 83 new
Finland Final 10 years targeted DB 0 17 less 5
France Best 20 years targeted+basic DB + points 0 18 Hess
Germany points from whole career targeted points 0 83 5-20%
Greece Final 5 years targeted+basic DB 0 nearly O new
Hungary lifetime average minimum DB 1 60 new
Ireland lifetime average targeted+basic flat 0 52 more tha¥h
Italy lifetime average (notional accounts) targeted nacs 0 10 new
Latvia lifetime average (notional accounts) minimum nacs 1 48 new
Lithuania lifetime average basic DB 1 62 new
Luxembourg lifetime average targetedb;Srir;mlmumw* DB 0 25 less 5
Netherlands Lifetime average targeted + basic flat 0 90 moenth0%
Poland lifetime average (notional accounts) minimum nacs 1 49 new
Portugal Best 10 out of final 15 years targeted + minimym DB 0 5,5 5-20%
Slovak Republic points from whole career minimum points 1 27 new
Spain final 15 years minimum DB 0 54 less 5
Sweden lifetime average (notional accounts) targeted nacs 1 90 5-20%
United Kingdom lifetime average targeted + minimums flat 0 50 more than 20%

basic
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Annex table 5: Raw data describing structure of pesion system, part 2

Country funds_GDP occup_pension civil_servant |nmb_years_full_pension tot_contrib
Austria 4,7 1 0 45 22,8
Belgium 4,2 1 1 45 37,9
Bulgaria less than 5 0 0 37 26,5
Czech Republic 4,1 0 0 25 28
Denmark 33,6 2 0 40 13,6
Estonia less than 5 0 0 15 22
Finland 66,1 2 0 Nno max 26,1
France 5,8 2 0 40 26,15
Germany 3,9 1 0 no max 23,5
Greece 0,6 1 0 15 20
Hungary 8,5 0 0 38 33,5
Ireland 52,8 2 1 40 30
Italy 2,8 1 0 40 39,6
Latvia 0,4 0 0 no max 27
Lithuania less than 5 0 0 30 26
Luxembourg 4,6 1 0 40 24
Netherlands 1249 2 0 50 21,5
Poland 8,7 0 0 no max 29,7
Portugal 12,9 1 0 40 34,75
Slovak Republic 0,6 0 0 no max 28,75
Spain 9,1 1 1 35 28,3
Sweden 14,5 2 0 no max 30,9
United Kingdom 70,1 2 1 no max 36,9
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Annex table 6: Raw data describing generosity of pesion system, part 1

Country gross_repl net_repl_low net_repl_avg net_repl_high poverty index_2tier
Austria 78,3 91,2 93,2 79,3 16 prices
Belgium 40,7 82,7 63,1 42,7 23 hybrid
Bulgaria 49,7 67,1 75,2 52,9 18 hybrid
Czech Republic 44,4 88,3 58,2 35,3 6 earnings
Denmark 43,3 95,6 54,1 35,5 17 earnings
Estonia 51,6 59,9 60,9 61,5 25 hybrid
Finland 63,3 87,3 715 123,1 22 hybrid
France 52,9 98,0 68,8 59,2 16 prices
Germany 45,8 61,7 71,8 67,0 13 hybrid
Greece 84,0 99,9 99,9 99,9 26 hybrid
Hungary 75,4 86,6 90,5 92,6 9 hybrid
Ireland 30,6 63,0 36,6 21,9 27 different
Italy 78,8 89,3 88,8 89,1 22 prices
Latvia 58,2 89,2 81,8 74,1 30 hybrid
Lithuania 53,4 81,7 71,3 64,9 22 different
Luxembourg 101,9 125,0 109,8 104,2 8 earnings
Netherlands 68,3 82,5 84,1 83,8 6 hybrid
Poland 56,9 69,6 69,7 70,5 8 prices
Portugal 66,7 115,9 79,8 86,3 26 hybrid
Slovak Republic 48,6 58,2 60,2 65,7 8 hybrid
Spain 81,2 88,7 88,3 83,4 31 prices
Sweden 64,8 90,2 68,2 74,3 12 prices
United Kingdom 37,1 78,4 47,6 29,8 28 hybrid
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Annex table 7: Raw data describing generosity of pesion system, part 2

