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Abstract
The paper analyzes the factors influencing sitmatod retirement decisions of different
cohorts in Poland in years 1995-2007. We checkebdahges in economic activity at the later
stage of professional life can be observed via geann the social security legislation and

their consequences for different cohorts.

Separate pseudo-panel models were estimated for andnwomen based on the annual
Household Budget Survey datasets. The results siadv apart from variables usually
identified in the literature that have a signifit@ampact on retirement decisions, institutional
changes are also significant in case of Polandedtslby regulations concerning access to
pre-retirement allowances and benefits turned oube significant, as well as changes in

possibility to combine work and receiving pension.
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[. INTRODUCTION

Since 1989 — beginning of the transformation toea imarket economy — retirement rules in
Poland have changed many times. Those changesronedceany almost all aspects of the
retirement system from benefit formula (e.g. thegte of the period from which earnings
were taken for calculating the benefit), througharapes of benefit indexation, to the
fundamental pension system reform introduced ir@i9Reforms in Poland continue and the
current cohorts of employees are still subjectdosaderable levels of uncertainly as to how
high their pensions will be and what rules will applied to compute them. One of the
problems is that there are no final decisions @nrtles for paying out the benefits from the
capital saved in the funded part of the system.etaity concerning the rules governing the
pensions system combined with unfavourable econaituation led many people to take the
option of retiring before reaching the official iretnent age as soon as such an opportunity
becomes available. According to SHARE sufvalynost 90% of Poles declares attaining the
eligibility for old-age pension as the reason d@ithietirement.

This paper focuses on the retirement behaviourfactdrs influencing retirement decision in

Poland in years 1995-2007. The main aim was to kchdtat factors and to what extent

influenced retirement decisions, with a specialufbon the institutional changes. We have
considered five elements of the social securitiyyogtuction and subsequent withdrawal of the
pre-retirement allowance (ptasitek przedemerytalpyintroduction and changes in the pre-
retirement benefit (plswiadczenie przedemerytajpenominal retirement ages (55, 60, 65),
extension of the availability of the early retiramdenefits and the rule allowing retirees to
work without any reduction of benefits after reachithe nominal retirement age. The
analysis of these mechanisms and their changesbhigeth with other factors, which can

influence the retirement decisions, could providhe eampirical support in the discussions
concerning labour market and pensions reforms larfélo

The paper is based on a pseudo-panel dataséditjs.a.cohort analysis. The institutional rules
we study differ among cohorts, since, first of allPoland there are different retirement ages
for women and men (60 and 65 respectively, withaS5early retirement age for women
before 2009) and different minimum insurance pexi(®D and 25 years, in some cases longer
periods necessary to obtain early retirement). S@#ceome of the rules were affecting only
particular cohorts, like pre-retirement allowanadich was available only in period 1997 —
2001 for men born between 1933-1953 and women between 1938-1958. Because of
these two reasons there are differences betweartspboth in the timing of the retirement
and in the labour supply decision (see Figure 1).

The paper is structured as follows: in the nextiseave present a brief survey of literature
on pensions and retirement decisions and a desceript institutional changes in the Polish
pension system. Section 3 discusses data and nodblggd explaining the choice of pseudo-
panel analysis. Section 4 presents the estimagsnlts and their interpretation. Finally,
section 5 concludes.

* The 1999 reform introduced the new system basatefined contributions and notional and fundedhiittial
retirement accounts, instead of the traditional -psyyou-go defined benefit system. However, firsty f
individuals covered by the new system retired jus2009. Thus, we are not able to analyze the imphthis
reform on retirement decisions.

® Survey of Health, Ageing and Retirement in Eurmpeers countries from different regions. Polandtfir
participated in the second wave of data collecitio2006-07, see: www.share-project.org



Figure 1: Work and retirement of 1921 — 1956 coho# by age

Share of retired population by age (females) Share of retired population by age (males)
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II. LITERATURE REVIEW

Aging population and pressure it creates on seeealirity systems, and more generally on publiaitea
made aging related research very popular in redecade$ The issue has been present also in policy
analyses for over a decade (see: World Bank 19®C 2000). The literature focuses on two
interconnected questions: how to make pension sgsteore efficient, that is less burdensome foripubl
finance, and what makes people retire.

As far as the answer to the first question is comed so far the economists have not been abladdte
optimal pension system. However, there is a germyatensus that more risk should be shifted from
insurers on individuals by introduction of the siger link between contributions and benefits, aral t
generosity of the obligatory part of the pensiostssn should be reduced (European Commission, 2010).

The second stream of literature focuses on theulabopply at older ages or on retirement decisions.
Empirical analyses enable division of factors iaeflaing probability of leaving the labour force édey
ages into economic factors, factors related to hbelth status, and other. Health status is directly
connected to the individual preference for leisitrean also influence earnings potential of anviaial
making a choice between retirement and further week: Lumsdaine and Mitchell, 1999). Among other
factors there are cultural issues and those relateah individual’'s family situation, see e.g. Balziz
(1985) or Blau (1997).

