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Foreword

This report has been prepared as an output ofrtisé-ih-fund actuarial project between
the National Actuarial Authority of Greece (NAA) duthe International Labour Office
(ILO) entitled “Actuarial support to the National cvarial Authority of Greece

(GRE/06/01/GRE)”. The project focuses on advisitg tGreek Authorities for the

development of its in-house actuarial modellinglgotm project the demographic and
financial situation of the different public pensi@ehemes defining the public social
security system of Greece. The Director GenerahefILO entrusted the International
Financial and Actuarial Service (ILO/FACTS) of th®ocial Security Department
(SECSOC) to complete this mandate. It is anticighabee NAA will be in an improved

position to conduct regular actuarial valuationshef Greek public pension system.

The present report presents the actuarial projestiaf the two main public pension

schemes of Greece, IKA for private sector workers @GA for agriculture workers. The

baseline projections presented in this report andopmed as of the valuation date of
31 December 2005 for a projection period to ye&s528nd on the assumption that the
legal financing and benefit provisions and estalelis practice governing the IKA and

OGA schemes as of 31 December 2005 remain unchamdettire.

Chapter One presents the general population andoregonomic projections supporting
the development of demographic and financial ptaas. Chapter Two presents the
actuarial projections of the IKA scheme and Chaptéree presents the actuarial
projections relevant to the OGA scheme.
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Executive summary

IKA

Actuarial projections were performed as of the aibn date of 31 December 2005. The
valuation period is of 50 years, i.e. ending inry2@565. Projections assumed the financing
and benefit provisions governing the IKA and OGAeames as of 31 December 2005
remain unchanged in future, the status quo basmsoe

Actuarial projections are based on assumptionsemodraphic and economic variables
that are mutually consistent. No administrationt€@se included in the projections. The
general population and macro-economic variableg werstly projected on the basis given
by the EU Ageing Working Group. Some reservatiaesexpressed below.

The statistical database and general informatitevaet to the IKA and OGA schemes
was duly provided to the ILO through the Nationakéarial Authority. Much effort had to
be invested to understand as best as possiblegisaltion of the schemes as no official
translation was available and several legislatiextst had to be referred to in order to
establish the initial database as of the actuaahiation date, to establish scheme-specific
assumptions and to codify the benefit provisionshef schemes. The ILO is satisfied in
general with the exception of a limited number ii#as where improvements could not go
further in view of too limited information made dhadble for different and justified
reasons. The identification of those areas of iwgmment will be useful to provide
guidance for improving the quality of future aciahvaluations.

It is important to bear in mind the inherent higkgrke of uncertainty when projecting the
long-term benefit promises of the national pensigstem, in this case for 50 years. This is
inevitable for any pension actuarial valuation. emsitivity of the financial results to
variations in each variable, and in aggregate, s@¢edbe taken into account. The key
details of the projection results are providedhia teport.

It is worth mentioning in the case of IKA that t@®mmittee of Experts of the ILO has
noted that the persons victim of a partial inva§idiue to a work injury receive inadequate
benefit protection.

From the experience analysis of the inter-valuafienod covering the financial period
from 31 December 2000 to 31 December 2005, the mgsbrtant finding is that the
demographic pressure on the pension scheme hasasect as the ongoing ageing
development has continued progressively during pleaiod. The bulk of the rise in the
number of pensioners comes from the old age andveus’ benefits. As forecasted in the
previous actuarial valuation, the annual deficid iracreased in the last 5 years. However,
it is worth mentioning that the financial situatityas proved to be in a slightly more
favourable situation than expected.

The highlights of the projections are as followstlie event where actual experience in
future would be in line with the assumptions présdmunder the base scenario:

* The ratio of the number of active contributors tery pensioner in 2055 will be less
than half of what it was in 2005, i.e. decreasmugf 2.51 contributors per pensioner in
2005 to 0.99 contributors per pensioner in 2055s Hppears to reflect not only the
general ageing process, but also the impact opdissibility for active people to retire
relatively early as their life expectancies inceeas
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OGA

* The IKA projected pay-as-you-go (PAYG) cost rateaagercentage of the insurable
earnings will remain largely above the current dbotion rate of 21 per cent. From
26.1 per cent in 2005 to 59.3 per cent in 2055, gt@ected PAYG cost rate is
projected to increase to a level equivalent to Igetinree times the level of the
contribution rate if it remains at its current levéhis is mainly due to the steady
increase of old age benefits.

» The annual deficit will be fairly stable for thextéd5 years at about 0.6/0.7 per cent of
GDP. This is partly explained by the relatively pguage of the existing IKA insured
population who will begin retiring at a later stagtowever, the deficit will increase
steadily from 2020 up to 2055, when it is expedttede around 7 per cent of GDP.

The driving cost factor is closely related to thérement age which may be at a relatively
young age. Unless measures are undertaken to sectlea sources of income to the IKA,
or to reduce the benefit expenditure, the finansiatainability of IKA will continue to
significantly deteriorate in the future in relatitmits current level.

Actuarial projections of the pension scheme foicadgural workers, OGA, are made for
each of the 3 insurance branches of OGA (Basicjtiaal and Main).

While OGA remains one of the largest social segsghemes of Greece, it is expected
that the number of active insured members will ca® to decline throughout the
projection period from almost 700 thousands in 2@0&bout 400 thousands in 2055. This
leads the scheme to an uncommon demographic areddresfinancial situation.

During this period, total number of pensions andsgeers will develop differently in the
difference branches. The total number of pensi@id m the basic branch will decrease
from around 825 thousands in 2005 to 33 thousam@9%5. The total number of strictly
additional pensions will also decrease from nea#l§ thousands in 2005 to quasi zero in
2055. During the same period, the number of Maith Additional pensions will increase
from 228 thousands to 408 thousands. In additioa,mumber of so-called “uninsured”
pensions will grow from 66 thousands to 166 thodsaithere is some uncertainty on the
pensions paid to this group. If it is believed tbheégegory of pensioners will represent a
substantial number of the total pensioners of O&# therefore of its cost, the magnitude
is very difficult to predict.

Due to the previous non-contributory characterisfiche Basic branch, OGA receives
significant subsides from the Central budget. Ais thranch is phasing out, its cost is
expected to decline from 1.51 to 0.31 per cent DPGhetween 2005 and 2055. At the
same time, the successive contributory brancheé&dditional and Main will mature and
the expenditure increase from about 0.39 per deGDd to 0.81 per cent of GDP between
2005 and 2055 while income will stagnate from (pé2 cent of GDP in 2005 to 0.29 per
cent of GDP in 2055, therefore creating a defi€iamund 0.52 per cent of GDP in 2055.
The consolidated deficit of the three branchesO52would therefore be of about 0.8 per
cent of GDP.

While the Basic branch is phasing out, the Maimblhais maturing. With an accrual rate
of 2 per cent per contributory year and reasonaiolexation each year, is it not the main
source of the deficit of the system.

The imbalance in the system is largely due toémagraphic situation, characterized by a
decreasing number of active members due to th@rsettinsured members covered by
OGA and at the same time an important stock ofipaess.

Xii
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Legal, but also effective retirement age being éary, it is higher than for in most of the
other pension schemes of Greece and it is notveeli¢hat for such a category of insured
members, it should be higher.

Nevertheless, some savings could be made by revieile different family additive and
increments, not all being necessarily justified anthe probably being very difficult and
costly to administer.

Other issues

General population and macro-economic projection frame

The actuarial projections of the IKA and OGA pensgchemes were performed on the
basis of projections of the general population tégge as well of the key macro-economic
determinants for pension projections. For the ganpopulation projections, three key
variables affect the outcome, namely the totallfigrrates, the net migration population
and the mortality assumptions. The assumptions fmethe baseline projections in this
report had to be fitted to the ones provided by Bk Ageing Working Group, at the
request of the National Actuarial Authority of Geceeln the case of mortality assumptions
over the 50-year projection period, the use ofEhkeAgeing Working Group assumptions
meant a deviation from the usual ILO demographibocebased approach to develop
mortality rates. This has meant a relatively imaottimpact on the results, namely for the
IKA scheme, as the mortality rates of the EU AgeWgrking Group differ from those
that the actuaries of the ILO would have recommdngsng. As a result, the number of
deceased persons projected under the baselinectwog (in line with EU Ageing
Working Group) are higher than the ILO-recommendenttality projections that are 75
percent of the baseline results. Indeed, the IL@eweed the past mortality experience
under the IKA scheme and found statistical releeairc this experience that showed
mortality rates are 75 per cent of what is assunmeter the EU Ageing Working Group.
The NAA has been informed of this situation and Id€xrided to provide the results using
the recommended assumption for mortality in theexdrof a sensitivity test.

Other macro-economic variables were projectechim With official projections.

Scheme-specific data and assumptions

As referred in the introductory section of the Hxde Summary, some statistical
information relevant to IKA and OGA could not betaibed with sufficient reliability but
causing no significant impact on the validity o&tprojection results. In particular, the
statistics related to the family status of insumémbers - providing the basis for
projecting family-related benefits - were not fullwailable. Similarly, the projections
related to the movement of insured members from soieeme to the other over the
working life of a person had to follow a simplifiegpproach given the limited data
situation on those cases under the Greek pensigtersyas a whole. The handling of
inactive insured persons in terms of their futueeddit entittiements was also simplified for
similar reasons. Until the detailed cohort-baseadax@l projections of the entire pension
system of Greece are complete, it is not possibleldvelop an accurate and detailed
reconciliation of the movements of insured persatsoss the different schemes.
Reasonable assumptions were made to circumverg thefeciencies related to IKA and
OGA.

ILO/TF/Greece/R.22 Xiii






1. General population and macro-economic projections

Future income and expenditure of IKA and OGA w#i tlosely linked to changes in the
main macro-economic and demographic variables taifipthe country as a whole namely,
inter alia, the size and age structure of the general pdpaolaemployment levels,
economic and wage growth, inflation and interesesaThe projection of the future
finances of the different components of the nalipemsion system and in aggregate terms
requires starting from the projection of the geh@a@pulation of Greece and the main
variables affecting national economic activity. Tgeneral population and economic
projections are an intermediary step to derive a@l projections of the different
components of the national pension schemes.

General population projections provide the bagigftimating the size and composition of
the labour force. Projections of gross domestiaped (GDP) and workers’ productivity
growth indicate, in turn, how many workers, in tlaour force, will be active and
employed in the economy, as well as the level eifrtimdividual remuneration. Since these
factors are both directly and indirectly interretht- for example, changes in the general
population directly affect the economy whilst ecomo performance is, in turn, having an
impact on migration, changing the general popufatio population and economic
projections are performed together to ensure kieyriglations are coherent throughout the
projection process.

Assumptions have been developed following an aisalykspast trends and a review of
plausible future experience, bearing in mind theiows indications provided by the
European Union Ageing Working Group to the extdmgytare relevant for the actuarial
valuation of the Greek pension system. Where deviatare assumed, a full set of
justifications is provided.

The main assumptions and projections related tergénlemographics and economics of
Greece are discussed in the following sub-sectifusther details may be found in
General population projections

The determinants of future population changes ariify, mortality and net migration.
Fertility rates determine the number of births, letmortality rates determine how many,
and at what age, people are expected to die. Ngtation represents the difference
between the number of people who permanently emtdrthose who permanently leave
Greece and is the most volatile of the three.

The resident population in 2003 was estimated 20051000 based on the EU Ageing
Working Group estimates. The present projectiorgl ukis as a starting point for single
age population cohorts by sex and age, with thegiian that adjustments for age-specific
distribution had to be made for age ninety and abdWhe general population was
projected starting in 2004.

The total fertility rate (TFR) represents the ageraaumber of children each woman of
childbearing age would have if she had all herdehib in a particular year. If there is no
migration, a TFR of 2.1 is required, in principler each generation to replace itself over
time. In 2003, Greece TFR was estimated at 1.2@vel substantially lower than the

natural replacement TFR. The base scenario asdhaiethe TFR will increase until 2025

to 1.5 and will remain at that level until the emidthe projection period. The assumption
on the overall TRF is based on EU Ageing Working@r estimates whilst the pattern of
fertility rates by single age corresponds to thelioma variant projections of the United

Nations.

ILO/TF/Greece/R.22 1



Table 1.1

Initial life expectancy is based on the EU AgeingMing Group estimates. For the base
scenario, life expectancy at birth in 2005 was 7#6r8males and 81.8 for females. Life

expectancy at an advanced age is a key drivereofdht of retirement pensions. At age 65,
the remaining life expectancy was 16.8 and 20.€peetively, for males and females in

2005. Mortality improvements are assumed to oatwacicordance with the pattern of fast
increase of UN estimates.

Net migration was set at 45,000 in the year 2008 was assumed to decline linearly to
40,000 in 2010, to 38,000 in 2020, and to 35,002G80, remaining constant afterwards.
This assumption was based on the EU Ageing Workdngup estimates. On one hand,
considerable migration movements have been obsenvdte recent past and are highly
likely to take place in the future as well; on thteéer hand, the exact number of migrants
depends on a set of political and economic conttibiat are difficult to forecast. In such
circumstances, the simplistic assumption for negration was considered the most
appropriate approach, since migratory phenomendditwyve to be more pronounced than
those observed in the covered population until tigignificantly influence the long-term
financial situation of the social security systethere is an inevitable and inherent high
degree of uncertainty in this assumption concermigyation.

Table 1.1 indicates the main general demographstimgstions used in this actuarial
review.

Main assumptions for general population projections

General population variable Assumption Source

Total fertility rate

Mortality improvements

Net migration

Increasing from 1.29 to 1.50 until year 2025 and

remaining constant at 1.50 thereafter EU Ageing working group

Life expectancy at birth in 2005 Life expectancy at birth in 2005
Male: 76.8 Based on the EU- Ageing working
Female: 81.8 group

Life expectancy at birth in 2055 Life expectancy at birth in 2055
Male: 82.1 Based on the middle variant UN
Female: 87.0 projections

Declining linearly from 45,000 to 40,000 in 2010, to

38,000 in 2020, and to 35,000 in 2030 and EU Ageing working group

remaining constant thereafter

The following Chart 1.1 shows the projected genpoglulation up to year 2055 according
to the three main population age groups: childwearking-age and pension-age. The
changes in the relative size of each age grougtiilite the inevitable ageing process
already experienced by the population of Greece filimber of children will decline
slightly while the number of those of pension-agk increase at a much higher pace over
the projection period.

ILO/TF/Greece/R.22



Chart1.1  Projected general population, 2005-2055 (thousands)
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Table 1.2 shows population projections under theseli@e scenario. Given that
assumptions will materialize, the highlights are:

The general population will increase to approxidyaidl.5 million by 2023 and then
will decrease to 10.8 million by 2055.

The total population will decrease by 3 per cergrothe projection period and the
number of older people in the pension-age populagimup of age 65 years and over
will increase by 75 per cent.

By year 2055, pension-age people of age 65 yearoaer will be three times more
numerous than the children’s population group.

The ratio of the number of working-age people tohepension-age person will fall
from 3.74 today to 1.7 by 2055. This is a trendepbsd in line with other countries
facing a rapid ageing process.

The projected change in the population structutecneate an inevitable heavy burden
on the long-term finances of the national publiogen system, namely the schemes
of IKA and OGA.

ILO/TF/Greece/R.22 3



Table 1.2  Projected general population, 2005-2055 (thousands)

Age Ratio of

Year Total no. persons 15-64
0-14 15-64 65 and over to no. persons 65+

2005 11,098 1,591 7,502 2,005 3.74
2006 11,142 1,581 7,506 2,055 3.65
2007 11,184 1,575 7,545 2,063 3.66
2008 11,223 1,571 7,576 2,076 3.65
2009 11,259 1,569 7,607 2,083 3.65
2010 11,293 1,566 7,618 2,109 3.61
2011 11,324 1,562 7,620 2,141 3.56
2012 11,352 1,560 7,608 2,183 3.49
2013 11,377 1,559 7,599 2,219 3.42
2014 11,399 1,561 7,597 2,242 3.39
2015 11,419 1,561 7,601 2,257 3.37
2020 11,473 1,527 7,561 2,385 3.17
2025 11,475 1,467 7,470 2,538 2.94
2030 11,441 1,412 7,325 2,704 2.71
2035 11,385 1,375 7,075 2,936 2.41
2040 11,299 1,346 6,785 3,168 2.14
2045 11,171 1,318 6,468 3,386 1.91
2050 11,000 1,284 6,180 3,536 1.75
2055 10,795 1,250 6,017 3,529 1.70

Key macro-economic variables projections

Projected changes in the population and labourefprovide the capacity for additional
output through more workers and increased prodtictivabour force participation by age
of the male population is assumed to grow sliglalyyounger and older ages while
decreasing for the mid-career ages. Age-specifiafe labour force participation rates are
assumed to increase substantially for all agemenwith the EU Ageing Working Group
estimations based on cohort methodology.