Country entitlement_first accrual median_income_m | median_income_w inequality
Austria 37 1,78 1,02 0,91 3,9
Belgium 38 15 0,74 0,73 3
Bulgaria 16 1 0,97 0,84 3,6
Czech Republic 12 0,45 0,85 0,81 2,3
Denmark 34 n,a, 0,72 0,70 2,5
Estonia 14 0,5 0,76 0,70 3,3
Finland 21 15 0,81 0,71 3
France 31 1,75 0,93 0,88 4,5
Germany 24 1 0,96 0,91 3,5
Greece 40 2,57 0,83 0,78 5
Hungary 22 1,22 1,07 0,97 2,6
Ireland 31 1,25 0,66 0,65 3,4
Italy 22 1,75 0,87 0,84 4,5
Latvia 33 0,6 0,77 0,73 3,9
Lithuania 17 0,5 0,90 0,75 3,5
Luxembourg 46 1,85 0,95 0,99 3,1
Netherlands 34 1,75 0,88 0,88 3,3
Poland 24 0,67 1,20 1,02 3,6
Portugal 44 2,25 0,77 0,76 57
Slovak Republic 22 1,19 0,90 0,82 2,5
Spain 33 3 0,77 0,76 4,4
Sweden 34 1,21 0,87 0,76 2,6
United Kingdom 33 0,89 0,75 0,72 4,2
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Annex table 8: Raw data describing pension reforms

Country

inc_retirement

longer_emp

partial_retir

reduc_benefit

inc_contrib_per
iod

promoting_priv
ate

more_funding

link_bw_cb

Austria
Belgium
Bulgaria

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Poland
Portugal
Slovak Republic
Spain

Sweden

United Kingdom

P P PP OOOORRFOOOR R OOOR R R PR

P P OOORRFRPROORFRPRR OOORRERREPREREROOOHRLPR

O r P OO0OO0OOPFPOOODODOOEFrR,r P P OPRFP, OOUZPERrOo

P OPFrRPOPFPOOPFP OOPFPROOFR, PFP PP OOOOWLPRLPRk

=

O o ProOpPFrPrPoOoOo0OPFroOo0oOPr oo kFrP, PP P OOOHLFPRFLPR

o

PO PFPRPOFRPRPFPF OOPFPOPFRPROOFR OO PFP OO

P OO R OFR PR ORRPRPRRPRRLRRERORPRORRERPRERIRLPRLPR

ORrP OFRrR OFRPR OORRFPROORORRRERREROOLEROLR
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ANNEX 2 - Categorical data in analysis

Annex table 9: Categorical data describing demograpic characteristic

Country Abbreviation olddep_2007 dif_olddep2007_1970| dif_olddep2050_2007 exp_2004 exp_2004_2050
Austria AT 2 1 2 4 1
Belgium BE 3 2 1 3 3
Bulgaria BG 2 4 3 2 1
Czech Republic Cz 2 1 2 2 3
Denmark DK 2 2 3 2 3
Estonia EE 3 3 2 1 1
Finland Fl 2 4 1 3 3
France FR 2 1 3 4 2
Germany DE 3 2 2 3 2
Greece EL 3 4 1 3 4
Hungary HU 2 2 4 3 3
Ireland IE 1 1 3 1 3
Italy IT 3 4 1 4 2
Latvia Lv 2 2 2 1 1
Lithuania LT 2 3 1 1 2
Luxembourg LU 2 1 3 2 4
Netherlands NL 2 2 2 2 3
Poland PL 1 3 4 4 1
Portugal PT 3 4 2 3 4
Slovak Republic SK 1 1 4 1 2
Spain ES 2 3 3 2 4
Sweden SE 3 2 1 3 2
United Kingdom UK 2 1 1 1 2
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Annex table 10: Categorical data describing retirerant age and labor participation of older workers, @rt 1

Country

normal_age _men

normal_age w

early_age _men

early age w

median_age_men

median_age_w

Austria
Belgium
Bulgaria

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Poland
Portugal
Slovak Republic
Spain

