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Abstract
The Dutch labor force participation rate of elderly is amdrglowest of Europe and early
retirement schemes play an important role. Already in #nky 4990s, unions and employer
organizations recognized the adverse incentive effects of trexayes and actuarially unfair
PAYG schemes and decided to transform these to less generoastaadally fair capital
funded schemes. The starting dates of the transitional arrangenaried by sector. In this
study, we exploit the variation in starting dates to estirttegempact of the policy reform on
early retirement behavior. We use a large administratiteeseg the Dutch Income Panel of
the National Tax Office, to estimate hazard rate modelsaity estirement. We conclude that
the policy reform induces workers to postpone early retirementeMuahulations show that
the transitional scheme has already led to average retirgmstgonement by 8 months,

which will become almost a year once the transition is completed.
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Introduction

For some years now, retirement policy is high anphlitical agenda of many European countries. firfancial
consequences of population ageing and the higlofusecial security and welfare ask for a broad lzdgax
payers. Like in many other countries, the Dutctiyaatirement schemes are discussed extensivehgin
political debate. But already in the early 19908pus and employer organizations recognized thersdv
incentive effects of the generous and actuariailfian PAYG schemes and decided to transform theles®
generous and actuarially fair capital funded scheribe starting dates of the transitional arrangesnearied
by sector. In this study, we exploit the variatiorstarting dates to estimate the impact of thécgakform on
early retirement behavior. We use a large admatist dataset, the Dutch Income Panel of the Natidax
Office, to estimate hazard rate models for eatiyament.

Although population ageing is less dramatic for Ketherlands than for many other countries, and#pétal
funding of the Dutch occupational pensions makedxttitch economy less vulnerable to ageing altogethe
low participation rate before mandatory retiremege is important. The employment-to-populationorédir age
55 to 64 increased from 29.7 percent in 1990 t8 pércent in 2002 (OECD, 2003), but despite thisdase the
level is still below the average of the OECD coigstr During the 1990s, some measures to improw falbce
participation of elderly have been taken. For exanhe Dutch governments decided to grant tax iatdgges to
older workers. But most importantly for this stuttye unions and employer organizations decidethttsform
the early retirement schemes. Section 2 discubsesld and the new early retirement schemes atid the

transitional arrangements in detail.

A major difference between the old and new eatiyament schemes is the funding which changed P& G
to capital funding. From the point of view of thmaividual worker the funding is however hardly re&lat. The
major interest of the worker is in the financiahsequences of early retirement. Two aspects afetioem are
important. First of all, the new schemes have lowarly retirement wealth’ than the old schemesicivimay
induce workers to postpone retirement. We defiigedh an ‘income effect’ or ‘wealth effect’. Secondhe
new schemes are close to actuarially fair. Thetiwesieward to postponement of early retirementeims of a
higher benefit level, may also induce workers tetpone retirement. We define this as a ‘price ¢ffacwage
effect’. By using financial indicators for earlytiement wealth and the reward to postponement ieérywto
disentangle the importance of these two effects.

Several studies on the labor force participatiorldérly have demonstrated that financial incerstiane
important for individual retirement behavior. Grulaad Wise (1999, 2004) conclude this on the bafsis
international comparisons using an actuariallyalisted measure for future social security and pensi
incomes. Within the project, Bérsch-Supan reachesbnclusion using the German Socio-Economic Panel
Blundell et al. using the UK Retirement Survey, and Kapteyn anfa®using the Dutch Socio-Economic
Panef Using an alternative data source, the Dutch Regrg Survey (CERRA), Kerkhotst al. (1999)
conclude that financial incentives are importamtefarly retirement and to a lesser extent for a#téve early

2 These references have all appeared in one of the two books edited by Gruber and Wise.



retirement routes like unemployment and disabitigurance. On the other hand, on the basis ofaime glata
Heyma (2001) concludes that the importance of fir@nincentives is limited for the different eartirement
routes. In an overview article that is mostly basedJS evidence, Lumsdaine and Mitchell (1999) tahe that

the impact of financial incentives on early retiehis limited.