GDP growth is the combined result of productivitpdaemployment variation. The
nominal interest rate is the combined result ofréed rate of interest of 2.9 per cent and
consumer price inflation of 2.0 per cent in theerehce year. Thus, the nominal interest
rate is assumed at 5.0 per cent per annum.

Table 1.3 shows the principal economic assumptiusesl in this actuarial review. Further
details may be found in Appendix I.
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Table 1.3  Main assumptions for key macro-economic variables projections

Macro-economic variable Assumption Source

Real GDP (annual, in millions Euro) Increasing from 170,418 in 2005 to  EU Ageing working group
314,855 in 2050

Consumer price inflation 2005 to 2007 (actual) Decreasing to 2.0 % in 2008 EU Ageing working group

(% p.a.) 2008 and over 2.0%p.a.

GDP deflator variation 2005 to 2007 (actual) Decreasing to 2.0 % in 2008 ILO own assumption

(% p.a.) 2008 and over 20%p.a.

Real rate of return (% p.a.) Constant at 2.9 %p.a. ILO own assumption

Labour force participation rates Single-age rates EU Ageing working group

Chart 1.2 shows the pattern of the main econonsaraptions over the projection period
up to year 2055. This allows an appreciation of cbberence between them. The price
inflation and the productivity per capita exhiltiiet same pattern, decreasing in the first
projection years and becoming stable thereaftecosting to the assumptions used, the
GDP deflator is equal to consumer price inflatim@rothe whole projection period. GDP
deflator and productivity per worker are used as ¢bmponents to model future wage

growth levels.

Chart1.2  Projected pattern of the main macro-economic variables, 2005-2055
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2.

2.1.

IKA pension scheme

This section presents the actuarial projectiontheflKA scheme. Workers compulsorily
covered under IKA are all private sector employeegiept Greeks living abroad and
specific self-employed insured on a voluntary hastth almost 2 million active
contributors in 2005, IKA is the largest socialw#y organization in Greece.

IKA provides insurance coverage to its membersufinovarious benefits such as medical
care and medicament insurance. However, this aatuaiuation covers only full old-age
pensions, reduced old-age pensions, disability ippss death pensions and funeral
expenses. With the exception of funeral expensegegiions focus on the long-term
financial commitment of the IKA. Most pensions @aegyable for life and paid on the basis
of 14 monthly payments.

The IKA pension system is financed by contributitnosn both employers and employees.
The total contribution rate is 20 per cent of thhesg income for most of the occupational
groups. The contributions are shared between emplkyd employee with a ratio of 2 to
1. Arduous or unhealthy workers have a specific trdoumtion pattern. The total
contribution rate is 23.6 per cent, shared respalgtiat 14.4 per cent for the employers
and 8.87 per cent for the employees.

Appendix Il provides a detailed overview of the kayerage, contribution and benefit
provisions as at December 2005.

This section deals exclusively with IKA and is digd into four sub-sections, namely the
past experience review, the data and projectiosgnagtions, the actuarial projections for
the base scenario and the sensitivity tests. Unddeswise specified, the monetary value
of the projections presented in this report isiroenominal terms.

Past experience review

This sub-section discusses the evolution of thaniwnal situation of IKA since the last
actuarial valuation that took place five years agjue financial year of IKA is the calendar
year. Therefore, the inter-valuation period cowis financial period from 31 December
2000 to 31 December 2005.

2.1.1. Highlights of demographic experience

Overall, demographic pressure has increased oegpdht five years. The ongoing ageing
development of the IKA insured population contingpesgressively. As a result, a much
stronger growth of the total number of pensionbantcontributors is observed. The upper
part of Table 2.1 shows the observed number ofipeass from 2000 to 2005.
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Table 2.1

Observed number of contributors and pensioners, 2000-2005 (thousands)

2000 2001 2002 2003 2004 2005
Observed*
Contributors 1,885 1,895 1,900 1,940 1,972 1,985
Old age 489 501 506 522 535 552
Disability 140 136 137 131 131 131
Survivors 219 224 228 230 237 243
Forecasted (GAD report, 2002)
Contributors 1,515 1,531 1,547 1,562 1,578 1,594
Old age 521 535 548 562 575 589
Disability 162 162 161 161 160 160
Survivors 225 227 230 232 235 237

" Refers to the number of active contributors at the end of the financial year. This number might be different from number from
Databases utilized in this valuation.

The bulk of the rise in the number of pensionemme® from the old age and survivors’
benefits. In fact, the number of old age pensiohassincreased substantially since 2000.
Over this five years period, the number of pengi®weent up from 489,000 to 552,000,
which corresponds to an increase of 13 per cerd.rittmber of survivor pensioners has
increased in a similar way. The observed numbatisHbility pensions went down from
140,000 to 131,000 over five years due to high atitytamong disability pensioners and
low frequency in the number of new disability cases

The lower part of Table 2.1 shows the expected mumob contributors and beneficiaries
from the previous actuarial valuation of 2002 utaleen by the British Government
Actuary’'s Department (GAD). Due to the availabiligf only five-year expected
contribution and benefit amounts in the GAD rem$r2002, the values in the intermediate
years were obtained by linear interpolation.

For the period of 2000-2005 the number of beneftipients was overestimated. The
deviation related to the number of contributorals of interest. Though the deviation is
large in nominal terms, it is worth mentioning thtae growth is very similar when

comparing observed values to forecasted values.eMenythe definition of the notion of

contributors is obviously different in the two casand it is difficult to draw sound

conclusions.

2.1.2. Highlights of financial experience

The previous actuarial valuation presented theeptimns of the future cash flow statement
of IKA in real terms. As the ILO projections areepented in nominal terms, all financial
projections of the previous actuarial valuation dndeen converted into nominal terms,
based on the inflation assumption as describedatan O, in order to present comparable
figures. Table 2.2 shows a comparison of the firs@riorecast of the GAD report of 2002
with the observed values. This table does not densminor items irrelevant to this
review.
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Table2.2  Revenues and expenditures, 2000-2005 (millions)

2000 2001 2002 2003 2004 2005
Observed*
Contribution income 3,712 4119 5,364 5,089 5,482 5,355
Investment income 19 13 41 61 107
Benefit expenditure 4,722 5,152 5,431 5,747 6,283 6,691
Administrative expenses 34 39 38 45 55
Forecasted (GAD report, 2002)
Contribution income 3,709 4,019 4,328 4,638 4,947 5,257
Investment income 22 23 25 26 27 29
Benefit expenditure 5,199 5,573 5,948 6,323 6,698 7,072
Administrative expenses 85 92 99 105 112 119

*This number might be different from number from Databases utilized in this valuation.

From Table 2.2, it can be seen that the benefierapure growth for the past five years
was projected reasonably accurately. However, tmribution incomes have increased
more rapidly than forecasted. Therefore, it is twartentioning that part of the deviation
can be explained by a change in the accounting roileghe IKA. From 2002 onwards,
contribution income refers to accrued contributionsomparison to paid contributions as
was the case before 2002. This explains why théribotion income increased in 2002.
Overall, the financial situation has proved to heai more favorable situation than the

expected one.

Chart 2.1 illustrates the contribution income anendfit expenditure observed in
comparison to forecasted values. Miscellaneousniiecand expenditure are not included
in the chart in order to emphasize only the cruamncial components.

Chart2.1  Observed and expected contribution income and benefit expenditures, 2000-2005 (billions)
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2.1.3. Long-term forecast of previous actuarial review

Chart 2.2

According to the previous actuarial review, the I&nsion scheme will have negative
annual balances all over the projection periochasva in Chart 2.2.

Cash flow statement from previous actuarial review, 2000-2050 (billions)
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The nominal deficit is expected to be around 4liobileuros in 2050. As illustrated in the
chart, deficits are expected to remain relatively in the first years of the projection, but
are expected to grow rapidly after 2020. The uytleglageing process of the IKA insured
population has been pointed out as the main exjemdor the deterioration of the

financial cash flow.

2.2. Data and projection assumptions

The IKA pension scheme projections require a cohmgameive set of assumptions. From
the national projections, some assumptions have &aended to the IKA scheme specific
projections. Since IKA active contributors reprdasarsignificant part of the Greek labour
force, meaningful relations can be drawn betweetioma and IKA scheme specific

variables.

2.2.1. IKA scheme specific assumptions

The salary growth of the IKA insured populationsisongly correlated to the national
salary growth. In addition, the IKA salary growtlidtuates according to fiscal and legal
parameters such as the ceiling on contributiondessribed in the IKA legislation. The
future evolution of the age-distribution of theunsd population is also a major factor in
the overall long-term IKA salary growth projectionall factors considered, the IKA

salary growth is expected to grow on average bypéiOcent per annum over the long
term, which is similar to the national salary growestimated at around 3.7 per cent.

Based on historical information, indexation of Ip&nsions has been slightly higher than
inflation. Therefore, the future indexation is assd to be equal to consumer price
inflation plus 0.5 percentage points regardlesshef level of pension. In the past, the

10
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indexation has been set at different levels depenan the pension level of the pensioners.
This assumption is not accepted because a flaxatide rate in the future is assumed.

The IKA insured population is not uniformly coverieg a single set of rules. For instance,
the active population first insured before 1998nstled to be covered under a different set
of regulations, which is usually more generous tfuarthe active population first insured
after 1992. In addition, the legislation that applio an insured member is based on three
types of occupational activities namely: genereduaus and construction. Gender is also
an important aspect, as the retirement age caettdifierently for males and females. In
total, the IKA insured population was divided irit® different projection groups in order
to take into account the distinctive features bbékhem. The NAA provided, separately,
a set of data for the 12 projection groups. Consetly the projections can capture some
of the particularities relevant to specific grouipat would not have been possible by using
consolidated data.

The future evolution of the insured population haen projected in order that the total
insured population of IKA and OGA would grow in dinwith the national employed
population. Given the OGA active population is ased to decline by 1 per cent each year
(see section on OGA), the IKA insured populationeipected to grow slightly more
rapidly than the employed population to compengatéhe diminishing size of OGA.

The IKA active contributors first insurdabfore 1993 is a closed group as it is not possible
to enter this group based on the legislation. Thuss assumed that the group will
gradually decline over the projection period basadnortality, disability and retirement
rates. No new entrants are expected to join. Riojec are based on parameters
independent of the other projections.

As for the total number of IKA active contributdisst insuredafter 1992, it is equal to
the residual number of the expectethl IKA contributor population minus the IKA active
contributors first insuredbefore 1993. Thus, we determine the number of new ergrant
each year for IKA active contributors first insuredter 1992 by maintaining the
equilibrium in that equation. That is, we determthe single-age insured population for
each groups based on the expected total contribudeducted from the employment
growth and a set of single-age assumptions, namwltality rates, disability rates,
retirement rates and new entrant’'s age distributibetailed IKA scheme specific
assumptions are presented in Appendix |. TablesBdvs some of the main assumptions
for IKA.

Table 2.3  Summary of indexation and insured population growth relevant to IKA
IKA scheme specific variables Assumption Source
Insurable base growth rate Based on national projection. IKA long term salary growth  ILO own assumption

Indexation rate

estimates at around 4.0 %

Consumer price inflation + 0.5 %-point Current practice +
ILO own assumption

Total insured population IKA + OGA insured population grow in line with national  ILO own assumption

employed population

IKA First insured before 1993 Decrease in line with mortality rates, retirement rates and  ILO own assumption

invalidity rates. No new entrants assumed

IKA First insured after 1992 Residual from expected IKA insured population minus IKA ILO own assumption

insured group pre 1993

Many other relevant data and assumptions are us#ukiprojection process such as the
density of contributions, average number of yearsdited since registration and
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probability of a deceased having eligible survivansd their average ages. Relevant
guantitative information is available in Appendix |

2.2.2. IKA demographic data

Chart 2.3
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Chart 2.3 shows the number of initial pensionergatation date. It is observed from the

chart that a significant proportion of the pensignare male retirees between 60 and 79
years old. There are more male than female retiséemost ages, except in the early

retirement period, due a more permissive reguldbofemales.

The female survivor pensioners are the seconddamgnsioner population. It is observed
that the bulk of the pensions are after retirenag®. As females usually live longer than
males, more female pensioners of old age are seen.

Number of pensioners as of 31 December 2005

20- 20-24 25-29 30-34 35-39 40-44 45-49 50-54 5559 60-64 6569 70-r4 75-79 80-84 85-89 90-94 95+

B Retirernent pension - Male B Retirernent pension - Female B nvalidity pension- Male
B |nvalidity pension- Female B Survivor pension- Male survivor Pension - Female

2.2.3. IKA financial data

Chart 2.4 shows the average pensions of all typpesan be seen from this that early
retirement pensioners have much higher averageguenthan pensions at older ages. This
could be explained by the fact that only those wiiny years of employment can retire
before the normal retirement age and as a reswdy benefit from a more generous
pension. However, insured people with less yeamngbfloyment have to wait until they

are older in order to claim a pension. Thus, aideg trend in the average pension curve
can be observed. It is also interesting to menthat female retirement pensioners have,
on average, a smaller pension.

12
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Chart2.4  Average pension as of 31 December 2005
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2.3. IKA actuarial projections for the base scenario

The actuarial projections are performed as at #teation date of 31 December 2005. The
valuation period is 50 years, ending in 2055. Haistion presents and analyses projections
of IKA for the years 2006 to 2055. The purposelafse projections is to identify long-
term trends on the revenue and expenditure sideised to contributions and benefits, and
to assess the main drivers of the financial vigbidf the IKA system. As previously
mentioned, actuarial projections are based on tbgegiion of the general population and
the main macro-economic variables as presente@dtid®d 1, as well as on an extensive
series of IKA-specific assumptions derived fromiastlepth past performance review to
adjust the initial database and to derive assumptmn the most likely future course.
Projections assumed the financing and benefit piows governing the IKA scheme, as of
31 December 2005, will remain unchanged in theréutu

2.3.1. IKA demographic projections

Table 2.4 shows the projected demographic developnomder the IKA baseline
projection assumptions. The ratio of the numbeadative contributors to every pensioner
in 2055 will be less than half of what it was in020i.e. decreasing from 2.51 contributors
per pensioner in 2005 to 0.99 contributors per jp@es in 2055. This appears to reflect
not only the general ageing process, but alsontipact of the possibility for active people
to retire relatively early as their life expectaxincrease.
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Table 24  IKA demographic projections, 2005-2055

Number of pensions Ratio of

Year _ No. Total no. no. contributors
contributors pensioners to

Old-age Invalidity Survivors no. pensioners

2005 2,355,971 557,715 134,571 247,580 939,866 2.51
2006 2,396,397 560,465 136,458 249,467 946,390 2.53
2007 2,439,391 563,418 138,415 251,281 953,114 2.56
2008 2,477,484 566,332 140,549 252,969 959,850 258
2009 2,526,158 569,449 142,880 254,648 966,977 2.61
2010 2,568,920 573,016 145,458 256,325 974,799 2.64
2011 2,607,274 577,246 148,353 258,001 983,600 2.65
2012 2,641,528 582,282 151,535 259,671 993,488 2.66
2013 2,673,430 588,139 154,998 261,448 1,004,585 2.66
2014 2,704,649 594,829 158,729 263,186 1,016,744 2.66
2015 2,735,202 602,411 162,700 264,743 1,029,854 2.66
2025 2,764,517 732,489 216,544 275,969 1,225,002 2.26
2035 2,617,656 1,008,286 289,897 286,386 1,584,569 1.65
2045 2,384,050 1,354,034 348,945 331,004 2,033,983 117
2055 2,254,391 1,499,121 366,389 407,316 2,272,826 0.99

* Number of insured persons who contributed at least once during the year.