Sweden

United Kingdom

N W NEFEF P NMNNMNNPFPPEPDNMNDNMNEPEDNMNNDMNDNNOWENEERDNDN

P W W NEFEPFPFPWWEDNPEPWDNDMWWOWDNOWEWOWDNPEP®WPRE

w

A WODNPEFPPFRPPM~MAPAPRPPEPNPEPMAADNMNPWOWENMNNMMMAENMAENDN

A OWONRPRRPAEDMRPRRPRAERRENRERPNREMNERLRMAENNDN

W W W N WEDNPEFPF WDMNPWEPDNDNEDNWWDNDNDNDNDNPRE

W W NEFE WEFRP NMNMNDNDNWEFPWEDNMNDNMNNWWWEPRERPPRPPRP
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Annex table 11: Categorical data describing retirerant age and labor participation of older workers, @rt 2

Country

act_rt 55 64

emp_55 64 m

emp_55 64 w

reduc_early

increase_after

earnings_limit

take_up_early

Austria
Belgium
Bulgaria

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Poland
Portugal
Slovak Republic
Spain

Sweden

United Kingdom

W A NP WPFRP WPFRP WP WOWEPDNWDNWSEEEDNDNDNDEPRP

OO O W N WPEFRP, MPBAMDMMNOOP WWEWWPRAODNMENDN

A OO NEFE AAPFP AN OOPFP WODNMDNDDRA WO OO W WDNNDN

g A W W N OO FE WS DO WDNDNDDNWWWDNOOENDN

A OTN WD OOEFE WD OO FL, WODN WDNMNDNPAMWOWEDNDNDN

P P AR P ORPRAMRPRLRDIMMNRPRDMEOODMRNMNRERNDEDMW

=

N WL, NPFP WWWWEFEDNPWOWEDNOWNMNNEDNDO®
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Annex table 12: Categorical data describing structte of pension system, part 1

Country

pension_base

first_tier_targeted

first_tier_minimum

first_tier_basic

second_tier

funded_tier

contr_of_private

Austria
Belgium
Bulgaria

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Poland
Portugal
Slovak Republic
Spain

Sweden

United Kingdom

N W FP, APFP WONDNMNDNWWDNMNNNPEPE™MPPRPM~MOOFR,PFPDNPRP

N NP P NP NDNPFPPDNDNMNPEPEDNDNDNDDNNDMDNDMDNMNDNMDNDMDNDDNDDN

N EPNNMNNMNNMNRENRNRRPNRRRPEPRPRRERRERNNLRLPRE

NP P RPRPRPRNMNNMNNMNPRNMNRPNMNRPRNRPRPNNNERERPRE

N DR WOFRPR ANRPRAEMDMNNPRPRREORRRONERRRPRE

P N R NRPNNRPNNRPRNMNRPRPRPRPRPREPNNENDNLERR

N D WOWONEFEPFNBAEADNWODNMPWWPAEAdMPPRPAEBEENDMODNDNDN
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Annex table 13: Categorical data describing structte of pension system, part 2

Country

private_income

funds_GDP

occup_pension

civil_servant

nmb_years_full_pension

tot_contrib

Austria
Belgium
Bulgaria

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Poland
Portugal
Slovak Republic
Spain

Sweden

United Kingdom

A WNRPR WRDMNRPRAERREOWNNRERNMRRE®WLER

WNNRPNMNNWRRRPRONRPERNWRNRRRPR

N

W W NEFE NEFP WOWOMNPEPEDNDMNWEPEDNMNNDMNWWERER®OWEREREEDN
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Annex table 14: Categorical data describing generdyg of pension system, part 1

Country

gross_repl

net_repl_low

net_repl_avg

net_repl_high

poverty

index_2tier

Austria
Belgium
Bulgaria

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Poland
Portugal
Slovak Republic
Spain

Sweden

United Kingdom

I

P W AN WNWOOAODNMNNDNPAMEPBAEDDNMNNMNOWDNMERPEPDNEPRE

I

N A WEF OON WO WWWDNWPANPEOWE>~MWODND®

N
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Annex table 15: Categorical data describing generiyg of pension system, part 2
median_income_m