An important group of economic factors includessth@onnected with the access to and the level of
social security benefits. Most often analysed ddleage and invalidity pensions. A social securitgtem
influences the opportunity set of an individual nmgkretirement decisions. Hazard rate diagrams show
spikes in retirement just at the ages of socialiggcentitiement in all OECD countries. So it coule
expected that in generous pension systems with feiglacement rates (relation of a pension benefit t
last earnings), workers would be tempted to regmdy. On the other hand, accrual rates at oldes ag
(rates at which benefits increase with further waftier a minimum retirement age) may have additiona
influence on the retirement decision, as it was@méed for example by Blondal and Scarpetta (1999).

In case of the studies for the US, analyses ofnrgract of the access to continued employer-provided
health insurance or Medicare is another streaniterfture. Lumsdaine et al. (1994) and Gustman and
Steinmeier (1994) found that health insurance hasall effect on retirement behaviour. But accagdin
to a recent study of Jones and French (2010) hewthrance turned out to be an important deterntinan
of retirement, similar to the US Social Securitymal retirement age.

Various studies investigate the effects otlmngein retirement rules on the retirement decisions.
However, the results are not clear. An increasthénlevel of benefits lowers the retirement age.(e.
Burtless, 1986) and a cut in benefits raises i€fEh, 2005). Also an increase in the official egtient
age delays retirement decision (Gustman and Sténni®©85 and 2002). Gruber and Wise (2004) show
that a reform that delays earliest eligibility foenefits would significantly reduce the proportioh
retirees at older age. On the other hand, Mitchetl Fields (1984) showed only a small impact of
changes in the US social security system and priymnsion plans on retirement decisions and
Lumsdaine et al. (1997) showed significance of qmiyate pension plans.

Generally, as Wise (2003, p. 4) said Qver the years, the strong relationship betweenetttmomic
incentives of retirement policies and the ages lathvindividuals retire from the labour force hasehb
confirmed in multiple studies, using multiple datources, and applying multiple research
methodologies...”.

Not many quantitative analyses of an impact of geann the social security institutional framework
retirement exist for Central and Eastern Europeamties, in that for Poland, although one can ntese

® For reviews of this literature see Lumsdaine arittiiéll (1999) or Kula (2007).



a growing interest in this issue, see: Ruzik (2008Bukowski, ed. (2010). An example of a natural
experiment — an institutional change in a develgmountry can be found in Danzer (2010). He andlyse
an increase in the minimum pension in Ukraine shgvthe income effect resulting in an increase in
retirement of 30 to 47 percent. Retirement incesgtiwere stronger at the lower tail of the education

distribution.

As it was already mentioned, after 1990 Polish jmensystem has undergone many changes. Scheme 1
presents main types of changes in the largest @ersystem, the one for employees and the self-
employed, influencing institutional environmentwhich different cohorts worked and were retiringe W
present years when a certain regulation came aefor

Scheme 1: Changes in the social security systemwetn 1995 and 2009
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Although 1999 pension reform did not have any ingoarimpact on cohorts retiring before 2009, often
changing rules for the benefit indexation has dlu@mce on future relative incomes of working and
retiring population. We would also expect that aes of eligibility criteria for pre-retirement bditg
and allowances, stricter rules for disability pensi, and the possibility to combine receiving ashade
pension and work are important. In the empiricat p&this paper we try to analyse impact of thitela
group of the institutional changes on the labourkaiastatus at older ages.

lIl. METHODLOGY AND DATA
[11.1. Methodology

Since there are no representative long panel ssificgyPoland, like the GSOEP in Germany or BHPS in
Britain, and the time series are relatively shavg were not able to estimate a dynamic model of
retirement decision of the type of Gustman andnBteier (1985, 1986, 2002). Therefore we conducted a
cohort analysis based on a pseudo-panel constroctddousehold Budget Survey data. Pseudo-panel
data are typically constructed from cross-sectiohsndependent surveys which have been conducted
under the same methodology on the same referengelgbion, but in different periods, sometimes

consecutive and sometimes not. In our case colmiysgerved in subsequent years, are identified ky se



and year of birth. This allows for analysing labounarket status of cohorts with the similar average
education, health or income level. We claim thasesbed differences in retirement behaviour can be
partially attributed to changes in the social sigw@ystem, introduced in years 1995-2007.

The pseudo-panel approach has been successfullgnmapted to study a number of important socio-
economic issues for example by Deaton (1985), Bnogvat al. (1985), Moffitt (1993), Attanasio (1998)
Krueger and Pischke (1992), and Myck and Paull 4208nd provides a tool to analyse dynamic issues
when only cross-sectional data is available. Yetpgkeudo-panel cohort analysis is particularly widef
study changes in social security systems, sincecphkar rules influence specific age groups diffehg
mainly when the age-related eligibility rules atearging. Since we will be able to control for other
factors influencing retirement decisions of oldedividuals, like incomes, education level, etc., vam
evaluate the influence of the institutional factorsindividuals’ decisions.