2.3.2. IKA financial projections

Table 2.5 below shows the financial projectionsI#A in terms of total expenditure by
benefit category and total insurable earningss ihteresting to note that total benefits as
percentage of insurable earnings will increase 26 in 2005 to 59.3 in 2055.
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Table 2.5  IKA benefit expenditure projections by benefit category, 2005-2055 (millions)

Year Old-age Invalidity Survivors' Total (% of insurable e:ﬁ::gt:) (%2?23;5)
2005 4,534 842 1,316 6,692 26.1 3.79
2006 4,809 896 1,389 7,094 26.0 3.78
2007 5,106 954 1,465 7,525 25.8 3.80
2008 5,347 1,002 1,522 7,871 25.5 3.79
2009 5,605 1,054 1,581 8,240 251 3.79
2010 5,882 1,110 1,644 8,636 25.0 3.81
2011 6,181 1,172 1,709 9,062 24.9 3.84
2012 6,507 1,238 1,777 9,522 24.8 3.88
2013 6,860 1,310 1,848 10,018 24.8 3.91
2014 7,241 1,388 1,924 10,553 24.8 3.95
2015 7,654 1,472 2,002 11,128 248 3.99
2025 14,021 2,740 2,985 19,746 284 4.98
2035 27,204 5,194 4,540 36,938 37.7 6.95
2045 50,902 8,863 7,344 67,109 53.4 9.62
2055 77,366 12,892 11,926 102,184 59.3 10.86

The overall financial projections of the IKA arensmarized in Table 2.6 below. They are

limited to revenue from contributions, assuming ginesent contribution rate remains in

force, the benefit expenditure is assumed to urtfaked on the present benefit provisions
and assumptions derived from the past performasmgew of the scheme.
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Table 2.6  IKA financial projections summary, 2005-2055 (millions)

Year Revenue from contribution Benefit expenditure Annual defici Annual deficit

(A) (B) (A)-(B) (% of GDP)
2005 5,380 6,691 -1,311 0.74
2006 5,730 7,094 -1,364 0.73
2007 6,109 7,524 -1,415 0.71
2008 6,479 7,871 -1,392 0.67
2009 6,860 8,240 -1,380 0.64
2010 7,230 8,636 -1,406 0.62
2011 7,618 9,062 -1,444 0.61
2012 8,023 9,522 -1,499 0.61
2013 8,445 10,019 -1,574 0.61
2014 8,896 10,554 -1,658 0.62
2015 9,380 11,128 -1,748 0.63
2025 14,499 19,745 -5,246 1.32
2035 20,457 36,940 -16,483 3.10
2045 26,275 67,108 -40,833 5.85
2055 36,001 102,184 66,183 7.03

Chart 2.5 shows the expected evolution of long-tezomtribution income, benefit
expenditure and the resulting net annual defigiressed as a percentage of nominal GDP.
It is worth mentioning that the investment inconaglministration expenses and other
financial cash flows are not considered in thequtpn.

It is expected that the deficit will be fairly stalfor the next 15 years partly due to the
relatively young age of the existing IKA insuredpptation. However, the deficit will
increase steadily from 2020 up to 2050, therefibig;expected to be around 7 per cent of
GDP at the end of the projection period.
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Chart2.,5 IKA financial projections: contribution revenue, benefit expenditure and resulting net annual
deficits, 2005-2055 (% of GDP)
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The resulting projected financial performance oRlkhay be summarized by two main
financial indicators:

* The general average premium (GAP), the averagemmitontribution rate required
over the projection period from end-of-year 2002055 to fully cover the projected
total benefit expenditure over that period. The GA& also be calculated by dividing
the present value of benefit expenditure by thegrevalue of insurable earnings over
the projection period.

* The pay-as-you-go cost rate in a given refereneg (RRAYG), the actual cost of the
benefit expenditure for that year of referenceermis of the insurable earnings for that
same reference year.

It is noted here that the cost of administrationosincluded in the calculation of the GAP
and PAYG benefit cost rates.

The PAYG cost rate is, in turn, calculated as thredpct of two ratios driving its future
development:

* the system demographic ratio given by the numbebarfeficiaries divided by the
number of active contributors, as shown in Chdt and

» the system replacement ratio given by the averagesfti divided by the average
insurable earnings, as shown in Chart 2.7

The system demographic ratio is expected to inerdesmatically from 2020 onwards. At
the end of the projection, the ratio would be dliglover 100 per cent, meaning that there
would be more pensioners than contributors. Thisiagon has severe financial
implications for IKA. In 2005, there were more tho contributors for each pensioner
but the pension system will have less than oneritoribr per pensioner in 2055. The
ageing demographic shift in the composition of & insured population is the main
driving force in the future evolution of the finaalsituation.
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Chart2.6  IKA Projected system demographic ratio, 2005-2055
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Note: Demographic ratio = number of pensions divided by number of contributors.

The total system replacement ratio is expecte@nmain relatively stable over the next 50
years although it can be observed from Chart 27 ttie average replacement ratio would
be gradually declining over the projection peridtlis can be explained by the fact that the
indexation (around 2.5 per cent) is smaller thaexpected salary growth (around 4.0 per
cent). Thus, average salaries would progressivetboime larger than average pensions.
The gap is somehow remaining in the same rangeitdeaprelatively big difference

between indexation and salary growth because the generation of pensioners will

receive a pension based on higher pensionableesalar

Chart2.7  IKA Projected system replacement ratio, 2005-2055
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Note: Replacement ratio = average pension divided average insurable earnings.

Chart 2.8 shows the resulting impact on the PAY& cate. It is clearly observed that the
IKA projected cost rate as a percentage of theraide earnings largely exceeds the

18
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Chart 2.8

Table 2.7

current contribution rate. In 2055, the projectambstcrate is almost three times the
contribution rate, mainly due to the steady inceeakold age benefits. In fact, old age
benefits are expected to be twice the existingl lavthe end of the projection period.

Invalidity, survivor and orphan benefits would alswrease significantly in the future.
Although of less financial importance in comparisianold age benefits, they would
increase, nevertheless, the financial pressurbepédnsion scheme.

IKA projected Pay-as-you-go cost rate, 2005-2055 (% of insurable earnings)
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Table 2.7 shows a summary of the GAP and PAYG etiip points in time.

IKA projected benefit cost rates, 2005, 2030 and 2055 (% of insurable earnings)

Reference % of insurable earnings
Present average contribution rate 2005 21.0
General average premium 2005-55 35.3
Pay-as-you-go cost rate 2005 26.1
Pay-as-you-go cost rate 2030 324
Pay-as-you-go cost rate 2055 59.3

Note: The above benefit cost rates do not take into account administration expenditure.

The PAYG cost rate in 2005 was of 26.1 per cenhsidirable earnings, i.e. more than 5.1
percentage points higher than the average colleobedribution rate in 2005 (ranging
between 20 and 23 per cent of insurable earningsrding to the different insured
classes). The GAP is projected at 35.3 per cemsofrable earnings for the period from
end-of-year 2005 to 2055. This is also significankligher than the present legal
contribution rates, varying between 20 and 23 pant of insurable earnings. Unless
measures are undertaken to increase the sourdasownfie to the IKA, or to reduce the
benefit expenditure, the financial sustainabilitiy IKA will continue to significantly
deteriorate in the future.

ILO/TF/Greece/R.22 19



2.4. Projections under sensitivity tests for IKA

Long-term actuarial projections include an exteasset of demographic, economic and
scheme-specific assumptions. Actual experienceingllitably differ from the projections.
This section analyses sensitivity tests of varkeysparameters.

2.4.1. Sensitivity test on mortality

Mortality assumptions are undeniably a crucial dagh the demographic projection as
they drive the ageing development of the IKA insurBy assuming different mortality
rates than the base scenario, the number of catur#) and more importantly the number
of pensioners in the future, would generate diffefaancial results. In order to present a
wide range of possibilities, the actuarial projec of IKA were forecasted under
sensitivity tests with mortality rates adjusted devards to 75 per cent of the base scenario
level and another one with mortality rates adjusipdiards to 125 per cent of the base
scenario level. Table 2.8 shows the financial imhp&the sensibility tests.

Table 2.8  Impact of sensitivity test with different demographic assumptions, 2005-2055
General Average PAYG Deficit
Scenario Premium (% of insurable earnings) (% GDP)
(% of insurable eamings) 2030 2055 2005 2030 2055
Base 35.3 26.1 32.3 59.3 0.7 21 7.0
Lower mortality rates 371 261 34.0 63.3 0.7 24 7.8
Higher mortality rates 33.8 261 30.9 55.8 0.7 1.8 6.4

Lower mortality rates would increase the finandarden on the pension scheme. The
GAP would increase by 1.8 percentage points anthagte the deficit percentage in terms
of GDP by 0.8 percentage points in 2055. This seitgitest might be considered as being
realistic as the historical mortality rates recardi@ve been slightly better than the general
population.

However, the higher mortality rates scenario waekllt in an enhanced financial position
for IKA. The deficit as of percentage of GDP woulléd 0.6 percentage points lower than
the base scenario in 2055. Nevertheless, it immealistic scenario.

2.4.2. Sensitivity test on indexation basis

Over the past years, the government has adoptehtheal pension indexation rates on an
ad hoc basis. In recent years, most of the time, thexatlen rates have been slightly
higher than inflation. Therefore, the indexatiorierdor the base scenario has been
established at an inflation level plus 0.5 per denthe base scenario (2.5 per cent in the
long term). Given the uncertainty of the indexatmocess in the future, two sensitivity
tests were performed. One consists of a futurexititen as of 2008 equal to inflation (2
per cent in the long term) and one consists oftarduindexation based on national wage
growth (around 3.7 per cent in the long term). €ab9 shows the main results for the
variation of indexation rates.
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Table 2.9  Impact of sensitivity test with variation of indexation basis, 2005-2055
General Average ~ PAYG Deficit
Scenario Premium (% of insurable earnings) (% GDP)
(% of insurable eamings) 505 5930 2055 2005 2030 2055
Base 35.3 26.1 32.3 59.3 0.7 21 7.0
Lower indexation (inflation) 33.0 26.1 30.3 52.5 0.7 1.7 5.8
Higher indexation (wage) 41.3 26.1 375 77.9 0.7 3.0 10.4

The impact of the variation of indexation ratessisbstantial. The lower indexation

scenario, which is defined as a decrease of 0.5ceet of the indexation rate, would
reduce the PAYG rate in 2055 from 59.3 for the tsxsmario to 52.5 per cent. In addition,
the annual deficit of IKA in relation to the natainGDP would be 1.2 percentage points
below the base scenario. No parameters of the ratymojection are as sensitive as
indexation. Minor differences in the indexation wsptions result in major financial

changes. For instance, if the indexation is expetdematch the national wage growth
level, the cost of the pension scheme would be rhigier. That is, the deficit could be as
high as 10.4 per cent of GDP in 2055.

2.4.3. Sensitivity test on density of contribution

The density of contribution can be defined as theual number of employment days
divided by 300, which is equivalent to a full yedremployment. The future evolution of

density influences the financial results in twofeliént ways. First, it directly influences

the contribution income during the active life bétcontributors. Second, it influences the
accumulated accrued pension rights that would berded at retirement age, in case of
invalidity and for survivor benefits.

The sensitivity tests presented in this report m&s@& change in the future density of
contributions. The lower density scenario forecastgadual decline of the density factors
over 30 years. In 2035, all density factors woukd® per cent of the 2005 level. The
higher density scenario is built in a similar way this case, the density of contributions
would be at 110 per cent of the 2005 level. Tabl® Zhows the main financial indicators
resulting from the sensitivity tests related tosign

Table 2.10 Impact of sensitivity test with variation of future density of contribution, 2005-2055
General Average - PAYG Deficit
Scenario Premium (% of insurable earnings) (% GDP)
(% of insurable eamings) 505 5939 2055 2005 2030 2055
Base 35.3 26.1 32.3 59.3 0.7 21 7.0
Lower density 374 26.1 351 63.7 0.7 24 71
Higher density 33.9 26.1 30.5 56.5 0.7 1.8 7.0

In the lower density scenario, the PAYG rate isstaifitially higher than the base scenario.
This is due to the fact that less contribution meois available for the payments to

existing and future pensioners. The deficit as regregage of GDP is very similar to the

base scenario because the accrued rights for fhamefits are less important. Overall, the
scale of income and expenditure is smaller, as fessey is coming into the pension

scheme system.
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In the higher density scenario, the PAYG is 2.&pstage points less important in 2055
when compared to the base scenario and the requorgdbution rate needed to maintain
the pension scheme in equilibrium from 2005 to 2858maller by 1.4 percentage points.
However, the deficit/GDP ratio in 2055 is very damito the base case scenario. That is,
the pension system is cheaper in relation to tearable base but maintains a very high
cost in nominal terms.

2.4.4. Sensitivity test on initial past credit

The last sensitivity test is related to the inipakt credit. The notion of past credit could be
defined as the distribution of the number of pasrg of contribution accumulated by the

active contributors at the valuation date. As IkK6Aaicomponent of a larger pension system
in Greece, the number of accrued employment yaaieruther pension schemes was not
readily available. Therefore, an adjustment halleganade to the initial data provided by

the NAA to better reflect the financial cost of thew pensioners. Due to the uncertainty of
this variable, two different sensitivity tests weyerformed. One of them considers the

initial past credit to be at 90 per cent of theebssenario and the other considers the initial
number of years of contribution to be at 110 pert ad the base scenario. Table 2.11

shows the main financial indicators for these SiMityi tests.

Table 2.11 Impact of sensitivity test with variation of initial past credit, 2005-2055

General Average PAYG Deficit
Scenario Premium (% of insurable earnings) (% GDP)
(% of insurable earnings) 2005 2030 2055 2005 2030 2055
Base 35.3 26.1 32.3 59.3 0.7 21 7.0
Lower initial past credit 34.7 26.1 315 58.7 0.7 1.9 6.9
Higher initial past credit 36.0 26.1 33.1 59.8 0.7 2.2 71

As Table 2.11 shows, the impact is not as imporganfor the other sensitivity tests. One
reason is that the change of the initial past trediy affects the financial results for a
limited number of years. The number of initial pasédit only influences the existing

contributors and has limited impact in the verygaarm.

Nevertheless, the figures illustrate that highetiahpast credit would result in larger
pensions, increasing at the same time the finariaden on the pension scheme. The
order of magnitude is around 0.5 percentage péintdhe mentioned sensitivity tests.

2.4.5. Summary of the sensitivity tests

Chart 2.9 shows the IKA projected cost rates asragmtage of insurable earnings for the
sensitivity tests performed earlier. It can be ob=e that the more sensitive variable is the
indexation rate. Lower density, lower mortality ahijher initial past credit scenarios
cause an increase of the cost. The results ofpthesite tests produce lower cost rates.
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Chart2.9  IKA projected cost rate of the sensitivity tests, 2005-2055 (% of insurable earnings)
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3. Actuarial projections - OGA

This section presents the actuarial projectionghef pension scheme for agricultural
workers, OGA. With still nearly 700 thousand actimembers in 2005, OGA is one of the
largest social security schemes of Greece.

OGA provides insurance coverage to its membersifiiroarious benefits such as medical
care and medication insurance. This actuarial Walmacovers pensions for old-age,
disability and survivors and funeral grants. Thejgertions are made for each of the 3
insurance branches of OGA referred as the Basiditiddal and Main insurance branches.
The Additional and Main insurance branches aregmtesl as one consolidated branch
referred to Main and Additional. The projectionkgaccount of the fact that most OGA
pensions are payable for life and paid on the lsligl monthly payments.

The actuarial projections are performed as of tigation date of 31 December 2005. The
valuation period is of 50 years, i.e. ending inry2@65. Projections assumed the financing
and benefit provisions governing the OGA schemeofa81 December 2005 remain
unchanged in future according to a status quo basis

The main purpose of these projections relevant@©nly is to identify long-term trends
of the contribution revenue and benefit expenditamed to assess the main cost drivers
affecting the financial viability of the OGA systers previously mentioned, actuarial
projections are based on the projection of the gérepulation and the main macro-
economic variables as presented in section 1. O@&ic assumptions necessary for the
purpose of the projections are presented in sutieee8.1. They refer to development of
the key characteristics of insured members as aglbehavioral assumptions affecting
benefits.

Sections 3.2 to 3.3 refer to the Basic benefit tinaand to the Main and Additional benefit
branches of OGA respectively.