Country

entitlement_first

accrual

median_income_w

inequality

Austria
Belgium
Bulgaria

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Poland
Portugal
Slovak Republic
Spain

Sweden

United Kingdom

I

W W W NDEDNWPAPEPWODNWNMPEENODNPEP WPEREPRPAS

w
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w
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Annex table 16: Categorical data describing pensioreforms

Country

inc_retirement

longer_emp

partial_retir

reduc_benefit

inc_contrib_per
iod

promoting_priv
ate

more_funding

link_bw_cb

Austria
Belgium
Bulgaria

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembourg
Netherlands
Poland
Portugal
Slovak Republic
Spain

Sweden

United Kingdom

N NDNDNPFPFPFRPPFPPFPNMNNMNPRPPNMNNMNEPRPRPEPRPNMNDNMDNMMNDNDD

N NP P FPNMNNPFPFPFPNMNNMNPPEPNDNMNMNNMNRERERPEDNDN

P NN PRPRPRPREREPNRPRRPRREPRPENNNRENRRERNLPR

N RPNRPNRREPNRPRRPNREPRPRNMNNNRRRRERNDN

N

P P NP NRPRPRNRPRPNMNRPRPRPNMNNMNNNRERRENDDN

NNBRP RPNRPNRPRRPRNMNRPRPRPNNDRERDNLPR

N N PN

N P P NMNEP NDNEDNMNNMNDNNDNDMNNDNENEDNDNDNDNDNDNDNDNDDNDDN

P NP NMNPFP NPFPPFPNMNMNMPEPNMNENDNMNMNNMNERERERPNMNEDN
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ANNEX 3 - Explanation of creating categories
Annex table 17: Demographic variables

Variable Definition of categories Explanation and source of variable

1'<20, "2'=between 20 and 25, '3’>25 Old dependency ratio 1st variant (population 65 and

over to population 15 to64 years) (in %) Eurostat
1'<120, 2= between 120 and 140, '3'=between hAAL&0, '4'>160| O'd 29€ dependency ratio in 2007 in percentage:

age dependency ratio in 1970, Eurostat
1'<180, 2= between 180 and 220, '3'=between AA®S0, '4'>250| O'd 29€ dependency ratio in 2050 in percentaget:

age dependency ratio in 2007, Eurostat
1'<7.5, "2'= between 7,5 and 10, '3'=between 1012, '4'>12.5 Gross Public Pension Expenditures as a Share of GDP

Economic Policy Committee (2006)

olddep_2007
dif_olddep 2007_1970
dif_oldep 2007-2050
public_expenditure_2004

change_expenditure_2004-2030

A 1o o . Change in public pension expenditure between 2004
1'<0,"2'= between 0 and 2, '3'=between 2 and-4 ‘4 and 2030, Economic Policy Committee (2006)

. o o . Change in public pension expenditure between 2030
change_expenditure_2030-2050 1'<0, '2'= between 0 and 2, '3'=between 2 and>4 ‘4 and 2050, Economic Policy Committee (2006)

. A 1o o . Change in public pension expenditure between 2004
change_expenditure_2004-2050 1'<0, '2'= between 0 and 3, '3'=between 3 and>77 ‘4 and 2050, Economic Policy Committee (2006)
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Annex table 18: Variables describing retirement agand labor participation of older workers

Variable

Definition of categories

Explanation and source of variable

normal_age_men
normal_age women
early_age _men

early_age _women

median_age_men
median_age_women

take _up
act_rt 55 64 2007
emp_rt 55 64 m

emp_rt 55 64 w

reduce_early

increase_after

earnings_limit

1'<65, '2'=65, '3' = more than 65 or flexible retirent age
1'<62, '2'= between 62 and 64, '3' = 65 and more
1'<60, '2' = 60, '3' = 60 and more, '4' = not aggllle

1'<60, '2' = 60, '3' = 60 and more, '4' = not aggllle
1'<60, '2'= between 60 and 62, '3' >62
1'<58, '2'= between 58 and 60, '3' = 60 and more

1'=low (less than 10%), '2'= medium (between 10%0%), '3' =
high (more than 20%)