Together we have on average 57 cohorts in a giear, ysince we consider only people who were
between 48 and 76 years old in years 1995 — 2@0#We&ns that a cohort enters the analysis in a year
when it reaches the age of 48 and drops out aftshfng 76 years. As a result there are fewer dsHor
years 1995, 1996, 2005, 2006, and 2007. Numbendifiduals observed in one cohort varies between
over 200 to 800. According to Verbeek (2008) if adb are sufficiently large, a static model basedo
pseudo-panel can be estimated with the fixed-effetthin estimator. However, the problem is whatslo
“sufficiently large” mean? Verbeek cites paperswaterage cohort sizes of 190, 500 or even 200D, an
states that everything depends on the way in wihieltohorts are constructed. The most importarecsp

Is that the variables defining cohorts should bastant over time and must be observed for all the
individuals in the sample. Year of birth and sexijraour paper, fulfil this condition.

In order to analyze factors influencing the shdreetired and working individuals in a cohort weildua
static fixed effect modél The advantage of pseudo-panel is that in compasisth real panel studies the
bias, which affects fixed effect estimator in cadeshort periods, is much smaller (Verbeek, 2008).
However, the status on the labour market in onegeas very strongly correlated with the statughe
previous period, i.e. if a person was retired imquet-1 he/she is almost certain to remain retired in
periodt. Thus, in order to identify factors influencingethetirement decision, we have to estimate a static
fixed effects model with AR(1) disturbances. Theneated equations have the following form:

(1) Pu =X BHYu O+ zy+a, +5,,c=1...,Cit=1..T
whereg, = pg_,_, +77,

py IS the percentage of working or retired individuah a cohort,X, the vector of cohort's
characteristics in period (the average value of all observed’s in a cohort), y, is the vector of
institutional variables, affecting coharin periodt, while z is the vector of year dummies,, is a cohort
effect, which we assume fixed in time, due to tize sf the cohorts.

As we show below the static model yields interggtrasults; however, in the current debate on the
retirement reforms it is much more important tolgnathe impact of social security rules and indial
characteristics on changes in the number of working retired individuals, not just on their levkl.
order to study this problem we need to estimatgraghic model. According to Roodman (2008) most of
the assumptions about the data-generating pronesgripanel would suggest that we should use one of
the GMM estimators. System GMM (Blundell-Bond esitor) seems to be better suited for this case,
since its advantage is that we can use time invariagressors, which disappear in Difference GMM
(Arellano-Bond estimator). However, the problemhaitsing either of these estimators lies in the rermb
of instruments we would have to use. Although weeha panel in which the number of observations is
higher that the number of periods, as usual ingeganels the number of cohorts is not very hidiusT

” As suggested by Verbeek (2008) and confirmed byHthusman test.



we have to deal with too many instruments and tal ¢onsequences caused By Another obvious
drawback of pseudo-panels is that we cannot idep#st values for individuals observed only in péti
and we have to look for instruments, which canaeglthem.

Verbeek and Vella (2005) suggest that the answdyoth problems lies in the instrumental variables
approach, what they call the augmented IV estimdtorthis estimator we should use both cohort
dummies and time dummies. However, in our modebdoéffects can be identified by a combination of
cohort’s age and institutional variables, whichdapecific values for particular cohorts — retiraimege

is the best example of this. Therefore, we do notude cohort dummies. Additionally, we have to
assume that average cohort’'s characteristics,the.exogenous variables, and the lagged depended
variable are not collinear and vary with time. Arséd of the data shows that this assumption is. true
Therefore, the equations have the following form:

(2)  Pu =P+ KB+ YO+ Zy+a, +1,
where variables are defined as in the equation (1).

As instruments we use, as before, the time spemiiiort averages. According to Verbeek and Vel th
augmented IV estimator can be estimated as thenvwetimator. As they claim, the resulting estinnago
similar to GMM estimators used with normal paneiaddhe only problem is that for identificationist
necessary “...that the time-invariant instrumentseh#ime-varying relationships with the exogenous
variables and the lagged dependent variable, whég should not have any time-varying relationship
with the equation’s error term...” (Verbeek, 20081p). The first part of the condition should hdthce
time invariant instruments are the variables defincohorts and some institutional variables, arair th
relation with other cohort’s characteristics anggked dependent variable change in time, becauggepeo
make different choices regarding their labour agtirement choice. Unfortunately we have no way of
testing neither the first nor the second part, esiras we have said above cohorts are identified by
combination of cohort's age and institutional vhls. Thus, our estimates may be inconsistent.
Nevertheless, we have decided to apply the augmhévitestimator as the best option possible.

[11.2. Data

Main database used for our analyses was Polishahittausehold Budget Surveys for years 1995-2007.
Database consists of information on household cheniatics and on individuals characteristics, hatt
economic activity of all adult household members.

We have decided to analyse retirement behavioperdfons born in years 1921-1956 that were between
48 and 76 years old in the period of our analy$és. total number of observations in one year varies
from 25.5 thousand persons in 1995 to 28.7 thousaB@07. As in the whole population of an age wf o
interests, also in our sample number of womenghdri than that of men. Women stand for 55 per aent
the sample.

We excluded people working only in agriculture doea different pension system and different labour
market behaviour of this part of the populatiofPwiand.