The OGA pension system is composed of three difféarsurance branches that reflect the
history of the scheme. The Basic branch is a narribaitory system that, although still
awarding new pensions, is phasing out. The Addilidiranch served as a transition
between the Basic branch and the Main branch. rictioned as a defined benefit
contributory system. For insured members who retiter 1998, contributions made under
the Additional branch are recognized in the Maianioh. The Main pension branch, which
started in 1998, is also a defined benefit syst@anted by contributions from workers,
employers and the State, each contributing ond tfithe contribution rate of 21 per cent
of insurable base. In addition to these three Wvascnon contributory pensions continue
to be awarded and paid to the so-called group oinsured” persons, i.e. persons who
have not accrued enough rights in the differentsipenschemes of Greece to receive a
pension based on their own service credits aneéfhier are entitled to this pension as their
only form of income replacement benefit. An ovewief the key coverage, contribution
and benefit provisions of OGA as of December 2@0%und in Appendix 1.

Section 3 is divided into five sub-sections, thdadand projection assumptions, the
actuarial projections of the OGA Basic benefit lotafior the base scenario, the actuarial
projections of the OGA Main and Additional consalield benefit branches for the base
scenario, the total OGA deficit and finally the sidmity tests. For OGA, no review of
experience was undertaken as detailed financialaahsarial data were not available for
the totality of the period under review (2000-20@B)d also because the scope of the
previous valuation was different from the currenie o(projections were not presented
separately for each branch).
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3.1. Data and projection assumptions

The projections require a comprehensive set of @ladaassumptions. This section presents
valuation data of OGA as of 2005, as well as schgpaeific assumptions. Table Al. 14 to
Table Al. 23 in Appendix | show the detailed state data on OGA.

3.1.1. OGA active insured members

There were in 2005 approximately 700 thousandsveac®WGA insured members
contributing, 55 per cent of which being women. Hverage age was of 48 years, 49 for
women and 46 for men, and 47 per cent of the aatisered members are more than 50
years old. Chart 3.1 depicts the age and sex uligion.

The average contributory base per insured membdiffisult to assess as the scheme
offers the possibility to each insured member tectghe insurance category in which she
or he wants to contribute. The resulting averagauah “insurable base” has been
calculated by assuming the insurance category cisflehe earnings and amounts to
approximately 5,200 euros in 2005, with no notiteatlifference between men and
women. It is interesting to observe the trend arsbrijose of age 50 and onwards,
amongst whom a significant number move to a higtgirance category with the effect of
improving the expected pension level, despite asipenformula referring to the full
career. This pattern seems to happen too lateatly improve the pension. No assumption
regarding this type of behavior is taken into actou

As there are fewer and fewer workers in the agtical sector, there are fewer and fewer
OGA active insured members. For the purpose ofuhigation, a simplified exogenous
assumption had to be made such that the numbeGéf &xtive members will decrease by
one per cent each ye&rThis simplified assumption is consistent with tbeserved
decrease over the last 7-8 years and leads tosarr&ale overall number of agricultural
workers in the labour force at the end of the pripam period.

! Until the reconciliation of the insured populatiohall the public pension schemes is made, it is
not possible to refine the evolution of employmémrecasts by economic sector and occupational
groups. A sensitivity test should be presented wdiepublic pension schemes of Greece will be
incorporated in the valuation.
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Chart 3.1

Table 3.1

Number and age and Sex distribution of OGA active members as of 31st of December 2005
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The boundaries defining the insurance categoriesdaotribution purposes are calculated
and indexed yearly based on the public employesiperndexing of the previous year. It
has been assumed that insurance categories will igrdine with the projected average
salary growth rate.

The indexation of OGA pensions is based on a demneannual policy income and has
resulted in adjustments higher than the consuniee mflation in the past. Therefore, as
for IKA, the future indexation is assumed to be @do the annual change in consumer
price inflation plus 0.5 percentage-points. Tablé Summarizes the assumptions on
indexation and growth of the insured populationerdGA.

Summary of indexation and insured population growth relevant to OGA

Assumption Source

Insurable base growth rate Based on public employee pension indexing policy ~ Current practice +
ILO own assumption

Benefit indexation rate Consumer price inflation + 0.5 %-point Current practice +
ILO own assumption

Number of active members Decrease of 1 % per annum ILO own assumption

Numerous other relevant assumptions have beenapmain the projection process, such
as the density of contributions, the number of yeaedited since registration and the
probability of a deceased having eligible survivdRelevant quantitative information is
available in Appendix I.

3.1.2. OGA pensions and pensioners

The analysis of the numbers of OGA pensions reguireident distinction between the
number of pensions and the number of pensionersO@A pensioner can receive more
than one pension. As shown in Table 3.2, in 2008, thousands old-age pensioners were
receiving more than 1.1 million pensions. Out afdh, 675 thousands were Basic old-age
pensions, 262 thousands were Additional old-agesipaa and 198 thousands were Main
old-age pensions. For disability, as shown in T&ble about 150 thousand pensioners
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were receiving about 195 thousand disability pemsi®ut of these, 146 thousands were
Basic disability pensions, 26 thousand were Addélalisability pensions and 23 thousand
were Main disability pensions. In 2005, women reedi64 per cent of old-age pensions
and 57 per cent of disability pensions paid.

In addition, about 71 thousands “uninsured” old-gg®sions were paid in 2005. The
evolution of the number and characteristics of grsup is very difficult to anticipate in
view of the inherent uncertainty and the lack dbimation on the potential group who
claim this pensiorf. The projection assumes that all OGA active insunednhbers who do
not qualify for a Basic pension, or for a Main pgensas of 2027, will automatically
receive a “uninsured” pension. In addition, it ssamed that a constant percentage of the
total population of Greece reaching 65 years oldl va awarded each year an uninsured
pension. This percentage has been set at 3.0 pefatanen and 4.5 per cent for women
to fit the recent experience.

Average yearly pensions stand from 650 euros fadith@hal old-age pensions to 3,500
euros for Basic disability pensions. The averagellef Additional pensions is relatively

low due to the fact that the branch has existeyg fuml 10 years. For Basic and Additional

pensions, there is no significant difference in #werage pension for women and men
while for Main pensions, men receive slightly higlgensions than women do. This
difference is explained by the fact that they reeainore frequently a spouse additive
payment. Table 3.2 and 3.3 present the number sachge amount of the different

categories of pensions.

Table 3.2  Number and average amount of OGA old-age pensions, 2005
Males Females Total
Number Average Number Average Number Average
(euros p.a.) (euros p.a.) (euros p.a.)
Basic 242,241 2,848 432,701 2,932 674,942 2,902
Additional 96,210 660 165,787 642 261,997 648
Main 70,527 2,470 128,288 2,110 198,815 2,238
Uninsured 24,764 2,980 46,424 2,980 71,188 2,980
Table 3.3  Number and average amount of OGA disability pensions, 2005
Males Females Total
Number Average Number Average Number Average
(euros p.a.) (euros p.a.) (euros p.a.)
Basic 62,022 3,653 84,019 3,501 146,041 3,566
Additional 10,946 714 15,291 680 26,237 694
Main 10,663 2,424 12,611 2,105 23,274 2,251
The age distribution of pensioners is in line wilie history of the OGA scheme. For
instance, Additional pensions were accrued, andetbee awarded, between 1989 and
1998, such that the group of Additional pensiomer2005 was aged between 72 and 81 as
the former reached the retirement age of 65 in 18688 the latter in 1989. Main pensions
2 This will likely be possible at an ulterior staglaen a full reconciliation of the insured populatio
under all public pension schemes will be available.
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replaced Additional pensions so that the older ijp@ess retired in 1999 at the age of 65 so
that in 2005 they are 71 years-6ld.

As of 31 December 2005, more than 95 per cent dhMad Additional pensioners also
received a Basic pension. At the same time, abd@itiBousand pensioners were receiving
only a Basic pension, more than half of which weeasioners who were awarded their
pension before 1988 when only the Basic branchtexkisThe remainder of Basic
pensioners refers to persons who did not meetbditgi conditions for Additional and
Main pensions.

For the active insured members who will become fi@ages, it is assumed all will retire
at the normal retirement age of 65 throughout tiogeption period.

3.1.3. Family and other increments

Different pensions or different additional paymegfierred as “increment” to the pensions
are paid to different categories of pensioneraiircfion of their family situation. They are

also different for each of the three insurance ¢inas. The projections take all of these
into account to the extent the available data pégdhito correctly assess them. Detailed
tables on the family increments are presented ipedix |. These statistics were used to
the extent possible to calculate the future numizdérsurvivors’ pensions. There are

different additional payments in function of thegdee of disability. The data made

available did not permit to model these separdtely the total disability pensions.

3.2. Projections of OGA Basic benefit branch

The demographic and financial projections are suriz@@ in Tables 3.4 and 3.5
respectively.

As assumed, the number of active insured membereases by one per cent every year.
As of 2027, no new pension will be awarded underBhsic branch as new Basic old-age
pensions will only be awarded until 2026 (with amuaally increasing reducing factor
applied to the amount of pension). The number diBaensions decreases as a result
throughout the projection period at a moderate vatd 2026 and then more rapidly. At
the end of the projection period, only a marginaimber of Basic old-age pensions is
projected as the youngest of the pensioners whessigns would be awarded in 2026 at
the age of 65 would be 94 years old by 2055. Timesdevelopment happens for Basic
disability pensioners although the extinction a$ throup lasts longer as these pensions are
awarded at younger ages and can thus be paid doteatially longer period than Basic
old-age pensions.

It is expected that an increasing number of OGAiBasnsions will be paid to the so-
called “uninsured” group, i.e. persons who haveotiter old-age pension entitlement
under any of the Greek pension schemes and whel@ible under OGA to claim a
pension under the “uninsured” status. In 2055 fgrojected that more than 165 thousands
uninsured pensions will be in payment comparedltthéusands in 2005. This represents

% See Table Al 16 to Al 19 for a global picturesage distribution of pensions.
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more than a two-fold increase in relation to a dasing overall number of OGA active
insured members.

Table 3.4  OGA Basic benefit branch demographic projections, 2005-2055

Number of pensions

Year Active insured : Total Funeral

members Old-age Invalidity Survivors ~ ninsured grants

old-age

2005 674,842 674,942 146,041 4,000 71,188 896,171 N/A
2006 668,094 658,069 144,721 4,451 72,566 879,807 42,654
2007 661,413 641,656 143,326 4,883 72,899 862,764 41,606
2008 654,799 625,836 141,875 5,233 73,575 846,519 40,757
2009 648,251 611,104 140,382 5,486 74,469 831,441 40,131
2010 641,768 597,527 138,833 5,605 76,108 818,073 39,454
2011 635,350 584,710 137,236 5,632 78,283 805,861 39,060
2012 628,997 571,344 135,565 5,586 81,012 793,507 38,596
2013 622,707 555,853 133,853 5,431 84,061 779,198 38,256
2014 616,480 539,841 132,127 5,268 87,037 764,273 37,897
2015 610,315 524,398 130,385 5,100 89,851 749,734 37,653
2025 551,958 391,898 114,445 2,947 115,381 624,671 31,233
2035 N/A 202,248 76,272 1,444 138,826 418,790 20,128
2045 N/A 75,917 43,729 1,169 158,125 278,940 12,792
2055 N/A 12,428 19,962 828 166,155 199,373 5,333

In nominal terms, the total expenditure of the Bdsianch only marginally evolves to

remain fairly stable until year 2055. The decreggotal amounts of the Basic old-age and
Basic disability pensions are counter-balancedhieyincreasing expenditure of uninsured
pensions as these uninsured pensions representthaored0 per cent of the total Basic
branch expenditure in 2055 in comparison to 8 pet m 2005. This projection trend is in

line with the situation of the Basic branch anddgh@wing number of elderly in the general

population.

In relative terms, in percentage of GDP, the texgdenditure of the Basic branch decreases
from 1.51 per cent of GDP in 2005 to 0.31 per cr@@DP in 2055.

* The reader is reminded of the uncertainty in defjirthe assumption for the uninsured group as
previously explained.
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Table 3.5  OGA Basic benefit branch financial projections, 2005-2055 (millions)

Year Old-age Invalidity Survivors' Uninsured Funeral grant Total (% of ;I';gtFa,)l
2005 1,912 534 13 212 - 2,671 1.51
2006 1,962 532 14 224 31 2,763 147
2007 1,960 540 16 234 31 2,781 1.40
2008 1,956 549 18 246 31 2,800 1.35
2009 1,952 556 19 259 31 2,817 1.30
2010 1,948 563 20 276 31 2,838 1.25
2011 1,942 568 20 296 31 2,857 1.21
2012 1,930 573 21 320 32 2,876 117
2013 1,908 577 20 346 32 2,883 1.13
2014 1,881 580 20 373 33 2,887 1.08
2015 1,850 582 20 401 33 2,886 1.04
2025 1,305 547 13 748 37 2,650 0.67
2035 609 424 7 1,255 36 2,331 0.44
2045 190 288 7 1,922 41 2,448 0.35
2055 21 160 7 2,680 50 2,918 0.31

3.3. Projections of OGA consolidated Main and
Additional benefit branches

The Main and Additional benefit branches are cadatéd for financing reporting
purposes. Broadly speaking, insured members whe hagrued rights under both of the
Additional and Main branches will see all their bfirights recognized under the Main
branch.

For this report, the Additional branch is thus redd to in a narrow sense as it only
represents a closed group of pensioners, i.e. gagrs who were awarded an Additional
pension between 1989 and 1998 and who will contiouesceive it until they di2As a
consequence, the number of Additional pensionsaggied to decrease quickly such that
in 30 years, there would remain only very few pensiunder that branch as shown in
Table 3.6. The amount of the Additional branch pmrssis relatively small as that system
existed only for 10 years.

The number of Main pensions in payment is projet¢tethcrease during the projection
period to 2030 as the system provisions are matuifihe first pensions awarded under
that branch date from 1998. During the projecti@niqul from 2030 to 2055, the total
number of pensions is projected to decrease améhdy awarded old-age pensions
decrease each year due to the decrease in thentmtdler of insured members and do not
counter-balance the number of pensioners who dyé¢otal, the number of pensions, as

® The projections assume that the number of OGAr@tumembers is negligible for those who
have made contributions between 1989 and 1998 drwddid not make any contribution to the
Main branch since that date and who did not retite Those insured members would be entitled to
a benefit only under the Additional branch.
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shown in Table 3.7, represents a significant nundeenpared to the number of active
insured members and the ratio of the former tddter deteriorates all over the projection
period.

Table 3.6  OGA Additional branch projected numbers of pensions, 2005-2055

Year Old-age Invalidity Survivors Total
2005 261,997 26,237 1,270 289,504
2006 251,846 25,696 1,336 278,879
2007 241,061 25,144 1,407 267,612
2008 229,652 24,573 1,464 255,690
2009 217,646 23,982 1,503 243,131
2010 205,094 23,366 1,515 229,975
2011 192,055 22,723 1,509 216,286
2012 178,608 22,049 1,486 202,143
2013 164,853 21,343 1,478 187,673
2014 150,907 20,605 1,463 172,975
2015 136,848 19,830 1,445 158,123
2025 24,279 10,876 673 35,828
2035 4 3,985 302 4,291
2045 0 1,323 265 1,588
2055 0 341 206 547

Table 3.7  OGA Main branch projected numbers of active insured members and pensions, 2005-2055

Year Activ; :‘;Ezg Number of pensioners contribuI:::L(:

Old-age Invalidity Survivors Total pensioners
2005 674,842 198,815 23,274 5,699 227,788 2.96
2006 668,094 215,878 26,561 7,040 249,479 2.68
2007 661,413 231,653 29,763 8,474 269,890 245
2008 654,799 246,436 32,905 9,964 289,305 2.26
2009 648,251 260,901 35,986 11,485 308,372 2.10
2010 641,768 275,115 38,992 13,010 327,117 1.96
2011 635,350 289,081 41,905 14,528 345,514 1.84
2012 628,997 301,152 44,706 16,025 361,883 1.74
2013 622,707 310,249 47,401 17,527 375,177 1.66
2014 616,480 317,771 50,016 18,995 386,782 1.59
2015 610,315 324,967 52,559 20,435 397,961 1.53
2025 551,958 349,133 73,023 32,545 454,701 1.21
2035 499,181 334,785 82,236 38,036 455,057 1.10
2045 451,450 322,629 81,654 37,033 441,316 1.02
2055 408,284 296,406 77,216 34,458 408,080 1.00
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Table 3.8 presents the projected expenditure bg dfpbenefits under the consolidated
Main and Additional branches. Benefit expenditw@riojected to increase sharply during
the first half of the projection period to 2030reewv pensioners will progressively accrue a
higher potential number of years of contributoryvee. During the second half of the
projection period to 2055 the level of pension expieire stabilizes as the number of
beneficiaries decreases, as previously explaindie Total benefit expenditure in
percentage of GDP reaches a peak around 2045 at @t8# per cent of GDP, against
0.39 per cent in 2005. In terms of revenue fromtrdoutions, the general trend is slowly
declining in line with demographic projections. @isution income is projected to
amount to 0.29 per cent of GDP in 2055, agains? @dr cent in 2005, as shown on
Table 3.9.