1'<40, '2'= between 40 and 50, '3'=between 50 8n#&60

1'<45, '2'= between 45 and 55, '3'=between 55 andt6= betwee
60 and 65, '5'>65

1'<25, '2'= between 25 and 30, '3'=between 30 andt4= betwee
40 and 50, '5">50

1'=none, '2'= less than 4,6, '3'= 4,6 and mote, &tuarial
reduction, '5' = not applicable

1'=none, 2'= lesthan 5, '3'= between 5 and 8, '4' = 8 and more
actuarial increase

1'=yes, '2'= no after 63 years, '3'= no after 8&ry, '4' = no

Standard retirement age of men in 2005, Europe

Commission 2007

Standard retirement age of women in 2005, Eurog

Commission 2007

Early retirement age of men in 2005, Europear
Commission 2007

Early retirement age of women in 2005, Europea
Commission 2007

Medianegtent age of men in 2005, Eurostat

didferetirement age of women in 2005, Eurost
Take up of early retirement as a share of popuidit
64 years, Social Protection Committee (2008a
Activity rates of people 564 years old in 2007 (in 9
Eurostat
n Employment rate of men 55-64 years old in 2007
%), Eurostat
'Employment rate of women %4 years old in 2007
%), Eurostat
Reduction from the normal old-age pension if ea
retirement (in % per year), European Commissid
(2007)
Increased pension accrual after the normal retinén
age in 2005, European Commission (2007)
Limit of earnings if working after retirement, Sacti

an

ean

N

at

n

(.

ly

ne

Protection Committee (2007)
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Annex table 19: Variables describing structure of pnsion system

Variable

Definition of categories

Explanation and source of variable

pension_base

first_tier_targeted
first_tier_minimum
first_tier_basic
second_tier

funded_tier

contr_of_private

private_income
funds_GDP
occup_pension

civil_servant

nmb_years_full_pension

tot_contrib

1'= several years from working life, '2' = lifetiragerage, '3' =
lifetime average (notional accounts), '4' = pofntsn whole career,
'5' = flat
1'=no, 2'=yes
1'=no, 2'=yes
1'=no, 2'=yes
1'= DB, 2' = flat, '3' = points, '4' = notionalcauints

1'=no, 2'=yes
1'<20, '2'= between 20 and 50, '3'=between 50 an&8> 80
1' = countries who accepted private funds receltly; less than 5

of pension income, '3' = between 5% and 20% ofipariascome, ‘4
= more than 20% of income

1'<5, '2' = between 5 and 50, '3' > 50
1' = none, '2'= moderate, '3' = spread or mandatory

1'=no, 2'=yes

1'=no max, '2'= 25 years ateks, '3'= between 30 and 40 years,
40 years, '5' = more than 40 years

1'< 25, '2'= between 25 and 30, '3' = 30 and more

Pension base in 2005, European Commission (2(

Type of first pension tier, OE(AD05)

Type of first pension tier, OECAD05)

Type of first pension tier, OE(AD05)
Type of second pension tier, OECD (2005)

Presence of funded tier in statutory scheme, Sod

protection committee (2008b)
Percentage of workers contributing to private o
occupational private pension funds, Economic Po
Committee (2006)

Income from private fund as a percentage from tg

07)

ial

icy

tal

pension income, Economic Policy Committee (2006)

The size of pension funds relative to GDP in 20056 ,

OECD (2006b)

Presence of occupational pension scheme, Euroy
Communities (2002) and European Commission (2

Special schemes for civil servants, European
Commission (2007)

Number of years needed for full pension, Europe
Commission (2007)

Total pension/social security contribution (as %

gross wage), Social protection committee (2008k)

pean
007)

pf
an

European Commission (2007)
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Annex table 20: Variables describing generosity giension system