In order to construct cohorts we defined a cohageld on year of birth and sex. For every cohort and
every year we computed share of members that:

* were working,

* received old-age pensions from the pension sysaégar{ from farmers pensions),

8 For details see Roodman (2009)



* had a spouse or a partner (here, in some yeaguttstion was about wife/husband and in other
about a partner in general),

« subjectively assessed the household financialtgituas “rather bad” or “bad”,
» lived in a town or city with at least 20 thousantabitants,
* had at least secondary education.

Additionally we calculated the average degree shldility in the cohort in a given year based on the
number of individuals with different degrees ofabdity. It was estimated as the weighted sharthose
who have full and considerable disability (assurteelde disabled in 100%), partial disability (disadbin
50%), or no disability, here questions asked aravars for the question varied most for the analysed
period. There is no information on disability fogars 1995-1996 and definitions for 1997-1999 ate no
exactly comparable with later waves of the suntgwever, we have recalculated them to fit the oést
the sample.

Level of the average nominal expenditure per capitthe household was adjusted to nominal values
using CPi. Finally, a number of binary institutional variablfor the changes in legislation have been
defined, as shown in the part describing the model.

111.3. Model

Based on the previously chosen variables we detimediependent variables: WORK — share of working
members of a cohort; and PENS — share of persoeadh cohort that have an old-age pension as the
source of individual income. Decision to estimagpaate models for different dependent variables wa
based on the fact that there are several defisitidribeing a pensioner” used in the literature. Eagear
(1986, p.310) lists following possible definitioakretirement:

* leaving labour force permanently,
» situation when a majority of income is from the-alge pension benefit,

* a considerable decrease in the number of hoursadorkthout the intention to increase
labour supply in future,

* being registered by an employer or a social ingagency as a pensioner.

Our dependent variables are closest to two firéiniiens. Distinction between work and receiving a
pension benefit allows for checking how the sanotofs influence decisions to continue or stop wugki
and decisions to apply for an old-are pension.

A set of explanatory variables includes:

AGE — age of the cohort in years,

SPOUSE - share of members of the cohort who arsedair have a partner,
DISABL — average (degree of) disability/ inability work in the cohort,

LNEXPADJ — log average expenditures per capitahioasehold adjusted by the price level, 2007 prices
CPI,

SUB — share of the cohort members who subjectigehsider the financial situation of the househdd a
“bad” or “rather bad”,

° The variable “average expenditures” was includid ihe model as an approximation of the levehobime per capita in a
household, since information on incomes in BBGDasvery reliable.



TOWN - share of cohort members living in a towroweér 20 thousand inhabitants,
EDU - share of cohort members with at least seagret#ucation.

Additionally — and that is the important contritmutiof our analysis to the existing research — wtuaed

so called “institutional variables”, i.e. variablpgesenting the social security rules or their ¢gfegn The
inclusion of these variables allows us to check stitutional framework influences the labour slypp
decisions of the elderly. In the studied period thest frequent changes of the social security rules
concerned first of all the indexation rules in #maployees and the self-employed pension system, the
level of minimum benefits, and the accrual of extient rights. Unfortunately, BBGD data do not allow
for calculation of retirement rights or the levélpensions the individuals would be entitled to. Wave
considered so called basic amoukw@ta bazowpn in relation to which all the benefits, including
minimum benefits, are calculated; however, no i@eabetween it and work/retirement decisions has
been found. Instead, we have included followingjitatonal variables into the model:

* Pre-retirement allowance — introduced in 1995 arsppended after 2001, it had a form of a benefit
for people with long labour careers who had lostrtjobs.

* Pre-retirement benefit — introduced in 1995, elldgibrules were changed twice: in 2002 and in
2004. It is a benefit for those who were laid pfipvided they have reached a certain age and have
long labour career.

* Nominal retirement age: till 2008 there were thremminal retirement ages: 55 as the early
retirement age for women, 60 as the normal retirgnagie for women and 65 — the normal
retirement age for men. Since 2009 early retirerhastbeen cancelled.

* Extension of the availability of the early retiremidenefits — the reform of 1999 assumed that
there will be no early retirement in Poland andehdy retirement privileges were supposed to be
cancelled in 2006. However, the decision was pas@dor one year in 2006, then again in 2007.
Finally the law was passed in 2008 replacing eatyement with so called “bridging pensions”
since 2009.

* The rule allowing retirees to work without any retlon of benefits after reaching the nominal
retirement age — till 1998 all retirees obtainimgame from work had their benefits reduced.
Since 1999 all retirees who have reached the affretirement rate can work without restrictions.

The construction of institutional variables affepeticular cohorts differently, due to differengashe
eligibility rules. Details on eligibility ages anéngths of contributory/insurance periods are presgein
Table A.1 in the Appendix. The advantage of thesétutional changes lies also in the fact that thebs
them were introduced from one year to another,uaeint adjustments of the system and not a part of
some long-term plans. Thus, the elderly populatias not able to take them into account in their
retirement plans and had to adjust their decisaathe changes appeared.

As entitlement rules in the pension system differ fnen and women, gender is an important
characteristic that influences retirement age. Timadels for men and women were estimated sepgratel

IV. RESULTS
IV.1. Descriptive statistics

Shares of those with certain characteristic by yeat cohort are presented in figures below. On the
horizontal axis are years of birth of different ools and on the vertical axis shares of those: with
spouse/partner, living in town or city, with at $¢secondary education, disabled. To be more régdab
data are presented for selected years.