Table 3.8 OGA Main and Additional branches projected benefit expenditure, 2005-2055 (millions)

Year Old-age Invalidity Survivors' Total (% insurable ';I':st:)l
2005 600 85 6 691 19.5
2006 680 81 10 77 209
2007 744 92 12 848 222
2008 806 102 14 922 235
2009 869 114 16 999 24.8
2010 933 125 19 1,077 26.2
2011 1,001 137 21 1,159 276
2012 1,067 150 24 1,241 289
2013 1,128 163 27 1,318 30.0
2014 1,186 177 30 1,393 31.0
2015 1,248 191 34 1,473 31.9
2025 1,991 369 78 2,438 40.8
2035 3,251 598 142 3,991 52.0
2045 4,832 833 216 5,881 59.0
2055 6,274 1,100 295 7,669 59.0
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Table 3.9

Table 3.10

OGA Main and Additional branches projected revenue, expenditure and annual deficit,
2005-2055 (millions)

Year Revenue from contributions Expenditure (Benefits) Adner'lf::;?tl An?o;m deficit

Nominal % of GDP Nominal % of GDP b of GDP)
2005 748 0.42 691 0.39 58 N/A
2006 781 0.42 77 0.41 10 N/A
2007 802 0.40 848 0.43 -45 0.02
2008 824 0.40 922 0.44 -98 0.05
2009 845 0.39 999 0.46 -154 0.07
2010 863 0.38 1,077 0.48 215 0.09
2011 881 0.37 1,159 0.49 -279 0.12
2012 901 0.37 1,241 0.51 -341 0.14
2013 922 0.36 1,318 0.51 -397 0.15
2014 944 0.35 1,393 0.52 -449 0.17
2015 969 0.35 1,473 0.53 -504 0.18
2025 1,256 0.32 2,438 0.61 -1,182 0.30
2035 1,612 0.30 3,991 0.75 -2,380 0.45
2045 2,092 0.30 5,881 0.84 -3,790 0.54
2055 2,732 0.29 7,669 0.81 -4,938 0.52

The general average premium (GAP) is defined asatleeage uniform contribution rate
required over the projection period (2006 to 2056¢over total benefit expenditure over
that same periodllt is estimated at 41.5 per cent of the insurélalge. The Pay-as-you-go
(PAYG) cost rate is the contribution rate theowdticrequired to have sufficient annual
contribution income to pay for the annual benefipbenditure. It is projected to increase
from 19.5 per cent to 59.0 per cent of insurabkeldeom 2005 to 2055.

OGA Main and Additional branch key actuarial indicators for the projection period, 2005-2055

Indicator Reference period % of insurable base
Present average contribution rate 2005 21.0
General average premium 2006-55 41.0
Pay-as-you-go benefit cost rate 2005 19.5
Pay-as-you-go benefit cost rate 2025 40.8
Pay-as-you-go benefit cost rate 2055 59.0

It is important to analyze components of the PAYd&tcrate: the demographic and the
system replacement ratios. The demographic ratiacdépendency ratio) is obtained by
dividing the number of pensions by the number divacinsured members. The system

® The GAP is calculated by making the ratio of thesent value of total expenditure (benefits and
administration) over the present value of the iable base.
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Chart 3.2

replacement ratio is the average consolidageension over the average insurable base.
The PAYG is the product of those two ratios.

The demographic ratio of OGA must be analyzed hgan mind two key factors:

* The maturity of the scheme with an underlying agginpulation as it is projected to
see a growing number of pensioners and a decreasinter of active insured
members.

 The complexity of relatively different sets of pieens of the Basic, Main and
Additional benefit branches with significant difégices in terms of their status as a
branch.

As a result, the analysis over time must focus hendonsolidation of branches and not
solely on the predominant Main branch. It is obedrthat many of the previous OGA
contributors receive a pension from the Additioaat Basic branches and not from the
Main pension branch. Chart 3.2 presents the dempbgraatios of the Main branch and
Chart 3.3 presents the demographic ratios afterinberporation in the numerator of
Additional pension&.The ageing and maturing process experienced uR@ clearly
appears as the demographic ratio is projecteddease to a level above 100 per cent at
the end of the projection, implying there will b@m than one pensioner for every active
insured member.

OGA Main branch projected system demographic ratio, 2005-2055
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Note: Demographic ratio = number of pensions divided by number of active insured members.

" Consolidated pensions refer to the inclusion dhBdain and Additional.

8 The picture remains incomplete as some formergriboiors to OGA who only receive a Basic
pension are not included here.
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Chart 3.3

OGA Main and Additional branches projected system demographic ratio, 2005-2055
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Note: Demographic ratio = number of pensions divided by number of active insured members.

The system replacement ratio measures for a gieam the average level of pensions
provided by the system in relation to the averangeiiable base. In the case of OGA, the
interpretation of the development of this indicaier difficult to measure as many
pensioners receive 2 pensions (see section 3.1.2).

Chart 3.4 presents the evolution of the systemaogphent ratio for the Main branch. The
analysis of the development of the system replanematio is not obvious as many
elements interfere:

* The potentiality for insured members to accrue y@drcredit is linked to the maturity
of the system. In the case of OGA, current pensbmrgeficiaries could not accrue a
full career of credits as the contributory systeaswestablished in 1988.

* The benefit formula differs under the Additionablahe Main branches.

» The current average level of pensions reflects pemsions were indexed in the past.
As a result, the system replacement ratio increakesly at the beginning of the
projection period from a level of 40 per cent aduirable base and increase at a more
rapid pace thereafter until it reaches a stablel lefose to 60 per cent of insurable base
around year 2040.

One concludes that the projected system replaceragotwill be sustainable as it presents
a reasonable level ultimately. This indicates tihat benefits formula provides a system
replacement rate above the recommended minimummaceoeplacement under the
international labor organization convention n° M2 minimum requirement for a social
security scheme.
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Chart 3.4  OGA Main branch system replacement ratio, 2005-2055
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Note: Replacement ratio = average insurable base divided by average pension.

Finally, the yearly PAYG benefit cost rates for gh&ferent benefits categories is shown

on Chart 3.5. The total pay-as-you-go cost rateafbbenefit categories becomes higher
than the current average contribution rate of 21geat of insurable base as of the third
year of projection. The two branches are thus ptegeto be in deficit as early as in 2007.

The situation is projected to deteriorate untiluend year 2040 to increase to nearly 60 per
cent of the insurable base by then and remainadgestfterwards.

Chart3.5 OGA Main and Additional branches Pay-as-you-go cost rate, 2005-2055 (% of insurable base)
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3.4. Projected consolidated financial situation under
the OGA scheme

Chart 3.6

Chart 3.6 presents the projected total deficitencpntage of GDP of the Basic, Main and
Additional branches. As expected, pensions undemthture Basic branch are the main
benefits expenditure until 2025-2030 and then ramat a relatively constant level
thereafter that is becoming a smaller proportiotheftotal expenditure over the projected
period. This leads to a relatively stable leveth&f consolidated deficit after 2030 to 2055.

After a steady decline during the first half of fh@jection due to the decline of the deficit
of the Basic branch, the deficit stabilizes aroOr@lper cent of GDP as the increase in the
deficit for the maturing Main and Additional bramshcompensates the decrease of the
Basic branch.

OGA projected net annual deficit, 2005-2055 (% of GDP)
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3.5. Projections under sensitivity tests for OGA

Due to the inherent uncertainties surrounding sofrtee projection assumptions used for
OGA, sensitivity tests allow an assessment of theergial effect of changes in the
assumptions under the status quo base projectideetl, long term actuarial projections
include an extensive set of demographic, economit scheme-specific assumptions.
Actual experience will inevitably differ from thergections. Three sensitivity tests are
presented in reference to the lower mortality amal different indexation basis.

3.5.1. Sensitivity test on mortality

The mortality experience observed under OGA oveemeyears prior to the valuation date
indicate that the OGA insured population faces artality better than the general
population. The ILO projection under the base adisenot take into account that the
mortality experience of OGA is better than the agstion taken in the base scenario in the
view of EU Ageing Working Group requirements. Thensitivity test reflects mortality
patterns more closely aligned to the actual maytatkperience of OGA. Table 3.11 shows
the financial impact of the sensitivity test.
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Table 3.11  Impact of demographic assumptions, 2005-2055

General Average PAYG Deficit
Premium (% of insurable base) (% of GDP)

(% of insurable
base) 2005 2030 2055 2005 2030 2055

Scenario  System

Base Basic 471 755 364 224 151 053 031
Main and Additional 40 195 459 590 NA 037 052
Total OGA 151 089  0.83
Lower Basic 516 755 415 246 151 061 034
g‘rgjr;ac'{gn Main and Additional 439 195 498 646  NA 042 060
Total OGA 151 103 0.94

Lower mortality rates indicate that the cost of system will be higher as pensions would
be paid on average for a longer period. The deficiercentage of GDP would be about
0.1 percentage-points higher in 2055 at 0.94 patr aeGDP.

3.5.2. Sensitivity test on indexation basis

Annual indexation of OGA pensions over the pastydws been systematically higher
than variations of consumer price. The base piiojgetassume pensions-in-payment are
indexed at a rate equal to consumer price inflagilus 0.5 percentage-points. Given the
uncertainty and high impact of this assumption loa financial situation of OGA, two
sensitivity tests have been performed: assumingdupension indexation as of 2008 will
be lower at a level equal to consumer price andraisg higher pension indexation by
using national wage growth. Table 3.12 and 3.13quethe results under the different
indexation assumptions.

Table 3.12 Impact of sensitivity test with lower indexation basis, 2005-2055

General Average PAYG Deficit
Scenario System Premium (% of insurable base) (% of GDP)
(% of insurable

base) 2005 2030 2055 2005 2030 2055
Base Basic 471 755 36.1 224 1.51 0.53 0.31
Main and Additional 410 195 45.9 59.0 N/A 0.37 0.52
Total OGA 1.51 0.89 0.83
Indexation Basic 453 755 33.6 20.9 1.51 0.49 0.29
at CPI Main and Additional 393 195 437 553  NA 033 047
Total OGA 1.51 0.83 0.76
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Table 3.13  Impact of sensitivity test with higher indexation basis, 2005-2055

General Average PAYG Deficit
Scenario System Premium (% of insurable base) (% of GDP)
(% of insurable
base) 2005 2030 2055 2005 2030 2055
Base Basic 47.1 75.5 36.1 224 1.51 0.53 0.31
Main and Additional 41.0 19.5 45.9 59.0 N/A 0.37 0.52
Total OGA 1.51 0.89 0.83
Indexation on  Basic 51.5 75.5 42.3 26.8 1.51 0.62 0.37
salar

Y Main and Additional 45.3 19.5 51.2 69.1 N/A 0.44 0.67
Total OGA 1.51 1.06 1.04

It resulted that the impact of different assumgidor indexation basis is substantial. The
lower indexation scenario would reduce the PAYGt cate of the Main and Additional
branches in 2055 from 59 per cent of insurable basker the base scenario projections to
55.3 per cent in year 2055. The total annual defitiOGA in percentage of GDP would
decrease from 0.83 per cent to 0.76 per cent. ®rdhtrary, under the higher indexation
scenario (indexation on salary), the cost woulddiastantially higher and the PAYG cost
rate of the Main and Additional branches would &ase by 10 percentage-points to 69.1
per cent in 2055. In relation to GDP, the totalidedbf OGA would increase to more than
one per cent of GDP.

3.5.3. Summary of the sensitivity tests

Chart 3.7 presents the OGA projected PAYG cossratea percentage of insurable base
for the sensitivity tests presented earlier for the&in and Additional branches and Chart
3.8 presents the total deficit of OGA in percentah&DP.

Chart 3.7  OGA Main and Additional branches projected pay-as-you-go cost rate under the different
sensitivity tests, 2005-2055 (% of insurable base)
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Chart3.8  Total OGA projected deficit under the different sensitivity tests, 2005-2055 (% of GDP)

1.6%

1.4%

1.2%

1.0%

0.8%

0.6%

04%

0.2%

0.0% T T T T T T T T T T
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055

=————Base === Lowermortality Indexation on inflation Indexation on salary

ILO/TF/Greece/R.22






Appendix | Methodology, initial data and

l.1.

1.2.

assumptions

Demographic and economic assumptions

This actuarial review makes use of the comprehensiethodology developed by the
International Financial and Actuarial Service o thO (ILO FACTS) for reviewing the
long-term actuarial and financial status of a malgension scheme. The review has been
undertaken by modifying the generic version of i@ modelling tools to fit the specific
case of IKA. These modeling tools include a popotatmodel, an economic model, a
labour force model, a wage model, a model of olel-alisability and survivor benefits
model and an employment injury benefits model.

The actuarial valuation begins with a projection &feece’s future demographic and
economic environment. Next, projection factors #pdly related to the IKA are
determined and used in combination with the denmgcéeconomic framework to
estimate future cash flows and reserves. Assumpg@action takes into account both
recent experience and future expectations, withhexsis placed on long-term trends rather
than giving undue weight to recent experience.

Modelling general population, demographic and
economic developments

The general Greek population has been projectenhfiieg with census data in 2003 and
by applying appropriate mortality, fertility and gnation assumptions. The total fertility
rate (TFR) was estimated at 1.29 in 2003 and asmimed that it will increase rapidly to
1.5 in 2025 remaining constant thereafter. Theepatbf fertility rates by age corresponds
to the medium variant projections of the Unitediblad.

Mortality rates have been established accordinthéoUnited Nations’ medium variant.
Consistency checks have been performed to ensese réproduce, with a reasonable
degree of accuracy, the number of deaths in thaelptpn and among the pensioners of
IKA. Mortality rates of the population base arepded in Table Al. 1.
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Table Al. 1

Table Al. 2

Mortality rates, 2005-2055

Age Male Female

2005 2055 2005 2055
20 0.0008 0.0002 0.0003 0.0001
25 0.0010 0.0003 0.0004 0.0001
30 0.0009 0.0003 0.0004 0.0002
35 0.0010 0.0004 0.0006 0.0002
40 0.0015 0.0007 0.0009 0.0005
45 0.0023 0.0015 0.0014 0.0008
50 0.0041 0.0022 0.0022 0.0011
55 0.0061 0.0040 0.0032 0.0017
60 0.0095 0.0061 0.0049 0.0027
65 0.0151 0.0093 0.0076 0.0045
70 0.0239 0.0153 0.0130 0.0078
75 0.0428 0.0255 0.0248 0.0148
80 0.0747 0.0441 0.0488 0.0267
85 0.1230 0.0734 0.0904 0.0472
90 0.1920 0.1281 0.1554 0.0854
95 0.2806 0.2147 0.2438 0.1668

Table Al. 2 shows life expectancies at certain ages

Life expectancies

. Males Females
Life expectancy at:
2005 2030 2055 2005 2030 2055
Birth 76.8 79.7 82.1 81.8 84.8 87.0
Age 60 20.7 22.8 246 244 26.7 28.6
Age 65 16.8 18.7 204 20.0 221 24.0

Net migration was set at 45,000 in the year 20@Bamsumed to decline linearly to 40,000
in 2010, to 38,000 in 2020, and to 35,000 in 208Maining constant thereafter.

The projection of the labour force, i.e. the numtsigpeople available for work, is obtained
by applying assumed labour force participationgdtethe projected number of people in
the total population. The total participation réde ages 15 to 64 years changes over time,
due to the variation in the age composition of gbpulation. Table Al. 3 shows the age-
specific labour force participation rate for sedethges.
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Table Al. 3  Age-specific and total labour force participation rates (active persons as % of
total population)

Males Females Population 15-64

Age 2005 2055 2005 2055 Year Males  Females

(%) (%) (%) (%) (%) (%)
17 12 12 6 6 2005 69 66
22 61 63 47 50
27 o1 ) 77 72 2030 66 62
32 % %5 73 76
37 97 % 70 78 2085 57 54
42 97 97 70 79
47 % 97 61 78
52 88 ) 50 70
57 75 79 36 55
62 47 46 23 38
67 22 22 10 10

The projected real GDP is obtained by applying phejected labour productivity per
worker to the number of employed people requireprtaluce total output. Unemployment
is calculated from assumed unemployment ratesaralit force.