In this paper we provide evidence for the Nethettamsing a new dataset: the Dutch Income Pamédfnens
Panel Onderzoek1PO) 1989-2000. One particular advantage of #ta @ its accuracy as the administrative
dataset is based on registers of the National TégeOA second advantage is the long time perieer avhich
we are able to follow individuals. And a third adt@ge is that the data contain sector of indusides (SBI74,
SBI93), allowing us to merge information from calige labor agreements between unions and employer
organizations (CAQ’s). The agreements include aatiyement arrangements and therefore contaimrrdton
on regular early retirement ages and gross replacerates. The advantages make the dataset attr i
studying early retirement behavior. We find that policy reform induces workers to postpone eatiyement.
The results with financial measures for early egtient wealth are inconclusive on whether the inceffest

(because of lower generosity) or the price effbetéuse of actuarial fairness) dominates.

In section 2 we discuss the early retirement sckamthe Netherlands, as far as they are relevgreaent. In
section 3 some theoretical issues which are of itapoe when describing the early retirement behanfio
individuals are addressed. The data and the cantistnuof financial indicators are discussed in imect, and the
model is discussed in section 5. The estimationltggtogether with micro-simulations based on loest

performing model, are presented in section 6. 8edticoncludes.
Early retirement in the Netherlands

The Dutch pension system consists of both old &gsipn provisions and early retirement schemes. The
statutory old age pension age is 65. From thabagal Dutch inhabitants are entitled to a statespm. In
addition most employees are entitled to a suppléangoccupational pensicrBefore age 65 early retirement

schemes apply.

Early retirement schemes have started since thesevidnties of the past century. The first schethesso-

called VUT schemésoperated as PAYG systems where the working ptipalaays for the retirement of early
retirees. The schemes were favorable for older argtkwhile eligibility conditions were rather milsh the

nineties of the past century concerns grew abotgraé incentive effects and the long run financial
sustainability of the prevailing VUT schemes. A gail agreement was reached between governmenhand t
social partnergtrade unions and employer organizations) to reftire system. The PAYG-based VUT schemes
were gradually replaced by capital funded pre-pen@P) schemes. These schemes imply lower early
retirement wealth and the introduction of actuaaidjistments across different retirement ages.

% See Bovenberg and Meijdam (1999) for a detailed description of the Dutch old age pension system.
4VUT is the Dutch acronym for early retirement



This section subsequently describes the old VUTy eatirement schemes, the new PP schemes and the
currently active transitional arrangements betwéei en PP.

VUT early retirement schemes

The VUT schemes were introduced in the mid-sevemig¢he past century. At that time, the MinistfySocial
Affairs and Employment started an experiment tmavigded employees in the building industry and the
education sector the possibility to retire at age@664 instead of the statutory retirement agé5ofThe most
important reason for introducing this scheme wasréate job openings for the then large numbeoahger
unemployed. A second reason was the promotion ameamong elderly in the Netherlands (Ministry of
Social Affairs, 1990).

From the late seventies on, VUT early retiremehestes were agreed upon in many collective agreenaeiat
consequently installed in many sectors. The schevees a shared responsibility of the social pagnand were
facilitated by the government through a favorabbetteatment: pension premiums are deductible whée
withdrawals are being taxed, and pension assetsxarapt from capital taxation. For the new PP s@rthis
fiscal facility implies a subsidy of on average 288&oiman et al., 2003).

The financial conditions of the schemes were faver#or older workers: gross benefits equal upG&®f the
last earned gross wage and the old age pensidlerrgnts continue growing as if they kept on wogkimo
qualify for a VUT early retirement, a worker neededeach the eligibility age and needed to be wngrin a
sector or firm for at least 10 years. The schensat contain any actuarial adjustments: the hietefel was
not adjusted in case a worker decided to postpetirement. And in case a worker decided to retafie
eligibility age the worker did not receive an eadyirement benefit at all. This clearly gave aagliacentive to
retire at exactly the eligibility age. This is wdlbcumented in Gruber and Wise (1999), Kapteyndedos
(1999) and Lindeboom (1999).

For employers, the incentives resulting from theesge were strong as well. Wages in the Netherlarelfor
an important part based on seniority, often impytinat after a certain age wages become higher than
productivity. The schemes offered an opportunitip@écome rid of older workers without any cost foe t
individual employer. The schemes were introduceallatger scale at a time when the Netherlands theotigh
a major economic depression, so that the partioipaate of elderly dropped seriously in these gea@his is the
reason why concerns grew about the long run firsduscistainability of the prevailing VUT schemes.