Figure 2: Females born 1921-1956 by different chacteristics in years 1997, 1998, and 2007
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Figure 3: Males born 1921-1956 by different charaetistics in years 1997, 1998, and 2007
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Share of those living with a spouse decreasesna #nd is of course lower for older generationstdue
demography. Single person households prevail arotdey women, over 50 per cent of men even in the
oldest cohorts still live with a spouse or a partne

Living members of the oldest male cohorts are bettieicated than oldest female cohorts, then thekqui
“catch up” can be observed in the following genera of women. Among the youngest cohorts higher
share of women than of men have at least secordiagation.

An interesting picture is observed for disabiligar men born in years 1937-44 and women born imsyea
1939-1948 there is a considerable fall in disgbiigtes between 1997 and 1998 which was the effect
the disability pension reform introduced in thatéi Older and younger cohorts were less affectetiiby
institutional change so the disability rates inseefor them with age and following usual deteriorabf
health.

IV.2. Pseudo-panel regressions
Static model

As it was described above we estimate equation.€l)the fixed effects model with AR(1) disturbasc

in which dependent variables are either the shfaretioed people (i.e. receiving an old-age pensiora
given cohort or the share of working people inegicohort. The list of explanatory variables inds

not only personal characteristics and institutiorsalables but also values of lagged average expgad

and subjective evaluation of the financial situati®@oth lags were included since past and present
financial condition of a family can affect retiremealecision. We have included also the year dummies
that can be the approximation of different labouwarket situation in different years. In order to abt
comparable results in all the estimations, i.e.eitiier sex and for both states — working andedfiwe

use the same variables’ list and the same estimédichnique. The results of estimations are shawn i
tables 1 and 2.

Receiving pensions

The results in Table 1 show that the share of eesirin a cohort depends on both individual
characteristics and institutional variables. Fathlsexes significant characteristics include athe-older
you are, the more likely you are retired, and laggebjective evaluation of the financial situatimina
household, i.e. if you consider your financial attan to be good, you are likely to be retired ngedr.
Another variable, which is significant for both sexis the degree of disability: disabled peopleless
likely to be retired, i.e. to receive an old-agengien. This is connected with the level of disapili
pension, which can be higher than the early re@rnbenefit. Thus such people prefer to wait with
retirement.

For men the current subjective evaluation of finansituation is not significant, while for womenis
highly significant. On the other hand evaluation tbé financial situation in the previous year is
significant and negative for both sexes. If morespes in a cohort think that their household finahc
situation is (or was in the previous year) bad emyvbad it is less probable that people in thisocbhre
already receiving pensions. In fact, pensionergisebolds in Poland are at relatively lower risk-of-
poverty (although increasing) than e.g. householdse unemployed or with small children.

Men are more likely to retire if they have a spoul@s may mean that men are more likely to refire
their wife is also retired (our data are not dethienough to confirm this hypothesis). Alternatyyeh

two persons household the total income is highars fiypothesis is confirmed by the significance of
lagged average expenditures for men — the higleeexipenditures in the previous year the more likely
are men to be pensioners this year. Men are alse hikely to be retired if they live in a town oiglcity.
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Table 1. Factors influencing the share of retireem a cohort

Variable Coefficient | St. errof  Coefficienf  St. arrd
Women Men
Age 0,024+ 0,008 0,024+ 0,005
Spouse -0,037 0,130 0,335*** 0,124
Lnexpadj 0,083 0,096 -0,013 0,063
Lnexpadj(t-1) 0,092 0,094 0,106* 0,060
Sub -0,374%*= 0,127 -0,100 0,092
Sub(t-1) -0,499*** 0,119 -0,397*** 0,091
Town 0,144 0,119 0,149* 0,086
Edu 0,116 0,123 0,015 0,099
Disabl -0,421*** 0,152 -1,041%** 0,093
Allowance -0,058*** 0,018 -0,057*** 0,013
Benefit 0,043*** 0,012 0,055%** 0,011
Retage -0,018** 0,009 -0,022* 0,012
Extenret 0,035* 0,020 -0,001 0,014
Workret 0,066*** 0,019 0,077 0,016
year 1998 0,004 0,016 -0,052*** 0,020
year 1999 -0,006 0,020 -0,097*** 0,023
year 2000 0,064*** 0,019 0,043** 0,019
year 2001 0,071%** 0,017 0,064*** 0,016
year 2002 0,024** 0,011 0,021** 0,010
year 2004 0,012 0,010 -0,009 0,008
year 2005 0,029** 0,012 0,010 0,010
year 2006 0,019* 0,011 0,02** 0,008
Constant -2,06%** 0,390 -1,676*** 0,441
Number of obs. 269 269
Number of groups 35 35
R-sq: within 0,538 0,821
between 0,686 0,956
overall 0,703 0,945
F(22,212) 11,21 44,11
Prob > F 0 0
rho_ar 0,697 0,451
sigma_u 0,139 0,116
sigma_e 0,045 0,034
rho_fov 0,907 0,920
test that all u_i=0:
F(34,212) 4,690 5,87
Prob > F 0,000 0
Durbin-Watson 1,105 1,524