Estimates of increases in total wages as well@satkrage wage earned are required.

Annual average real-wage increases are assumed &xuml to the increase in labour
productivity as it is expected that wages will atljto efficiency levels over time. Such
increases are assumed to decrease gradually finghgears of the projection period from
2.6 in 2005 to 1.2 per cent in 2010 and then toeimse to 1.9 in 2016 remaining constant
at the level of 1.8 thereafter. The GDP deflat@uaption affects hominal average wage
increases.

1.3. Modelling the IKA scheme specific projections

Table Al. 4 Future IKA coverage rate*, 2005-2055

Year Males Females

(%) (%)
2005 47.5 56.3
2015 49.2 61.4
2025 49.7 62.9
2035 494 62.9
2045 49.0 62.7
2055 49.6 63.5

* Covered population 15-69 / Employed population 15-69.
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Table Al. 5 Active insured population, earnings and past credits as of valuation date (2005)

# of active insured

Average annual insurable earnings Average # of years of contribution

Aae Male Female Total Male Female Total Male Female Total
15-19 27,067 17,114 44,181 8,957 6,804 8,123 29 3.0 2.9
20-24 149,030 125,970 275,000 11,463 9,955 10,772 45 45 45
25-29 232,592 202,598 435,190 13,376 11,963 12,718 6.1 6.2 6.2
30-34 227,259 173,936 401,195 15,519 13,575 14,676 9.1 8.5 8.9
35-39 202,153 146,377 348,530 16,407 13,436 15,159 13.1 11.1 12.3
40-44 156,274 114,249 270,523 16,853 13,333 15,366 16.7 13.5 15.4
45-49 135,140 96,879 232,019 17,505 13,311 15,754 20.6 16.0 18.7
50-54 112,273 67,368 179,641 18,143 13,142 16,268 247 17.8 221
55-59 84,659 36,213 120,872 17,941 12,661 16,359 27.3 17.6 244
60-64 28,013 11,023 39,036 16,558 12,178 15,321 26.0 16.6 233
65-69 6,606 3,178 9,784 15,736 11,396 14,326 252 16.2 222
Alages 1361066 994905 235971 16450 12,513 14,210 134 10.2 12.1
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Table Al. 6 Retirement and invalidity pensions-in-payment as of valuation date

Retirement pension

Invalidity pension

Age Number Average pension Number Average pension
Males  Females Total Males Females Total Males Females Total Males Females Total
15-19 184 143 327 7522 7526 7,526
20-24 403 221 624 7,193 7,285 7,229
25-29 702 360 1,062 6,873 7,149 6,964
30-34 1,341 601 1,942 6,520 6,766 6,595
35-39 2,105 1,061 3,166 6,479 6,756 6,572
40-44 3,175 1,683 4,858 6,557 6,495 6,535
45-49 4994 2,766 7,760 6,749 6,130 6,528
50-54 1,389 6,020 7,408 16,898 9,443 10,841 7925 3978 11,903 6,977 5,855 6,602
55-59 13,653 22519 36,172 15916 7,785 10,854 12,545 5,138 17,683 7,059 5395 6,575
60-64 48,832 33,268 82,100 12,141 7,212 10,144 12976 4,062 17,038 6,810 5295 6,448
6569 80,130 45243 125374 9,608 6,417 8456 12,797 4,719 17,516 6,476 5,265 6,150
70-74 79,816 44440 124255 8,247 5978 7,436 12,259 5613 17,872 6,428 5,244 6,056
75-719 63,527 36,183 99,710 7,543 5850 6,929 10,399 6,256 16,655 6,270 5,183 5,861
80-84 32,664 17,975 50,639 7,244 5719 6,703 5480 3,899 9,379 6,145 5279 5785
85-89 13,591 7,250 20,841 6,853 5663 6,439 2473 2,050 4,523 5,992 5486 5,763
90-94 5,037 2,712 7,749 6,464 5343 6,072 1,086 768 1,853 5,805 5577 5711
95+ 1,087 972 2,069 6,082 5132 5633 268 143 411 5,729 5726 5,725
Total 339,725 216,583 556,308 9,154 6,478 8112 91,113 43,459 134,571 6,601 5,535 6,257
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Table Al. 7  Survivors’ pensions-in-payment as of valuation date

Widower(s) Children, orphans and parents

Age Number Average pension Number Average pension

Males Females Total Males Females Total Males Females Total Males Females Total
0-4 10 16 26 7,128 6,135 6,399
59 64 174 238 5,798 5690 5,714
10-14 173 405 578 5513 5860 5,757
15-19 6 10 16 4,752 3,386 3,830 293 577 870 5452 5776 5,665
20-24 1 46 58 4,057 4,986 4,770 223 403 626 5,362 5681 5,564
25-29 11 229 240 6,089 5,385 5,408 39 47 87 5173 6,141 5,683
30-34 28 602 630 4,030 6,067 5,974 7 71 142 6,259 5,685 5,989
35-39 92 1,367 1,459 4,730 6,186 6,095 121 158 278 5,803 6,083 5,969
40-44 146 2,410 2,556 5,667 6,405 6,362 131 206 337 4,882 589 5,508
45-49 274 4,996 5270 5471 6,363 6,317 236 362 598 5,148 5,086 5,109
50-54 521 7,684 8,205 4915 6,198 6,117 259 461 720 5131 5128 5,130
55-59 686 12,403 13,089 4,993 6,021 5967 227 486 713 5374 5538 5,484
60-64 770 16,898 17,668 4,403 5,654 5,599 135 346 481 4979 5,666 5,477
65-69 1,312 31,774 33,086 3,990 5,368 5,314 103 357 460 4,721 5350 5,210
70-74 2,021 44,017 46,038 3,306 5231 5,146 80 308 388 5447 5111 5,185
75-79 2,527 49,280 51,807 3,147 5210 5,109 76 228 303 5,005 5,002 5,010
80-84 1,626 32,933 34,559 3,199 5,167 5,074 38 113 151 4,709 4,767 4,759
85-89 899 16,190 17,089 3,076 5,202 5,090 21 57 78 4234 5,208 4,959
90-9%4 347 6,671 7,017 3,341 5,184 5,093 18 25 43 4,867 5,667 5,309
95+ 69 1,516 1,585 2,689 6,402 6,239 27 25 52 1,961 3,457 2,674

Total 11,347 229,024 240,371 3,664 5392 5310 2,346 4824 7170 5255 5492 5414

Table Al. 8 Density of contributions

Age Males Females

(%) (%)
17 21 27
22 31 59
27 37 80
32 7 80
37 80 82
42 81 85
47 81 86
52 82 84
57 77 81
62 72 74
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Table Al.9 Probability of a deceased having eligible survivors and their average ages

Males Females

Age Probability of being Avg # of eligible Probability of being  Avg # of eligible

married (%) children married (%) children
17 15.9 0.02 12 0.02
22 28.2 0.05 18 0.04
27 38.5 0.06 22 0.05
32 46.9 0.07 26 0.05
37 53.6 0.06 28 0.05
42 58.9 0.05 30 0.05
47 62.8 0.04 30 0.04
52 65.7 0.03 30 0.03
57 67.7 0.02 30 0.02
62 68.9 0.01 29 0.02
67 69.6 0.01 28 0.02
72 69.9 0.01 26 0.02
77 70.1 0.01 25 0.02
82 70.1 0.01 24 0.02
87 70.1 0.01 23 0.02
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Table Al. 10 Distribution of new entrants

Age Male Female
(%) (%)

15 1.1 0.8
16 3.4 27
17 6.4 5.3
18 9.0 7.7
19 10.7 9.6
20 11.4 10.5
21 11.0 10.6
22 10.0 10.0
23 8.6 8.9
24 7.1 7.7
25 5.7 6.3
26 44 5.1
27 3.3 3.9
28 24 3.0
29 1.7 22
30 1.2 1.6
31 0.9 1.2
32 0.6 0.8
33 0.4 0.6
34 0.3 0.4
35+ 0.4 0.8

Table Al. 11 Invalidity rates

Age Male Female
(%) (%)

15 0.04 0.02
20 0.04 0.02
25 0.06 0.03
30 0.08 0.06
35 0.13 0.12
40 0.21 0.25
45 0.37 0.42
50 0.73 0.75
55 1.34 1.13
60 218 1.50
65 298 1.87
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Table Al. 12 Retirement rates

MaleGenPre FemGenPre MaleArdPre FemArdPre MaleConPre FemConPre MaleGenPost FemGenPost MaleArdPost FemArdPost MaleConPost FemConPost

Age (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
55 3 14 5 23 0 26 3 14 5 23 0 26
56 5 12 6 16 0 7 5 12 6 16 0 7
57 6 10 7 13 0 12 6 10 7 13 0 12
58 14 11 17 13 45 11 14 11 17 13 45 11
59 14 12 17 17 23 40 14 12 17 17 23 40
60 18 29 47 21 30 39 18 29 47 21 30 39
61 14 22 29 19 21 23 14 22 29 19 21 23
62 15 19 21 14 18 23 15 19 21 14 18 23
63 14 16 17 17 21 19 14 16 17 17 21 19
64 19 20 21 24 34 47 19 20 21 24 34 47
65 43 25 43 33 44 43 43 25 43 33 44 43
66 32 26 31 31 31 50 32 26 31 31 31 50
67 30 28 34 32 32 17 30 28 34 32 32 17
68 23 24 28 30 33 38 23 24 28 30 33 38
69 100 100 100 100 100 100 100 100 100 100 100 100

Note: Gen = General, Ard = Arduous, Con = Construction, Pre = first register before 1993 and Post = first register after 1992.

Table Al. 13 Average number of years credited since registration by sex, age and group

Age MaleGenPre FemGenPre MaleArdPre FemArdPre MaleConPre FemConPre MaleGenPost FemGenPost MaleArdPost FemArdPost

MaleConPost FemConPost

55 30.5 22.5 30.8 18.8 236 15.0 8.0 74 8.3 8.0 7.0 6.4
56 31.3 22.4 30.9 18.4 24.5 15.2 7.9 74 8.0 79 7.1 7.1
57 31.6 21.9 31.3 18.3 248 13.9 8.1 75 8.0 8.2 7.0 58
58 314 222 31.1 18.6 226 11.8 8.0 74 8.6 8.1 71 6.7
59 31.0 218 31.0 18.7 214 16.7 8.2 7.5 8.5 8.2 71 6.0
60 30.8 20.6 28.9 18.4 20.8 11.6 8.0 76 8.2 8.3 71 7.3
61 30.7 19.9 27.2 19.0 212 12.8 8.2 7.5 8.3 8.4 71 6.5
62 30.3 20.0 26.5 19.1 210 15.3 8.0 75 8.5 79 7.2 7.1
63 30.2 18.9 26.7 19.4 21.1 13.5 8.2 7.3 8.8 8.5 7.3 78
64 30.4 19.6 26.5 19.0 216 10.9 8.3 74 8.4 78 75 5.8
65 29.1 18.8 26.7 20.3 224 11.1 8.1 7.7 8.8 8.5 7.2 5.2
Note: Gen = General, Ard = Arduous, Con = Construction, Pre = first register before 1993 and Post = first register after 1992.
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1.4.

Modeling the OGA scheme specific projections

Table Al. 14 Number, average annual insurable earnings, average number of years of contributions and
distribution of new entrants, active insured members as of valuation date

Age

Number of active insured

Average annual

insurable earnings

Average number of
years of contribution

Distribution of new entrants

Male Female Female

Male Female Total Male Female Total Male Female Total (%) 2(()%6) 2(() °1A, 6)

15-19 6 7 13 4,406 4,455 4,432 1.0 1.0 1.0 0 0 0
20-24 4,417 1,879 6,296 4,521 4,494 4513 2.3 22 23 17 7 17
25-29 19,863 11,972 31,835 4,570 4529 4,554 4.0 42 44 24 15 24
30-34 34570 25,996 60,566 4,650 4,606 4,631 8.1 83 82 17 14 17
35-39 41,425 38,553 79,978 4,770 4700 4,736 11.0 112 1141 14 13 14
40-44 41475 45098 86,573 4919 4819 4867 113 17 115 10 1 10
45-49 41,744 51359 93,1103 5,049 4989 5016 118 123 124 8 12 8
50-54 37972 547765 92,737 5211 5183 5194 122 128 126 5 12 5
55-59 39,414 64,920 104,334 5519 5,522 5,521 12.9 134 132 3 9 3
60-64 39,791 67,728 107,519 6,312 6,306 6,308 154 158 156 2 7 2
65-69 4,353 7,535 11,888 6,846 6,720 6,767  15.1 15.1 151 0 0 0
All ages 305,030 369,812 674,842 5,181 5292 5242 113 125 119 100 100 100
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Table Al. 15 Number and yearly average amount of old-age and disability pensions-in-payment as of

valuation date, Basic branch

Retirement pension

Invalidity pension

Age Male Female Total Male Female Total
Number  Avg Number  Avg Number  Avg Number  Avg Number  Avg Number Avg
15-19 - - - - - - 18 3,200 9 4276 27 3,559
20-24 - - - - - - 391 4,025 237 3,812 628 3,945
25-29 - - - - - - 832 4,286 525 4,437 1,357 4,344
30-34 - - - - - - 1,361 4,250 861 4,357 2,222 4,291
35-39 - - - - - - 2,187 4181 1,400 4,298 3,587 4,227
40-44 - - - - - - 2,774 4,005 2,029 3,972 4,803 3,991
45-49 - - - - - - 3,598 3,955 2,937 3,813 6,535 3,891
50-54 - - - - - - 4,075 3,803 4,075 3,648 8,150 3,725
55-59 - - - - - - 5113 3,586 6,338 3,445 11,451 3,508
60-64 - - - - - - 6,815 3,405 9,077 3291 15892 3,340
65-69 45397 2,759 81,038 2,828 126435 2,803 9,936 3425 14,106 3,306 24,042 3,356
70-74 67,643 2,785 113,059 2,906 180,702 2,861 8,988 3,534 13,109 3462 22,097 3,491
75-79 65,319 2,844 109,166 2,944 174485 2,906 6,960 3,681 11927 3544 18,887 3,595
80-84 32,547 2934 59,282 2982 91829 2,965 5616 3,599 10971 3,440 16,587 3,494
85-89 16,937 3,016 37,011 3,018 53,948 3,017 2,507 3,639 4978 3,580 7,485 3,600
90-94 10,353 3,049 22423 3,048 32,776 3,048 755 3,906 1,315 3,767 2,070 3,818
95+ 4,045 3,076 10,722 3,054 14,767 3,060 9% 3,799 125 3919 221 3,867
Total 242241 2,848 432,702 2,932 674942 2902 62,022 3,653 84,019 3,501 146,041 3,566

Table Al. 16 Number and yearly average amount of uninsured pensions in-payment as of valuation date,

Basic branch

Retirement pension

Age Male Female Total

Number Avg Number Avg Number Avg
65-69 6,019 2,980 8,846 2,980 14,865 2,980
70-74 7,423 2,980 10,788 2,980 18,211 2,980
75-79 4,986 2,980 9,076 2,980 14,061 2,980
80-84 2,960 2,980 6,739 2,980 9,699 2,980
85-89 1,790 2,980 5,093 2,980 6,883 2,980
90-94 1,116 2,980 3,933 2,980 5,049 2,980
95+ 470 2,980 1,950 2,980 2,420 2,980
Total 24,764 2,980 46,424 2,980 71,188 2,980
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Table Al. 17 Number and yearly average amount of old-age and disability pensions-in-payment as of
valuation date, Additional branch