Variable

Definition of categories

Explanation and source of variable

gross_repl
net_repl_low
net_repl_avg
net_repl_high
poverty
index_2tier
entitlement_first
accrual
median_income_m

median_income_w

inequality

1'<45, '2'= between 45 and 60, '3'=between 60 &ntlEbetween
75 and 100, '5' > 100

1'<60, '2'= between 60 and 80, '3'=between 80 an#Sbetween
90 and 100, '5'> 100

1'<60, '2'= between 60 and 80, '3'=between 80 an#Sbetween
90 and 100, '5'> 100

1'<50, '2'= between 50 and 75, '3'=between 75 an#tSbetween
90 and 100, '5' > 102

1'<10, '2'= between 10 and 20, '3'=between 20 &n#t2> 25

1' = earnings, '2'= hybrid, '3' = prices, '4' Sfaliént

1'< 20, '2'= between 20 and 30, '3' = between8i03®, '4' = 35 an
more
1'< 1, '2'=between 1 and 1,5, '3' = between f¢hb2a '4' = 2 and
more
1'< 0,7, '2'= between 0,7 and 0,8, '3'= betwe8rafid 0,9, '4' =
between 0,9 and 1, '5' = more than 1
1'< 0,7, '2'= between 0,7 and 0,8, '3'= betwe8rafid 0,9, '4' =
between 0,9 and 1, '5' = more than 2

1'<3, '2' = between 3 and 3,5, '3' = betweénadd 4, '4' = more th
4

Gross replacement rate, OECD (2005)

Net replacement rate for low earners, OECD (2005)

and the Social Protection Committee (SPC) (200
Net replacement rate for average essn&ECD (2004
and the Social Protection Committee (SPC) (200
Net replacement rate for high earners, OECD (20
and the Social Protection Committee (SPC) (200

Poverty ratio of people 65+ (ceiling at 60% of the

median) in 2006, Eurostat
Indexation of the second tier, European Commiss
(2007)
Overall entitlement from first tier (full-career vir)
(as % of average earnings), OECD (2005)
Accrual rate of pension (as % of individual earsing
OECD (2005) and European Commission (2007

Relative median income ratio (65+) for men in 20
Eurostat

Relative median income ratio (65+) for women in 2
Eurostat

Inequality of income distribution S80/S20 incomg
quintile share ratio for people older 65 years00%,

6)

6)
05)
6)

1"

ion

)

~

v

C

Eurostat
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Annex table 21: Variables describing pension reforms

Variable

Definition of categories

Explanation and source of variable

inc_retirement
longer_emp
partial_retir
reduc_benefit
inc_contrib_period
promoting_private
more_funding

link_bw_cb

1'=no, 2'=yes
1'=no, 2'=yes
1'=no, 2'=yes
1'=no, 2'=yes
1'=no, 2'=yes
1'=no, 2'=yes
1'=no, 2'=yes

1'=no, 2'=yes

Increasing retirement age, European Commission/R@uropean Commission
(2006), International Social Security Agency (2004)
Promoting longer employment, European Commissi®@® T2, European Commissi
(2006), International Social Security Agency (2004)
Partial retirement, European Commission (2007)pgean Commission (2006),
International Social Security Agency (2004)
Reduction benefits, European Commission (2007)oesn Commission (2006),
International Social Security Agency (2004)
Raise in contribution period, European CommissRO0{), European Commissio
(2006), International Social Security Agency (2004)
Promoting private scheme, European Commission (R@#opean Commission
(2006), International Social Security Agency (2004)
More funded schemes, European Commission (2007ppEean Commission (2006
International Social Security Agency (2004)
Stricter link between contributions and benefitsgtrdpean Commission (2007),
European Commission (2006), International SociaL8ity Agency (2004)

N

~
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ANNEX 4 — Output from SAS
Annex table 22: Output from PROC PRINQUAL, SAS progam

PRINQUAL MT'V Algorithm Iteration History
Iteration | Average | Maximum | Proportion | Criterion
Number | Change Change | of Variance | Change | Note