Significance level: 0,01 - *** 0,05 - ** 0,1 - *
Source: own calculations

All the institutional variables turned out to hasesignificant impact on being retired, with the yonl
exception of the extension of early retirementrfan. As expected, people with right to a pre-retest
allowance, which can be treated as a kind of uneympént benefit, do not retire early. In turn thosbp

can claim the pre-retirement benefit, are mordyike retire — a pre-retirement benefit may be sifeed

as early retirement. The cohorts, which have tlgatrio combine work and retirement without any
reduction in retirement benefits, have higher sludineetired people. For women an increased proivgbil
of retirement is also visible for cohorts affecteg the postponement of the decision to cancel early
retirement, which was planned for 2006, and the@087 and 2008 it was delayed till the next year
Finally, retirement age turned out to have sigaificbut negative influence on the share of retirees

1% Early retirement was finally cancelled in 2009.
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cohort, i.e. in years when a particular cohort hegicnominal retirement age (i.e. 55 or 60 for woraed

65 for men) the share of retirees was smaller, thaother periods. We are not able to explain these
results, since other studies and data for Polagd 8HARE survey or reports of Polish Social Insgea
Institution) show the pick in the number of newineds in these years, thus the share of retired
individuals should increase

Table 2. Factors influencing the share of workingridividuals in a cohort

Variable Coefficient | St. errof  Coefficienf  St. errg
Women Men
Age -0,014**=* 0,004 -0,018*** 0,004
Spouse -0,124* 0,065 -0,153* 0,093
Lnexpadj 0,036 0,048 0,119** 0,047
Lnexpadij(t-1) 0,004 0,047 0,027 0,045
Sub 0,037 0,064 -0,12* 0,069
Sub(t-1) 0,097* 0,059 0,056 0,069
Town -0,053 0,060 -0,064 0,065
Edu 0,098 0,062 -0,069 0,075
Disabl -0,066 0,076 0,010 0,070
Allowance 0,033*** 0,009 0,048*** 0,010
Benefit -0,007 0,006 -0,021** 0,008
Retage 0,007 0,005 0,009 0,009
Extenret -0,009 0,010 -0,017 0,01d
Workret -0,017* 0,009 -0,017 0,012
year 1998 0,019** 0,008 0,026* 0,015
year 1999 0,022** 0,010 0,03* 0,017
year 2000 0,012 0,009 0,009 0,014
year 2001 -0,002 0,008 -0,001 0,012
year 2002 0,003 0,005 0,006 0,007
year 2004 -0,005 0,005 -0,003 0,006
year 2005 -0,003 0,006 -0,005 0,007
year 2006 -0,002 0,006 -0,003 0,006
Constant 0,866*** 0,192 0,69** 0,338
Number of obs. 269 269
Number of groups 35 35
R-sq: within 0,453 0,743
between 0,896 0,915
overall 0,87 0,899
F(22,212) 7,92 27,89
Prob > F 0 0
rho_ar 0,705 0,438
sigma_u 0,089 0,090
sigma_e 0,022 0,026
rho_fov 0,940 0,924
test that all u_i=0:
F(34,212) 3,540 571
Prob > F 0,000 0
Durbin-Watson 1,317 1,308

Significance level: 0,01 - *** 0,05 - **, 0,1 - *

Source: own calculations

Working

The corresponding regressions of factors influemdire share of working individuals in a cohort are
presented in Table 2. Age is again significantlfoth men and women, and its impact on the decision
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work is negative. For both sexes having a spouseheegative influence on working, what confirms th
results from Table 1 about the impact of a spousman’s retirement decision. The results show fitrat
men the current level of expenditures and the atisabjective evaluation of the financial situatmina
household are positively correlated with workingy & degree it contradicts the results obtained for
retirement, where good subjective evaluation of fthancial situation has also positive impact oe th
share of the cohort that receives pensions. Howewehe case of retirement this result concerrth bo
sexes and lagged evaluation. In the current chedagged evaluation is significant only for wonserd

it corresponds with the other result, since it shdhat good lagged evaluation has negative impact o
working.

As far as the institutional variables are conceymadly the pre-retirement allowance has a sigmifigand
positive impact on the share of working individuedsa cohort. It suggests that people in cohortschv
are entitled to this allowance, work more. Posséplanation is that such people feel safer witthsan
option and they are ready to work longer, knowihagt tif they are fired they will have means to live.
However, if it is true then the impact of the pettement benefit should also be significant ansitpe,
since it is another “safety option”. The problenthat its influence on working is negative and gigant
only for men. Thus, the parameters’ sign for tHevence and the benefit are opposite to thoseen th
retirement case. In a way it may confirm our intuitthat the pre-retirement allowance is seen ks
of unemployment benefit, while the pre-retiremesnéfit is considered to be part of early retirement

The last significant institutional variable is thght to combine work and retirement without any
reduction in retirement benefits, which has a negatmpact on women’s work. In Table 1 this var&abl
has a positive influence on the retirement decisibmay mean that people who can benefit from this
rule are more likely to retire, since they knowttlianecessary, they can (return to) work keepimgjrt
benefits intact.