Retirement pension Invalidity pension

Age Male Female Total Male Female Total

Number  Avg Number  Avg Number  Avg Number  Avg Number  Avg Number Avg

15-19 - - - - - - - - - - - -
20-24 - - - - - - - - - - - -
25-29 - - - - - - - - - - - -
30-34 - - - - - - 1 957 1 649 2 803
35-39 - - - - - - 146 518 99 503 245 512
40-44 - - - - - - 438 616 328 621 766 618
45-49 - - - - - - 536 654 452 691 988 671
50-54 - - - - - - 587 714 677 747 1,264 732
56-59 - - - - - - 934 760 1,259 759 2,193 759
60-64 - - - - - - 1,366 802 1,997 780 3,363 789
65-69 28 1,119 711,119 99 1,119 2,724 821 4211 779 6,935 795
70-74 27,832 1,143 46,613 1,133 74445 1137 3,127 736 4,510 668 7,637 696
75-79 55,183 520 92,910 512 148,093 515 1,052 334 1,687 299 2,739 312
80-84 13,165 226 26,182 225 39,347 225 35 208 70 208 106 208
85-89 2 427 9 428 11 428 - - - - - -
90-94 - - 2 204 2 204 - - - - - -
95+ - - - - - - - - - - - -
Total 96,210 660 165,787 642 261,997 648 10,946 714 15291 680 26,237 694
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Table Al. 18 Number and yearly average amount of old-age and disability pensions-in-payment as of
valuation date, Main branch

Retirement pension

Invalidity pension

Age Male Female Total Male Female Total
Number ~ Avg Number  Avg Number  Avg Number  Avg Number  Avg Number Avg
15-19 - - - - - - - - - - - -
20-24 - - - - - - 3 1847 1 1,539 4 1770
25-29 - - - - - - 32 1,673 21 1,843 53 1,741
30-34 - - - - - - 112 1,745 74 2190 186 1,922
35-39 - - - - - - 310 1,945 226 2,299 536 2,094
40-44 - - - - - - 502 2,321 477 2,411 979 2,365
45-49 - - - - - - 817 2,453 769 2,239 1,586 2,349
50-54 - - - - - - 1,076 2,515 1,346 2,175 2422 2,326
55-59 - - - - - - 1,660 2,476 2,244 2,148 3,904 2,288
60-64 - - - - - - 2,659 2,504 3,456 2,096 6,115 2,274
65-69 41,100 2,666 76,886 2,270 117,986 2,408 2963 2,437 3,486 2,010 6,449 2,206
70-74 29424 2197 51,380 1,871 80,804 1,990 528 2,119 510 1,87 1,038 1,997
75-79 2 2518 18 1,850 20 1917 1 1,859 12,020 2 1,940
80-84 11,521 2 2317 3 2,052 - - - - - -
85-89 - - 2 2319 2 2319 - - - - - -
90-94 - - - - - - - - - - - -
95+ - - - - - - - - - - - -
Total 70,527 2,470 128,288 2,110 198,815 2238 10,663 2424 12611 2105 23,274 2,251
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Table Al. 19 Survivors’ pensions-in-payment as of valuation date

Children, orphans and parents

Age Basic Main Additional
Number Avg Number Avg Number Avg
0-4 1,000 3,163 320 1,148 212 1,148
5-9 1,000 3,163 320 1,148 212 1,148
10-14 1,000 3,163 320 1,148 212 1,148
15-19 1,000 3,163 320 1,148 212 1,148
20-24 - - 320 1,148 212 1,148
25-29 - - 320 1,148 212 1,148
30-64 - - - - - -
65-69 - - 540 1,148 - -
70-74 - - 540 1,148 - -
75-79 - - 540 1,148 - -
80-84 - - 540 1,148 - -
85-89 - - 540 1,148 - -
90-94 - - 540 1,148 - -
95+ - - 540 1,148 - -
Total 4,000 3,163 5,699 1,148 1,270 1,148

Table Al. 20 Density of contributions

Age Males Females

(%) (%)
17 0 0
22 87 96
27 94 97
32 96 98
37 98 98
42 98 99
47 98 99
52 98 99
57 98 99
62 98 98
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Table Al. 21 Invalidity rates

Age Male Female
17 0.00064 0.00074
22 0.00064 0.00074
27 0.00078 0.00095
32 0.00107 0.00129
37 0.00148 0.00175
42 0.00205 0.00237
47 0.00293 0.00357
52 0.00479 0.00576
57 0.00768 0.00889
62 0.01196 0.01334

Table Al. 22 Statistics related to family and disability increments, Basic branch

Males Females

Average Old age pension Disability Old age pension Disability
Increment/  marital dependant marital dependant  disability marital dependant marital dependant disability
Age (%)  children (%) children percentage (%) children (%) children percentag
(%) (%) (%) (%) (%) e
(%)
17 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 1 0 0 0
27 0 1 0 0 60 0 2 0 0 49
32 1 2 0 0 48 1 8 0 0 52
37 1 4 0 0 50 2 14 0 0 53
42 3 7 0 0 44 6 12 0 0 48
47 10 7 0 0 40 13 6 0 0 37
52 23 6 0 0 37 15 3 0 0 32
57 33 3 0 0 3 15 1 0 0 28
62 37 1 1 0 24 10 0 0 0 17
67 31 1 1 0 19 3 0 0 0 13
72 17 1 0 0 21 1 0 0 0 16
77 7 2 0 0 26 0 0 0 0 21
82 3 1 0 0 24 0 0 0 0 20
87 4 2 0 0 24 0 0 0 0 19
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Table Al. 23 Statistics related to family and disability increments, Main branch

Males Females
Average Old age pension Disability Old age pension Disability
Increment /
Age Marital dependant Marital dependant  disability Marital dependant Marital dependant disability
(%)  children (%)  children percentage (%)  children (%)  children percentage
(%) (%) (%) (%) (%) (%)
17 10 0 0 0 0 1 0 0 0 0
22 10 0 0 0 0 1 0 0 0 0
27 10 0 3 2 0 1 0 7 1 0
32 10 0 6 7 4 1 0 8 27 0
37 10 0 8 14 0 1 0 13 37 0
42 10 0 10 23 1 1 0 1 25 1
47 10 0 14 23 1 1 0 13 11 0
52 10 0 17 13 1 1 0 13 4 1
57 10 0 19 5 1 1 0 9 1 1
62 10 0 18 1 1 1 0 5 0 1
67 10 0 13 1 1 1 0 1 0 1
72 10 0 2 0 1 1 0 9 0 0
77 10 0 0 0 0 1 0 0 0 0
82 10 0 0 0 0 1 0 0 0 0
87 10 0 0 0 0 1 0 0 0 0
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Appendix I Summary of provisions of IKA
as of valuation date

The following summary provides a general overvidwihe key coverage, contribution and
benefit provisions as at December 2005. It is ndked this summary is based on the
interpretation of the most relevant existing praxis of the IKA scheme provided by the
National Actuarial Authority. It was not possible obtain a full set of translated texts of
laws. The following summary compiled in the processthis project is considered
acceptable for the present report.

[I.L1. Contingencies covered
The Social Insurance Institute provides the follogvbenefits:

Long-term benefits:
Old age, Disability and Survivors

Short-term benefits:
Sickness, Maternity and Medical

Employment injury benefits:
Temporary disability, Permanent disability, Medieapenses and Survivors

[I.2. Insured people

The Social Insurance Institute covers employeesndustry, commerce, and related
occupations and certain urban self-employed perdemduding actors, newspaper
vendors, and chartered accountants). The covesagmipulsory, except for Greeks living
abroad and specific self-employed persons who eandured on a voluntary basis. There
are special systems for agricultural workers, dghigpagents, doctors and dentists,
commercial motor vehicle operators, architects,aries, public-sector employees,
tradesmen, and craftsmen.

[I.3. Maximum and minimum insurable earnings

The maximum amount of earnings for contribution dahefit purposes for those who
were first insured after December 31, 1992, is 88B92 a year, or 14 monthly salaries of
€4,881.28. There are no minimum earnings for cbation and benefits purposes.

[1.4. Contribution rates of the Social Insurance
Institute as of valuation date

Contributions payable by employers and employeesased on the monthly earnings of
the insured person. The total contribution for ldegn benefits on behalf of an employed
person is 6.67 per cent of monthly earning; 8.87cpat of monthly earnings if in arduous

or unhealthy employment. The contributions are esthdoetween employer and employee
with a ratio of 2 to 1. Therefore, the employerntibution is 13.33 per cent of the

monthly payroll; 14.73 per cent if the employeeirisarduous or unhealthy work. The

government contributes 10 per cent of the annuglgtiaas an employer and a guaranteed
annual state subsidy.
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Contributions payable by employees in respect cékngss and maternity are 0.4 per cent
for cash benefits and 2.15 per cent for medicalefien These contributions are also

shared between employer and employee with a rdote 1 so that employers contribute

0.8 per cent of the monthly payroll for cash besednd 4.3 per cent for medical benefits.
The government guarantees an annual State subsidy.

Self-employed persons contribute at the same kesvebgular employees.

II.5. Benefit provisions of IKA as at valuation

[1.5.1. Long-term benefits branch
(A) Retirement Pensions (full pensions)
Age requirement and contribution requirement:

» People insured before 31.12.1992:

A
Condition Days of employment ge
Men Women

4,500 65 60

10,000 62 57
General

10,500 58 58

11,100 No limit No limit

10,500 and at least 7,500 of these in arduous/unhealthy 55 55
Arduous / occupations
Unhealthy 4,500 and at least 3,600 of these in arduous/unhealthy

occupations, including 1,000 (arduous/unhealthy occupations) 60 55

during the last 13 years

4,500 and at least 3,600 of these in constructions including 58 53
Construction 1,000 during the last 13 years

4,500 in constructions including 500 during the last 13 years 58 53
Mothers of
underage 5,500 - 55
children
» People insured since 1.1.1993:

A
Condition Days of employment ge
Men Women

4,500 65 65
General

11,100 No limit No limit
Arduous / 4,500 and at least 3/4 of these in arduous/unhealthy occupations 60 60
Unhealthy
Mothers of 6,000 with an underage child - 55
underage .
children 6,000 and at least 3 children - 65-3xn(%)

The age limit of 65 is decreased by three yeargdgoh child with a minimum age limit of
50 years.
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Amount of Benefits:

» People insured before 31.12.1992:

The old-age pension consists of the two followingpants:

() The basic amount which is defined as a perggntd# pensionable earnings (earnings
in the best five years of the last ten years) abogrto the insurance class to which the
insured individual is assigned.

(i) A pension increase which is calculated as dgmemnt of earnings for every 300 days of
contributions between 3,300 days and 7,800 daysarid5 to 2.5 per cent (depending
on wage class) for every 300 days beyond 7,800.

This pension is increased by 1.5 times the dailgevaf an unqualified worker for a non-

working and non-pensionable spouse. Additionatere is a further increase of 20 per

cent for the first child, 15 per cent for the seatarhild and 10 per cent for the third.

Children must be under age 18 years (24 if studydnginable to work.

» People insured since 1.1.1993:

Earnings (for the calculation of pension)

- The determination of the monthly pension is basedhe ratio of total monthly
earnings (excluding Christmas, Easter and leavaidas) in the immediate five
years prior to retirement, divided by the numbemuinths worked within this
period.

- Earnings in the calendar years prior to the ydaetirement are increased by the
percentage increase in IKA pensions.

Calculation of basic monthly pension

- The accrual rate for old-age and disability pensj is 2 per cent up to the
35th year of contributions. For every year of segvibeyond 35, between the age
of 65 and 67, the amount increases to 3 per cahieahonthly pension.

- The basic pension amount, which is calculatedessribed above, is increased by
8 per cent for the first child, 10 per cent for #exond child, and 12 per cent for
the third child. For more than three children theréase is also 12 per cent.
Children should be under age or unable to workthim cases of students, the
increased pension amount is paid until they rebelage of 24 years.
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Monthly Minimum Basic Pension:

» People insured before 31.12.1992:

Single person €428.24
Insured person with spouse €459.74
Insured person with spouse and one child €480.20
Insured person with spouse and two children €500.40
Insured person with spouse and three children €520.67
Single person with one child €449.39
Single person with two children €470.05
Single person with three children €490.30

* People insured since 1.1.1993:

Single person €436.26
Insured person with one child € 458.06
Insured person with two children €484.24
Insured person with three children €514.78
Insured person with four children € 545.32
Insured person with five children €575.86

Those who get the minimum pension and have, inl,totere than 4,500 days of
employment, receive for each 300 days of employni@xteeding the 4,500) a 1 per cent
increase of the Basic Monthly Pension as initiayculated and before it is adjusted to the
minimum pension.
Monthly maximum pension: € 3,239
Duration of pension: Payable for life.

(B) Early Retirement Pensions (reduced pensions)

Age requirement and contribution requirement:

» People insured before 31.12.1992:

A
Condition Days of employment ge
Men Women
4,500 including at least 100 for each of the last 5 years 60 55
General
10,000 including at least 100 for each of the last 5 years 60 55
Arduous / 10,500 and at least 7,500 of these in arduous/unhealthy
. 53 53
Unhealthy occupations
Mothers of
underage 5,500 - 50
children
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* People insured since 1.1.1993:

A
Condition Days of employment ge
Men Women

General 4,500 including 750 during the last 5 years 60 60

10,500 55 s
Mothers of
underage 6,000 ) 5
children

Amount of Benefits:

The reduction rate is set at 1/267 for every masttbrt of the age limit for full pension
rights.

(C) Invalidity Pensions

Eligibility:

For the full pension, the insured must be asseasgdt least, 80 per cent disabled with a
minimum of 4,500 days of contributions (1,500 d#ythe insured began working after
1993); 300 days if younger than 21 years. From age the number of required
contribution days increases with age up to the mari); or 1,500 days of contributions,
including 600 days in the five years before theebrd disability. (For the insured, who
began working after 1993, the number of contributilays in the five years before the
onset of disability can include days of contribotzyedited.)

For partial disability, the insured must be asstss®e at least, 50 per cent disabled. No
benefit is payable for an assessed degree of tigaifi49 per cent or less.

Amount of Benefits:

For the full pension (assessed degree of disakfit§0 per cent or more), the amount is
the same as the retirement pension. For an assdegeee of disability of 67 to 79.9 per
cent, 75 per cent of the pension is paid. For aess®d degree of disability of 50 to 66.9
per cent, 50 per cent of the pension is paid.

The minimum and the maximum pension are the sartigeagtirement pension.

Benefits are payable fourteen times per year.

(D)  Survivors’' Pensions

Eligibility:

The qualifying conditions vary according to theedtite deceased first entered the system.
Normally, the number of contribution days is h&lat required for the disability pension
(see above).

For persons first insured before 1 January 1998ibk# survivors include a widow (or a
disabled widower without means) who was marrietheodeceased for at least six months
(two years if the deceased was a pensioner); aatidospouse with limited income who
was married to the deceased for at least 15 yemravas receiving alimony; dependent
children up to age 18 years (age 24 years if aestydisabled, or a full orphan); dependent
grandchildren and stepchildren; and dependent fsaren
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For those first insured after 31 December 1993jl#& survivors include a widow(er) who
was married to the deceased for at least one year years if the deceased was a
pensioner; the marriage condition is waived if ggouse has a dependent child); a
divorced spouse with limited income who was martethe deceased for at least 15 years
and was receiving alimony; and dependent childhouage 18 years (age 24 years if a
student, disabled, or a full orphan).

Amount of Benefits:

Survivor pension: The pension varies according to the date the dedefirst entered the
system. The surviving spouse, irrespective of agentitled to the survivor pension for a
period of three years beginning in the month follaythe insured’s death. A surviving
spouse receives the full pension payable to theadsd provided that they do not work or
receive any other pension or have an assessededefgésability of, at least, 67 per cent;
70 per cent is paid if the spouse is within threarg of age 65 and working or receiving a
pension; 50 per cent if the spouse is younger g 65 and working or receiving a
pension; or 70 per cent if the spouse is age @fider and working or receiving a pension.

The pension ceases on remarriage.

A surviving divorced spouse may receive a pensmumkto 30 per cent of the survivor
pension if they were married to the deceased flwaat 15 years; 40 per cent if married for
at least 25 years. An eligible surviving divorcgubgse is not entitled to receive the
minimum survivor pension or the survivor socialidatity grant.

Orphan’s pension: If the deceased was first insured before 1 JanLi@®g, each orphan
up to age 18 years (age 24 years if a studentymibif disabled) receives 25 per cent of
the insured’s basic pension; 50 per cent for adiphan. If the deceased was first insured
after 31 December 1992, each orphan up to aged yage 24 years if a student, no limit
if disabled) receives 20 per cent of the insurdaisic pension; 60 per cent for a full
orphan.

Grandchild’s or parent’s pension (in the absence obther eligible survivors): 20 per
cent of the deceased’s pension is paid for a gtalidgp to age 18 years (age 24 years if a
student, no limit if disabled); 40 per cent for adewed mother; 40 per cent for a
dependent father. (The deceased must have beendrzefore 1 January 1993.)