Pre-pension schemes

From the mid-nineties on, the VUT early retiremscttemes were replaced by pre-pension (PP) sch@imes.
capital funded PP schemes are collective (mandasamings arrangements in which workers need te fav
their own early retirement. This subsection diseaghe pure PP schemes as will be relevant fozdhg
retirement of the currently young workers, while tiext subsection will discuss the transitionaagements
that are relevant for the older workers during1B80s.



A major difference between the VUT and the PP sawisithe funding which changed from PAYG to cdpita
funding. From the point of view of the individuabyker, the funding is however irrelevant (excepttfe fact
that the worker may care about the long-run finalngiistainability of the government). The workeinterested
in the financial consequences of the choices hblisto make. Contrary to VUT schemes, the PP sekem
contain actuarial adjustments: an extra year okvemds to a higher benefit level.

A worker receives the maximum benefit only if hetibuted to a PP scheme for 35 or 40 years, deperuh
the exact regulations of the pension scheme. léthployee has a shorter employment history, themémefit
will be lower. This holds for the old-age pensiamnbfit as well. This last point is another differerio the VUT
scheme where contributions for the old age pensimtinued. The PP schemes differ from the VUT scem
other respects as well. The standard retiremeninegeased according to many collective labor agesgs. In a
sample of 105 collective labor agreements, the Liigpectorate (2004) finds that about one-thirthef
collective labor agreements maintained the standdictment age of the VUT. About one-third of the
agreements increased the standard retirement agieebyear, while the other agreements increasedmatnt
age by two or more years. Another major changledagiecrease in benefit level: while under the Viofiesne
the replacement rate was 76 to 80% for 38 out ah®@stigated collective labor agreement (coveBaép of
employees), the replacement rate is 70% for 3@b5R agreements under the PP scheme (coveringo85%
employees).

Transitional arrangements

All transitional arrangements imply relatively sniioéransitions from VUT to PP. This means that nuder
workers face early retirement arrangements thatlase to the old VUT schemes. The arrangements var
however in several aspects, and this variatiomastty what we will use to identify the impact cirly
retirement arrangements on early retirement behakicst of all, the social partners for the difat collective
labor agreements had to decide on a starting tittgedransitional arrangement. The first pensiomdfto start
the transition was the ABP, the pension fund oil servants, which started on April 1, 1997. Furthere, the
social partners had to decide on the length ofrtesitional period. This aspect is however lessvant for our
study.

Civil servants who retired after April 1, 1997 anto are born before April 1, 1942 face a replacameate of
59% at age 60, while those born after that dateivecc5% (Table 2.1). Note that the replacemesmsrative
decreased rather substantially: those who readteedge of 60 before April 1, 1997 received a repiant rate
of 80%. After age of 61 there are no actuarial stilients anymore for the generations that we considbe
table. For later generations (which are not inctliskethe table) this will be the case. Another asjpé the PP
scheme is that it allows early retirement befoeretthditional VUT eligibility age. This aspect miayply that
the PP schemes may for some individuals lead teeeegtirement than under the old VUT schemeswas
noted in section 2.1 only working individuals qifyafior VUT benefits, so that there existed an irtoento
continue working until the VUT eligibility age.

[INSERT TABLE 2.1 ABOUT HERE]



For many pension funds, the transitional arrangesnare quite similar to the VUT scheme. So if akeor

retires before eligibility age, the worker receivieghing and if he retires later, he does not rexaihigher
benefit levef The replacement rates of some pension funds havehanged during the period of investigation.
For employees covered by the pension funds of B® @&nd KPN the VUT was already abolished in 199& T
transitional arrangement however guaranteed evdeylg employee the same replacement rates aslifie V
scheme. For employees covered by BPSG the VUT selam abolished after 31 December 2000.

None of the pension funds of Table 2.1 has a ttiansil arrangement which is actuarially neutrale Timancial
incentives to retire before the standard retirenagetare negative (e.g. PGGM) up to neutral (eBR)A
Working until the age of 65 is being discouragedlirtransitional schemes under consideration.