We should also notice that in all regressions sofitee year dummies are significant. What is more,
when they are significant for both retirement aratkythey have opposite signs. This can suggest tha
there are other processes, which influence theeshadrworking and retired in a cohort, like busges
cycle, unemployment or some demographic factors iEha problem, which should be investigated
further.

Dynamic model

Our estimations above considered the shares oéestand working people in each year. However, what
we are really interested is the impact of socialiséy rules and individual characteristics on apesin
these shares. Thus, we estimate equation (2) éostiare of retirees and working individuals in har
again separately for men and women.

Receiving pensions

As table 3 shows the results of estimation areeggitnilar to the results of the static case. Theelof
pensioners in a cohort increase significantly wahe, entitlement to pre-retirement benefit anglears
2000 and 2001. Also more people applied for persioimes when it was possible to have a bengeilt a
work without restrictions. Having a spouse createentives for men to retire. For the cohorts withrse
subjective evaluation of financial situation, mgiribor women, the share of people receiving old-age
pensions is falling. The same direction of sigm@ifitinfluence is in the case of disability, usudilhked

to an entitlement to some kind of a disability pensand in case of pre-retirement allowance.

Nevertheless, there are two results, which diffemfthe static case. First of all, contrary to skegic case
but in accordance with other surveys and repdnts rétirement age has a significant and positifecef
on the share of female pensioners. This meansathah a cohort reaches age of 55 or 60 the share of
women receiving retirement benefits significanthgreases. Second, with an increase of the share of
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individuals with at least secondary education ino&ort, the share of pensioners also increases. Thi
result is counterintuitive; however, it can reduttim the trend in data, observed especially forngmr
cohorts: as particular cohorts grow older the slodmaore educated individuals increases. Obviouesdy,
cohorts age, the number of retirees also rises ambugh we control for age, there maybe some
connection between both processes.

Table 3. Factors influencing the change of the sharof retirees in a cohort

Variable | Coefficientl St. error | Coefficient St. error
Women Men
Pension(t-1) 0,682*** 0,041 0,440%*1 0,042
Age 0,007** 0,003 0,015%** 0,002
Spouse 0,115 0,111 0,209*4 0,103
Lnexpadj 0,108 0,080 -0,060 0,051
Lnexpadj(t-1)| -0,038 0,078 0,040 0,050
Sub -0,243** 0,104 -0,103 0,076
Sub(t-1) -0,284*** 0,103 -0,230** 0,080
Town 0,013 0,103 0,095 0,071
Edu 0,112 0,111 0,171 0,083
Disabl -0,456*** 0,100 -0,819%** 0,078
Allowance -0,047*** 0,013 -0,039*** 0,010
Benefit 0,061*** 0,009 0,068*** 0,008
Retage 0,046*** 0,010 0,017 0,011
Extenret 0,018 0,016 0,006 0,011
Workret 0,029** 0,014 0,079%** 0,010
year 1998 -0,010 0,010 -0,012 0,004
year 1999 0,001 0,015 -0,046*1* 0,010
year 2000 0,059%** 0,018 0,062** 0,013
year 2001 0,065*** 0,017 0,078** 0,013
year 2002 0,024 0,016 0,038*4* 0,012
year 2003 0,004 0,015 0,018 0,017
year 2004 0,034** 0,014 0,013 0,012
year 2005 0,035** 0,014 0,016 0,011
year 2006 0,020* 0,011 0,017** 0,009
year 2007 (dropped) (dropped
constant -0,624 0,653 -0,618 0,427
Number of obs. 305 305
Number of groups 36 36
R-sq: within 0,937 0,952
between 0,981 0,977
overall 0,964 0,977
F(24,245) 152,25 200,47
Prob > F 0 0
sigma_u 0,051 0,055
sigma_e 0,037 0,029
rho_fov 0,651 0,780
test that all u_i=0:
F(35,245) 1,310 3,69
Prob > F 0,126 0

Significance level: 0,01 - *** 0,05 - ** 0,1 - *
Source: own calculations
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Working

Table 4 presents the results of dynamic model forkimg individuals. Whether share of men receiving
pensions increases if more men in a cohort haveoasg, presence of a spouse negatively influences
share of working women in a cohort. Other resulesraostly similar to the results presented in téble
share of working individuals in a cohort decreaséh age, expenditures positively influence therde

in the share of working men, while subjective easibn of financial situation that of working women.

As far as the institutional variables are concernealy the impact of pre-retirement benefits and
allowances is significant. This impact is opposaethat for receiving pension, possibly becauséhef
same reasons as suggested in the static modebnidifference in comparison with the static moel
that pre-retirement benefits are significant fothbgexes.