The minimum survivor pension is €385.70 a monthtfiase first insured before 1 January
1993; €349 a month for those first insured afteD&tember 1992.

The maximum survivor pension is 100 per cent ofdbecased’s pension.
Benefits are payable fourteen times per year.

Duration of Benefits:
The surviving spouse, irrespective of age, is ledtito the survivor pension for a period of
three years beginning the month following the iesis death; survivors may receive
benefits beyond three years provided they do nokworeceive any other pension or are

assessed with a mental or physical disability Dieast, 67 per cent. Survivor pensions that
have been interrupted or reduced will be paid lhvihen the survivor reaches age 65.
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[1.5.2. Employment injury benefits branch
Eligibility:

There is no contributions requirement for employtrigjury benefits. The injury must be
reported in the five days following the accidentcAlents that occur while commuting to

and from work are covered.
Amount of Benefits:
(a) Temporary Disability Benefits

The benefit is equal to 50 per cent of daily eagsjmaccording to one of 28 wage
classes.

Dependent’s supplement: 10 per cent of the beisefiaid for each dependent, up to a
maximum of 40 per cent.

The maximum daily benefit, including dependentgaments, for the first 15 days
must not exceed €14.03; from the 16th day to thb 88y, €25.86; after the 30th day,
the maximum must not exceed 70 per cent of the dedlge of the insurance class in
which the worker is classified. If the insured isshitalized and there are no
dependents, the benefit is paid at 33 per ceriteoftvarded rate.

(b) Permanent Disability Benefits

The benefits are equal to the invalidity pensioscdbed in the Long-Term Benefits
section.

(c) Survivors Benefits

The benefits are equal to the survivor pension ritest in the Long-Term Benefits
section.
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Appendix Il

.1.

Summary of provisions of OGA as of valuation date

Basic benefits branch

Pension name

Basic pension

Category

A: without family protected members

Law

4169/1961

B: married with non pensioner spouse, under 65

1296/1982

C: with at least one child under 18

Number of pensions per year

14

Type of benefit:

Old age pension

Disability pension Children's disability pension Widow/er pension  Orphans pension

Uninsured over
aged pension

Funeral grant

Eligibility conditions

Age 65, at least 25
years of work after
the age of 21.

Disability at least 67 %, Disability at least 67 %, at
confirmed after at least least 3 years of sickness, 18
3 years of sickness. Disability years old, not receiving any
has occurred between 21 and pension from other source,
65, Working time at least one of the parents must be
5 years before the disability ~ OGA pensioner or OGA
advent. insured for at least 3 years.

65 years old, Married Orphans from both parents,
before, not receiving under 18, (or under 24 in
pension from any case of studies), Non other
other source, Pension source pensioners, Dead
amount minimum parents must be OGA
OGA pension pensioner or at least
(category A), 3 years OGA insured,
Practically no Pension amount minimum

65 year old, Non
other source
pensioner, Total
income under
minimum OGA
annual pension.

OGA pensioner,
or OGA main
pension insured
without
contributions
owing during the
last 6 months
before death has

widow/er basic OGA pension (category A) occurred
pension emerges
Comments Gradual abolishment starting from 2003 and ending at 2026 (2003 pension is 4 % less than 2002 pension, 2004 pension is 8 % less than No gradual
2002 pension, after indexing according income policy, no new basic pension pensioners after 2027) abolishment
Pension amount A new 2004 184.74 200.80500 from 1/5/2003
Pension, amount A new 2003 193.97 200.80630 from 1/6/2005
Pension, amount A old 200.80 200.80
Pension, amount B new 2004 187.43 203.73
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Pension, amount B new 2003 196.78 203.73
Pension, amount B old 203.73 203.73
Pension, amount C new 2004 190.12 206.65
Pension, amount ¢ new 2003 199.58 206.65
Pension, amount ¢ old 206.65 206.65
Additional increase for = each time maximum pension = 206,65

blindness

Additional increase for total disability = 20%(UWDE)

Additional increase for =20*(UWDE)

paraltetraplegia

Pension indexing

Decree according annual income policy

(UWDE): Unspecialized Worker Daily Earnings, Indexed according to the unique collective work contract.
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I11.2. Additional benefits branch

Pension name Additional pension Class Benefit coefficient

A 0.3Mandatory
Law 1745/1987 B 0.425Voluntary

c 0.55Voluntary
Duration The "additional pension” branch is abolished from the beginning of the "main pension branch” (law 2485/1997) which is its total successor.
Number of pensions per year 14
Type of benefit: Old age pension Disability pension Orphans pension
Eligibility conditions Eligible for OGA basic pension, at least 5 years insured in the branch since 1993,insured The deceased person is eligible for additional pension at the year of

one year more from each year after 1993 for years 1994- 1997, year of branch abolishment.  his death. Orphans or disabled descendants get additional pension if
and while they are eligible for the basic orphans pension.

Comments Time spent insured in the "additional pension" branch, abolished after 1998, is counting For more than 1 descendants, pension amount is divided in equal
for the "main insurance" branch, after application parts. Each part cannot be less than 6,86 or 13,72 in the case of the
death of both parents.
Pension amount = (UWDE)*[(years in class A)*0,3 + (years in class B)*0,425+ (years in class C)*0,55]
Minimum pension 13.72 6.86
Maximum pension 133.21

Pension indexing

Decree according annual income policy

(UWDE): Unspecialized Worker Daily Earnings, Indexed according to the unique collective work contract.
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I11.3. Main benefits branch

Name Main pension Category Amount 2004
1 352.15 mandatory
Law 2458/1997 2 436.51 voluntary
3 525.27 voluntary
Number of pensions per year 4 648.16 voluntary
Number of contributions per year 5 771.05 voluntary, mandatory for employees
6 893.07 voluntary
7 1014.18 voluntary

Type of benefit:

Old age pension

Disability pension from
common sickness

Disability pension from work
accident

Disability pension from accident
out of work

Survivors pension

Eligibility conditions

Age 65, 6 years of
contributions in the branch
(5 years since 2003 and

At least 67 % disability, sickness
of at least 1 year, 5 years
insured (2 of those in the last

one year more for every year5 years before the disability

after 2003 since 15 years
are reached for 2018 and
after pensioners)

advent) or 15 years of insurance.

Independently from the time
insured

Insurance for half the years of the
case of common sickness disability
pension.

The deceased person is eligible
for disability pension, the survival
person should not be working in
a profession not covered by OGA
or being an outside OGA
pensioner. Descendants must be
under 18, under 24 if studying
and without age limit if disabled.

Comments

Time spent insured in the "additional pension" branch, abolished after 1998, is counting for the "main insurance" branch, after

application.

50 % to survival spouse, 25 % for
every descendant until the
maximum of 100 % of the
deceased pension is reached.

Pension amount

=2 %*[(years in category 1)* (Amount of Category 1) + (years in category 2)* (amount of category 2) +...+ (years in category 7)* (amount of category 7)]

Minimum pension

105.65

140.86

105.65

Pension loadings

Spouse additive

=10 %*1st category amount = 35,22
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First child additive

= 8 %"1st category amount = 28,17

Second child additive

=10 %*1st category amount = 35,22

Third and after child additive

=12 %*1st category amount = 42,26

Total disability additive

50 % of pension amount

Minimum total disability additive 176.08
Blindness additive = maximum basic pension
Para/tetraplegic additive = 20*(UWDE)

Pension indexing

Decree according annual income policy




Appendix IV Details on results of actuarial
projections for IKA public
pension scheme

Table AIV. 1 IKA sensitivity tests description

Scenario Description

Lower indexation (inflation) Indexation equals to Inflation from 2008

Higher indexation (wage) Indexation equals to wage growth from 2008

Lower mortality Mortality rates adjusted to 75 % of the base scenario level

Higher mortality Mortality rates adjusted to 125 % of the base scenario level

Lower density Density adjusted to 90 % of the base scenario level over 30 years

Higher density Density adjusted to 110 % of the base scenario level over 30 years (max. 100 %)
Lower initial past credit Initial average years of contribution adjusted to 90 % of the base scenario level
Higher initial past credit Initial average years of contribution adjusted to 110 % of the base scenario level

Table AIV. 2 IKA projected cost under different sensitivity tests, 2005-2055

GAP PAYG Deficit / GDP

Scenario ) 2005 2030 2055 2005 2030 2055

(%) (%) (%) (%) (%) (%)
Base 35.3 26.1 32.3 59.3 0.7 21 7.0
Lower indexation (inflation) 33.0 26.1 30.3 52.5 0.7 1.7 5.8
Higher indexation (wage) 413 26.1 37.5 77.9 0.7 3.0 10.4
Lower mortality 371 26.1 34.0 63.3 0.7 2.4 7.8
Higher mortality 33.8 26.1 30.9 55.8 0.7 1.8 6.4
Lower density 374 26.1 35.1 63.7 0.7 2.4 71
Higher density 33.9 26.1 30.5 56.5 0.7 1.8 7.0
Lower initial past credit 34.7 26.1 31.5 58.7 0.7 1.9 6.9
Higher initial past credit 36.0 26.1 331 59.8 0.7 2.2 71
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Table AIV. 3 IKA demographic projections under the lower mortality sensitivity test, 2005-2055

Number of Number of pensioners Total number of Ratio of

Year contributors o , pensioners  contributors to
Old-age Invalidity Survivors pensioners

2005 2,355,971 557,715 134,571 247,580 939,866 2.51
2006 2,397,061 565,893 137,700 248,990 952,583 2.52
2007 2,440,648 573,991 140,824 250,264 965,079 2.53
2008 2,479,273 581,777 144,060 251,448 977,285 2.54
2009 2,528,422 589,505 147,434 252,654 989,593 2.56
2010 2,571,605 597,417 150,985 253,860 1,002,262 2.57
2011 2,610,332 605,764 154,810 255,126 1,015,700 2.57
2012 2,644,908 614,654 158,862 256,384 1,029,900 2.57
2013 2,677,085 624,148 163,154 257,814 1,045,116 2.56
2014 2,708,536 634,225 167,666 259,242 1,061,133 2.55
2015 2,739,278 644,964 172,375 260,535 1,077,874 2.54
2025 2,768,381 794,694 232,133 271,806 1,298,633 213
2035 2,714,251 917,829 270,498 274,580 1,462,907 1.86
2045 2,384,056 1,454,761 377,546 312,985 2,145,292 1.11
2055 2,254,391 1,628,140 400,905 382,105 2,411,150 0.93

Table AIV. 4 IKA benefit expenditure projections by benefit category under the lower mortality sensitivity
test, 2005-2055 (millions)

Year Pensions, grants and benefits Benefits (PAYG) Benefits

Old-age Invalidity Survivors' Total (% insurable earnings) (% of GDP)
2005 4,534 842 1,316 6,692 261 3.79
2006 4,850 904 1,384 7,138 261 3.81
2007 5,190 970 1,454 7,614 26.1 3.84
2008 5,475 1,026 1,505 8,006 25.9 3.86
2009 5,777 1,086 1,559 8,422 25.7 3.88
2010 6,099 1,151 1,615 8,865 25.6 3.92
2011 6,445 1,220 1,675 9,340 25.6 3.96
2012 6,817 1,295 1,737 9,849 25.6 4.01
2013 7,218 1,376 1,802 10,396 25.7 4.06
2014 7,648 1,463 1,871 10,982 25.7 411
2015 8,111 1,555 1,942 11,608 25.8 4.16
2025 15,036 2,929 2,867 20,832 29.9 5.25
2035 29,095 5,572 4,314 38,981 39.8 7.33
2045 54,555 9,573 6,880 71,008 56.5 10.18
2055 83,827 14,075 11,198 109,100 63.3 11.59
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Table AIV. 5 IKA financial projections under the lower mortality sensitivity test, 2005-2055 (millions)

Year Ri‘g:::ﬁj:%mn Benefit expenditure Annual deficit Annual deficit

(A) (B) (A)-(B) (% of GDP)
2005 5,380 6,691 -1,311 0.74
2006 5,732 7,138 -1,406 0.75
2007 6,113 7,614 -1,501 0.76
2008 6,485 8,007 -1,522 0.73
2009 6,870 8,423 -1,553 0.71
2010 7,241 8,865 -1,624 0.72
2011 7,632 9,340 -1,708 0.72
2012 8,039 9,849 -1,810 0.74
2013 8,463 10,397 -1,934 0.76
2014 8,916 10,982 -2,066 0.77
2015 9,401 11,609 -2,208 0.79
2025 14,535 20,832 -6,297 1.59
2035 20,485 38,980 -18,495 3.48
2045 26,270 71,008 -44,738 6.41
2055 35,997 109,100 -73,103 7.77

ILO/TF/Greece/R.22 73



Appendix V Peer review statement

The Social Security Department of the Internatidretbour Organization (ILO) has been
appointed by the Greek National Actuarial AuthoritMAA) to undertake actuarial
valuations of the 12 largest public pension scheafgSreece. A senior actuary has been
appointed to review the work done by the ILO agalataff for the valuation of two major
schemes known as IKA and OGA. IKA covers all prevaector employees whilst OGA is
the pension scheme for agricultural workers. Thort describes the nature of the work
done by the actuary performing the peer reviewhef dctuarial valuation and highlights
key findings.

Scope of the review

Data

The objective of the peer review was to ensureddta used is sufficient and reliable and
the methodology and assumptions used in the fare€agemographic and financial results
are appropriate. The peer review has been performadew steps during the completion
of the actuarial valuation by ILO. The peer revieyweovided guidance and approval as
necessary in the selection of major orientatiorisetéollowed in the modelling process.

Since no translation of the Greek legislation weailable in the official ILO languages,
actuaries relied on the description of benefitsviged by the NAA as a summary of the
legislation prevailing at the valuation date. Aiesv of the communications between ILO
and NAA indicates that there is no risk of mateeiabr in the description of the provisions
of the schemes for which demographic and finarmiajections were made. The reviewer
could also rely on direct communications with th&ANstaff.

Data requests were submitted by ILO to NAA, who wesponsible for the collection of
data from public statistical agencies and pensidreme administrators. NAA had no
direct access to operational data bases of theqresshemes and had to process their own
requests through their statistical agency. NAAfatadde follow-ups with that statistical
agency and the pension administrators in ordensare proper completion of requests and
full understanding of data.

Due to certain limitations of the pension schenaalshse, the full set of data could not be
made available. This had an impact on the degreeurafertainty regarding the
determination of certain assumptions. Some inpté& degarding the participants at the
valuation date do not fully reflect their currentacacteristics but this was corrected
through proper calibration of the model. This wasgible due to indications obtained
from consistency checks between various sets afttiat are known to be accurate.

In accordance with the NAA request, the determamaf demographic and economic
assumptions relied on data provided by the Europgaion Ageing Working Group
(AWG). In this respect, the peer review consistedamparing the data provided by NAA
with the one shown in official reports and in arahg the techniques used in the
replication of AWG assumptions when the variablegedoped by the AWG were not as
detailed as required by the ILO projection modeD Imade tests in order to comment the
appropriateness of using AWE assumptions to askedsng term financial sustainability
of pension schemes.
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Methods and Assumptions

Adjustments to the ILO generic model have been estizely reviewed and it is
reasonable to conclude that they properly reflaet grovisions of the schemes such as
described by NAA. The examination of the projectiormulas remained at a general level
and even though it did not cover all detailed daliions, it was exhaustive enough to
ensure that any remaining inaccuracy would havénammpact on results.

Scheme-specific assumptions are based on the regeetience of IKA and OGA as much
as possible. They have been determined on theebtistate approach, which implies there
is no margin for adverse deviations. Examinatiorthef AWG assumptions used in the
determination of the demographic and economic framonk leads to the conclusion that
they are appropriate to assess the long-term fiabeastainability of pension schemes,
subject to the following comments regarding the taldy rates. The recent experience of
pensioners would suggest lower mortality rates tise used in the baseline scenario,
but the ILO view on the best-estimate assumptiopraperly reported in the sensitivity
analysis.

Conclusion
According to the reviewer, the financial projecgoof IKA and OGA pension schemes
made by ILO rely on sufficient and reliable data appropriate methods and assumptions.

It is worth noticing that improvements in the déi@se are highly desirable in order to
reduce the degree of uncertainty of financial migas.

Gilles Binet, FSA, FCIA

ILO/TF/Greece/R.22 75