1| 0.24145 2.04563 0.38547

2| 006532 032608 044464 005917
3| 0.03616 0.44413 045276 0.00812
4| 0.02640 028370 045614 000335
S| 0.01934 0.26003 0.45793 0.00179
6| 001479 021060 0453597 nooio4g
T 001137 0.17334 0.45958 00006l
2| 00059 0.16098 045338 0.00033
9| 0.00720 013989 04a0z0 0.0oogs
10| 0.00595 0.12140 0.46033 0.00017
11| o.00503 010465 0D4a051 n.ooo13
12| 0.00434 0.08829 046061 n.00010
13| 0.00380 0.0735% 044068 000008
14| 0.00337 0.06101 0.46075 0.00006
15| 0.00304 0.05056 046080 0.0000%
16| 000277 0.04731 04a085 0.0ooos
17| 0.00257 0.04396 0.46059 n.00004
18| 0.00243 0.05035 0.46093 n.00004
19| 0.00235 0.05142 0.46097 n.00004
20 0.00230 0.05207 046101 n.00004
21| 0.002z27 0.05221 046105 n.00004
22| 0.00z228 0.05178 046109 n.00004
23| 000229 005205 04a114 0.0ooos
24| 0.00232 0.05434 046119 0.00005
25| 0.00237 0.05759 046124 0.0000%
26| 0.00245 0.0a177 D4a128 0.oooos
27| 0.00254 0.06557 046135 0.00006
28| 0.002a2 0068591 046141 000006
29| 0.00270 0.07176 046147 0.00006
30| 000278 0.07408 044153 0.00006 | Mot Conwverged

WARNING: Faled to conwverge, however criterion change is lessthan 0.0001.
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Annex table 23: Part of output from PROC PRINCOMP, SAS program

Eigenvalues of the Correlation Matrix

Eigenvalue | Difference | Proportion | Cumulative

1| 124745890 | 18691210 0.2495 0.24395
2| 106053780 67633975 0.2121 04616
3 38419805 | 03087820 0.0768 0.5384
4 35351584 | 07456868 0.0707 0.6091
3 277855116 | 027655593 0.0557 066459
6 250859523 | 01630134 0.0502 07150
7 23459385 | 06379818 00469 07620
8 1.6879571 0.1563373 0.0338 07957
9 1.5318198 | 0.0400725 0.0306 0.8263
10 14915472 | 02187921 00298 08262
11 127277552 | 02680329 00255 0.8816
12 1.0047223 | 0.0906401 0.0Z201 0.9017
13 09140822 | 0.09919%7 0.0183 0.9200
14 08148825 | 02082966 0.0163 0.9363
13 06065858 | 0.0775412 0.0121 0.9484
16 05220447 | 00725910 0.0106 0.9590
17 04560537 | 0.0163088 0.00%1 05681
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Annex table 24: Eigenvectors from PROC PRINCOMP