[INSERT TABLE 2.2 ABOUT HERE]

Workers build up a complete old age pension byrdmuting 35 or 40 years to a pension fund. Underdh
VUT schemes, workers continued contributing to aspgen fund so that workers were still able to retheh
maximum old age pension level. Under the PP scheiimegontributions to the pension fund stop. R t
reason, early retirees are often not able to luplé complete old age pension. Table 2.2 repodtagé pension
replacement rates for a worker that would receigeraplete old age pension in case he works urdilédy The
pension fund ABP guarantees a replacement rat8%fié case of early retirement at age 55. Undepttie
VUT scheme workers received the maximum replacematatin case of retirement at the official VUT
retirement age, while under the PP scheme thistihe case. Early retirement therefore has armtefie the
level of the old age pension. The old-age penspiacement rates will be used when constructirenfiral
indicators for early retirement in section 4.

Theoretical considerations

Income effect and private savings

Early retirement schemes are meant to generatecame effect: the wealth which becomes availabieutdh
the early retirement plan is in fact used for thechase of leisure time. However, income effectsibin the
literature are often insignificant and always détieely low magnitude. A possible explanation fois might be
that the early retirement wealth (ER wealth) av@déao the individual is less than what the induatiwould
have saved on a voluntary bais. that case, the total wealth that would haventsszumulated by the
individual if savings were not mandatory will aa#t be as high as the ER wealth. This impliesaldtange in
ER wealth will not result in an income effect, e tower wealth will be substituted by private s@d. Thus, in
these cases the income effect of lower pensiontivedll be equal to zero. Of course, this argumaititnot
hold for all individuals in the population. In fachany studies have found that substitution betweandatory
savings and private savings is limited. (PM)

® This latter property is no problem if the benefit would always be paid out, even if the participant does not retire. This method to stimulate the
participation rate is used by PGGM, but only since 2001, which is outside our period of investigation. An internal evaluation of PGGM suggests
that this policy is quite successful. In 2002, 2362 of the 27 thousand individuals that were entitled to an early retirement benefit continued to work.
Together they filled 931 full-time jobs. A further increase to 3000 individuals (1150 jobs) was expected (PGGM, 2002).

® The ER wealth effect is mostly identified through measures such as Social Security Wealth or Pension Wealth; see section 4.2.



Implicit taxes

Contrary to the income effect just discussed, itkedture mostly finds relatively high price effecThat is, if
additional ER wealth is obtained through an extamsif the working career, then this has a conshlerianpact
on one’s decision to participate in the labor marke

[INSERT FIGURE 3.1 ABOUT HERE]

The theoretical effects of the transition from VW8IPP schemes are shown in Figure 3.1. To faalita
discussion of this figure, assume for the momegit $kandard retirement ages for both the VUT anddPléme
are equal. The reference case, represented bysired curve, shows the retirement hazard for armaally
fair scheme, say the PP scheme. It is smooth.eas #re no implicit taxes shifting the prefererfcegarticular
ages. For ease of exposition it is assumed her¢hthdazard increases with age, but this needsantite case.
The solid curve shows the theoretical effects odetnarially unfair scheme, such as the VUT schérhe.first
effect, called VUT not eligiblé, shows that individuals younger than the VUT stam retirement age have a
lower propensity to withdraw from the labor markag,they receive high implicit tax subsidies. Amwth
argument which may lead to a higher propensityithdvaw from the labor market for this age categerthat
the possibility to start receiving PP benefitshatsie ages may generate an income effect for tmogkogees
who are liquidity constrained. The second effecivahin the figure, calledVUT eligibl€, shows that
individuals older than the VUT standard retiremage have a higher propensity to withdraw from #imot
market than under the fair PP scheme. These ingilsdace two incentives to terminate their workiageers.
In the first place, the implicit taxes on continuedrking make this option less attractivApart from this price
effect, the VUT scheme also generates an inconeetefis replacement rates are generally highethend
standard retirement age is generally lower thareutite old VUT scheme.

Finally note that our assumption on the equalitgtahdard retirement ages for VUT and PP is nareiss, as it
is equivalent with a decline in the replacemerg ettsome given age. More generally, the concetaridard
retirement age’ is not useful in the context oliactally adjusted replacement rates.