Table 4. Factors influencing the change in the sharof working individuals in a cohort

Variable | Coefficien{ St. error | Coefficienf St. error
Women Men
Work(t-1) 0,620*** 0,039 0,485*** 0,050
Age -0,014*** 0,002 -0,015***| 0,002
Spouse -0,020**4 0,059 -0,105 0,088
Lnexpadj] 0,024 0,043 0,124*+* 0,043
Lnexpadj(t-1)| 0,008 0,042 -0,049 0,042
Sub -0,040 0,056 -0,113* 0,064
Sub(t-1) 0,155*** 0,055 0,076 0,062
Town 0,006 0,055 -0,076 0,060
Edu 0,074 0,062 -0,112 0,070
Disabl 0,069 0,050 0,036 0,053
Allowance 0,043+ 0,008 0,038**4 0,009
Benefit -0,013**| 0,005 -0,013** 0,006
Retage -0,006 0,005 -0,005 0,009
Extenret -0,002 0,009 -0,013 0,009
Workret 0,010 0,007 0,004 0,009
year 1998 -0,014** 0,006 -0,025*%* 0,009
year 1999 -0,038**4 0,008 -0,035***| 0,009
year 2000 -0,051*4 0,009 -0,054*+*| 0,010
year 2001 -0,057**4 0,009 -0,046***| 0,010
year 2002 -0,034*4 0,008 -0,035***| 0,010
year 2003 -0,027*4 0,008 -0,024** 0,010
year 2004 -0,024*4 0,008 -0,017* 0,010
year 2005 -0,016** 0,007 -0,012 0,009
year 2006 -0,009 0,006 -0,008 0,007
year 2007 (dropped) (dropped
constant 0,751** 0,359 0,790** 0,374
Number of obs. 303 305
Number of groups 36 36
R-sq: within 0,955 0,929
between 0,976 0,970
overall 0,970 0,963
F(24,243) 213,57 | F(24,245) 133,24
Prob > F 0 0
sigma_u 0,041 0,044
sigma_e 0,020 0,025
rho_fov 0,809 0,760
test that all u_i=0:
F(35,243) 2,010 F(35,245) 2,36
Prob > F 0,001 0

Significance level: 0,01 - *** 0,05 - **, 0,1 - *
Source: own calculations
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V. CONCLUSIONS

Our analyses based on pseudo-panel models showédnstitutional factors indeed matter for the
retirement behaviour of different cohorts. It sedghet such factors are more important for the dess
on whether to apply for the old-age benefit thanthe decisions about work at older age. What isemo
many changes in the Polish social security systemeased uncertainty about future rules in theipans
system which reduces individual planning horizord anakes people retire as soon as they fulfil
eligibility criteria. In the pre-reform pension $gs — in force until end of 2008 — it was a rationa
behaviour as an increase in the expected bensfittieg from continued work (accrual rate) was very
small. In the new DC system longer work will be aeded with much higher increases which might
change labour market behaviour of cohorts retinmigiture.

Institutional factors are more significant than fexample education, which is a factor explaining
retirement behaviour in many OECD countries. Thus, study suggested that in Poland education
obtained in the past turned out to depreciate niaster after transition form the centrally planriedhe
market economy and does not explain retirementwbetiawell.

In both cases of the dynamic model being eithegresipner or a working person means that therebwill
also a high share of people in the same stateciméixt year. So, the recommendation for sociatpad
that it is important to keep older workers in tabédur market as long as possible. It could be dne
promotion of part-time work or other flexible woakrangements.
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APPENDIX

Table A.1. Retirement age (minimum contributory peiod) - the public system managed by ZUS

Type of -1996 | 1997 1998 1999 2000 2001 2002 2003 2p04 202806 2007 2008 2009-

pension

Statutory
Females 60 (20)

Males 65 (25)

Long career | | | | | | | | | | | | |
Females 55 (30) --
Males -- - - - - - -- - - - - - 60| --

(39)

Teachers No minimum retirement age with 30 years of workhat at least 20 years as a teacher --
Females 55 (20, in that 15 as a teacher) --
Males 60 (25, in that 15 as a teacher) --

Miners No minimum retirement age for males with 25 yedr&ark underground in mines
Females 50/55 (20, in that 10 or 15 in mines)

Males 60/65 (25, in that 10 or 15 in mines)

Special conditions type A*

Females 55 (20, in that 15 in special conditions) --
Males 60 (25, in that 15 in special conditions) --
Special conditions type B**
Females 50 (20, in that 10 in special conditions) --
Males 55 (25, in that 10 in special conditions) --
Pre-retirement benefiSywiadczenie przedemerytalne)
Females 50 and seniority (30 56 (20), 55(30)
58/55 or seniority (35)
Males 60 and seniority (35 61 (25), 60 (35)
63/60 or seniority (40)
Pre-retirement allowance (Zasitek przedemerytalny)
Females - - -- - - - - -
No minimum age (30 or 25 if at least 15 in special
conditions)
Males - -- -- - - - - -
No minimum age (35 or 30 if at least 15 in special
conditions)
Bridging pensions
Females -- - -- - - - - - - -- -- -- -- 55
(20)
Males -- - -- - - - - - - -- -- -- -- 60
(25)

Disability/ Depends upon age at which incapacity began: less28 years - 1 year of insurance, 20-22 years ?lgears of insurance, 22-25 yeafs

inability to old - 3 years of insurance, 25-30 years old, 4g/ehinsurance, 30 years or older - 5 years ofrarsze.

work

* special list of occupations and types of work.

** special list of occupations and types of workg(eminers, persons working with lead, cadmiumglrestos, steel workers, pilots,
divers)
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