Eigenvectors

Prinl Prin2 ( Prin3| Prind| Prin5| Prin6| Prin7| Prin8| Prin9
olddep 2007 - 103470 | 0118132 | -264350 [ 0.061605 | 0.024926 | 0.079336 | - 174066 | 0.199862 | 0. 169288
dif olddep2007 1970 - 083361 | 0.103615 [ -073641 [0.098159 | - 290377 | - 162510 | 0.0201746 | - 055724 | 0.220830
dif olddep2050 2007 -019165 | - 222846 | 0.181885 [ 0.049986 | - 051642 | 0.084765 | 0.092553 | 0.090717 | 0173843
exp 2004 - 201669 | 0.059876 | 0.073381 [ 0.212058 | 0.041304 | 0065727 | -033503 |- 125558 | 0115768
exp 2004 2050 -092195 | 0168636 | 0.027200 [ -304880 |- 158661 | 0127561 | 0062588 |- 155130 | 0072872
norm_age m - 035855 | 0204168 | 0.204846 | 0.149626 | 0.242899 | 0.044580 | 0.078758 | -. 112547 | - 106694
norm_age w 0.015766 | 0.206312 | 0.059438 | -.038500 | 0195450 | 0226952 | 0063075 | -.073975 | - 056412
early age m 0.202651 | 0.000779 | 0.222070 | 0.099899 | 0.009983 | - 07A554 | 0.103932 |- 141171 | 0.098171
early age w 0.200489 | 0.003159 | 0.192460 | 0.118098 | - 101840 | 0.026551 | 0073388 | - 144872 | D.121426
median age m 0182397 | 0.084236 | - 234169 |- 193240 | 0069620 | 0.041242 | 0.013380 | - 021817 [ 0.134377
median age w 0141210 | 0141695 [ -261875 | 0018518 | 0.002940 | 0.153100 | 0.138071 | -.05092% [ 0.082505
take up early -0ea7a6 | 0018227 | 0.065479 |- 118399 | 0.113994 | 0.393923 | 0.106213 | -.044568 | -.013483
act_rt 35 64 D.180607 | 0.082995 | -282275 | 0.077278 | 0.002241 | 0183837 | 0080737 | -.061665 | 0.016041
emp 35 64 m 0220172 | 0.094932 | -.109763 [-.031743 | 0087453 | 0.179031 | 0.046534 | - 048971 [ 0.080613
emp 35 64 w 0173848 | 0.008639 | -.281929 | 0192062 | 106900 | -.009427 | -036263 |- 208059 [ -.054573
reduc_early 0.1%4004 | -091330 | 0.078735 | 0.060735 | 0.003107 | 040785 | 0.346352 | -.070743 [ 0.008302
increase after 0192341 | -065172 | -.016147 | 0.023445 | - 277850 | 0.091705 | 0.025748 | 0.096612 [ 0.1031 59
earnings limit 115825 | 0.165891 | 0.179815 | - 142149 | 0.081021 | -.112405 | 0.105070 | 0.108371 | - 222582
pension_base 0154310 | 0.052294 | 0.202911 | -.026214 | 0.021434 | 0.244987 | - 193791 | 0.11188% [ - 085680
first tier targeted 0.000645> | 0205916 | -.053835 | 0215256 | -.134352 | -.066670 | -208360 | 0.019080 ( -.003763
first tier minimum -005183 | - 138193 | 0.106549 | -.204310 | - 144467 | - 124226 | 0.080150 | -.226635 | 0.3955344
first tier basic 0118577 | 0.091862 | 0.036352 | -.069509 | - 212100 | 0.076057 ] - 138062 | -.011465 [ -40a450
second_tier 0223264 | 0.1155900 | 0.170834 | 0.092477 | -.042336 | 0.045682 | 0.024193 | -.003742 [ 0.032519
funded_tier 0.048623 | - 252051 [-.113674 [-.019017 | 0.061474 | 0.129452 | 0.038a15 | 0.120981 [ 0.064310
contr_of private 0.096144 | - 128364 | 0.174370 [ -.293437 | 0181524 | 0.069036 | -.055061 | 0.069413 [ 0.013138
private income 0195319 | 0.175471 | 0.144859 | 0.073964 | -00a431 | 0.083452 | - 003717 | -.069935 | 0.083091
funds GDFP 0153142 | 0.124350 | 0.090046 | 0122132 | 038237 | - 004467 | 0319778 | - 117160 | - 042427
occup pension -031621 | 0265666 | -.009243 [ 0.079978 | 0.120153 | 0.053924 | 0.055501 | -.051520 | 0106778
civil servant 0.093596 | 0.133768 | 0.142221 | - 218325 | 0242879 | - 237144 | 0.113352 | 0.102856 | 0.077739
nmb_years full pension | - 020226 | 0196246 | 0.131225 | 0.147037 | - 208289 | -002672 | - 1715376 | 0.157214 [ - 085509
tot_contrib 0.015035 | 0.162989 | 0.081405 | 0.080255 | - 055106 | 0213427 | - 102747 | 04147158 | 0.251749
gross_repl - 192974 | - 112891 | -035363 | -035634 | -020955 | 0.086663 | 0.229841 | 0113583 | -. 105154
net repl low - 133291 | 0146507 | -021635 |- 048373 | - 145685 | 0.260424 | - 143245 |- 187883 | 0.099585
net repl avg - 222571 | -070251 | -021109 | 0.002608 | 0.021138 | 0.225482 | 0161189 | 0187347 | -.013113
net repl high - 187529 | - 066692 | -082072 | 0.022456 | - 111930 | 0.227842 | 0.329583 | 0.022730 | - 016656
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Annex figure 1: The plot of the first two principal components from transformed data, SAS program

The SAS System
Plot of the First Two Principal Componsnts
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