Habit formation

Practically all studies on the early retirementaabr of individual employees were unable to explhie age
spikes from financial incentives of the concernérgly retirement scheme exclusively. A possibldaxation
for this is that it could be a matter of the finehéndicators used in the econometric analyses. Tdtional’
indicators formulated by economists and economatricmay well deviate from the more ‘emotional’izators
applied by individuals in daily life. This wouldgaire a more psychological approach in order tdamp
individual behavior with respect to early retirerhe8uch an approach would require the use of pezdei
financial incentives instead of objective measufdso, perceived survival probabilities should Ised instead
of standard life table figures, etc. A second exaten is that there are other factors influenchngretirement
behavior of individuals. Social and cultural deyefents may have caused an intrinsic preferenasedofiduals

” Note that employees with a higher discount rate than the pension fund still have to ‘pay’ implicit taxes if they continue to work. For the moment,
we will however abstract from this consideration and assume that ‘actuarially neutral’ in the view of the pension fund is equivalent to ‘actuarially
neutral’ in the view of the worker.



for certain retirement ages. Third, there may drigractions between the financial incentives social and
cultural determinants. (PM)

Data

The IPO dataset

The data for this study are drawn from the Dutdome Panel (IPO) 1989-2000, which is a large samiple
income histories of individuals during the 11-ypariod. The IPO is drawn from register data madslable by
the National Tax Office and is administrated bytiStas Netherlands (CBS). The sample containsviddals
that are included in the Dutch municipal registetsept for those living in institutions. Attritiarccurs only
because of immigration or death, or because awmiththl moves to an institution. To compensate tss in
numbers of observations because of attrition n@ividuals are added to the sample every year. ahgpke
contains about 75 thousand individuals per year.oko study we select individuals who are emplogmed not
partly living on welfare, disability insurance anemployment insurance for at ages 55.

The dataset has a panel format, and we reorgdmzedata to an event-history format by defining lspef
employment starting at age 55. The duration oflspalry from several days up to many years. Epeli-s
record contains a personal identifier and a stgudimd ending date. Further variables include imidial
characteristics such as gender, year of birth,tadatiatus and the number of children. In addigach spell-
record includes information on income, includingiftstance gross wage and gross income of theqrartn
Replacement rates for unemployment insurance, itltyabsurance and early retirement are not disect
observed. But the dataset contains sector of ingdastlies (SBI74, SB193). So by using informatioonfir
corresponding collective labor agreements betwagéms and employer organizations we are able t@ener
replacement rates and regular early retirement @giee dataset.

From the event-history dataset we select thoseithatils who participate in one of the pension fuofi$able
2.1. The resulting dataset contains 2937 indivislu@F these individuals, 1973 are participatinghie@ ABP, 445
in the PGGM, and 519 in one of the smaller pengiouds.

Construction of financial variables

On the basis of the available financial informatiorthe IPO dataset we construct financial variglite early
retirement wealth and the reward to postponemeatdy retirementER Pension Wealtis defined as the
discounted sum of all expected future pension ireeom

(4.1) PW(t) = iusas.

s=t

The factor is including the individual's death rate, andaithe benefit stream at time s. The ER retirement
wealth given retirement age T is given by



(4.2) PW(t|T) = i ugo® - i po°,

s=T s=t

Now thePeak Valués defined as the maximum amount of additionalHeRsion Wealth that can be gained if

retirement is postponed:

(4.3) PV(t) = PW(t |t + k) - PW(t),

(4.4) k =argmaxPW(t [t+)).
j:j>0

Model

Hazard model

In our analysis we define the duratidof an individual as the time that elapses between liistbBhday and

the moment of (early) retirement. Since retirement is manglat the age of 65, this implies tHatvill not

exceed the value of ten. Retirement is supposed to be an algsstdtie: an individual that is retired will not start
working agairf We assume that the hazard function for individuels the form:

(5.1) 4 (t) = Ao (t)explx; (t) £ +v)

In this equatioriy(t) is the baseline hazard, ants a random term representing unobserved heterogeneity
between individuals. Following Meyer (1990), who desesibn extension of the estimation method of Prentice
and Gloeckler (1979), we will estimate the baseline hazardanametrically. Parametric estimation is preferred
if the distribution of the baseline hazard is known, beedéus more efficient than nonparametric estimation.
However, we do not know the exact distribution and assgisome distribution will result in inconsistent
estimates of if the distribution is incorrectly specified. Moreoverejér (1995) shows that the loss in

efficiency due to nonparametric estimation is small. Yaedy the baseline hazard as a honnegative piecewise
constant function. Because the explanatory variables are deailalh yearly basis, we assume that the baseline
hazard is constant within a year:

(5.2) Ao(t) = exd,uM),

where I_EJ denotes the floor function angd,, ..., 1o are parameters, one for each age. From now oniliye w
like Meyer (1990), only consider discrete time pein=0,... 10, although we allow the underlying retirement
process to be continuous. In fact, our model casele® as an incompletely observed (i.e. discrtismatinuous
time hazard model. We assume a nonparametricliioh of unobserved heterogeneity with two masatpp

8 This is however not a heavy constraint in our analysis. First, practice shows that the early retirement event is indeed absorbing in the
overwhelming majority of cases. Second, even if it would not be absorbing, then we could simply redefine the duration to be equal to the moment
of first (early) retirement.



6.3)Priv=)} =a,

while the second mass point is chosen such thétE&[

Three different specifications

In the following we will estimate three differemiexcifications based on the hazard model that wats ju
postulated. In the first specification separatestiags are estimated for the case where the old VUT
arrangements apply, and for the case where thePfescheme applies. Thus, this specification assegsether
preferences for specific retirement ages have athamce the introduction of the PP early retireinseheme.
A possible change in preferences can then be nettegh as being a result of the reform in earlyeetent
schemes. This is however a crude approximatioonassingle baseline pattern is postulated fomalividuals
falling under the old VUT scheme without furthejueiments for (sector-specific) financial incensvén the
second specification we will therefore make a npyezise distinction between different schemes bpdéucing
two dummy variables indicating whether the indivatlis entitled to one of the two schemes under
consideration. We distinguish between three diffestates for an individual of given age who faligler the

transitional scheme:

AGE 55-59 would not have been eligible under theNdgheme, but is eligible now

AGE 60 would have been eligible under the VUT sclgeimeligible now, and benefits

are actuarially adjusted

AGE 61-64 would have been eligible under the VUResune, and is eligible now, and
benefits are still not actuarially adjusted

We expect participation effects for the two firases, and try to capture these by introducing twordy
variables into our model. First, individuals agédtd 59 are likely to retire earlier than under YHeT scheme,
as immediate retirement would not anymore resuét lioss of their ER pension wealth. Second, indiaid aged
60 face actuarially adjusted ER benefits if thegide to postpone ER with one year.

Finally, in the third specification we try to captithe impact of financial incentives more pregissl making
use of measures for both price and income efféetsadvantage over the previous specification is Wecan
now make use of different sources of variationriheo to separately identify the income and prideat$. These
variations are exploited in order to arrive at mprecise estimates. Thus, in theory, this lastifipatton should
give the best results. On the other hand, thet axiumber of measurement problems with the inalisaised.

10



Results

Double baseline specification

As discussed in the previous section, our firstjpation estimates two different baselines fag tioth cases of
the scheme without actuarial adjustments (VUT) thiedscheme with some actuarial adjustments andr|BRe
pension wealth (transitional scheme). The estimatsults with respect to this model are reponetalible 6.1.

It can be seen that the baseline hazard is upv@pihg until age 61 and downward sloping after tige. Due
to numerical problems it was not possible to obtairestimate of the baseline parameter for theot§é (a
probable reason is that there are too few obsensfor this age). Therefore, this parameter wasraed to be
equal to that for the age of 63. The null hypothéisat the baseline hazard is constant is straegbgzted by a
likelihood ratio test (LR test) or a Wald test, ahiconfirms the presence of time dependence, arxtiie

preference individuals have for specific retiremages.
[INSERT TABLE 6.1 ABOUT HERE]

The dummies that represent the changes in theiba$elzard due to the introduction of the PP ageipely as
expected: at age 60 the hazard of ER decreasds, atlzige 61 it increases as a result of the iotritiah of the
transitional scheme. The dummy variables for thesjma funds indicate that some differences ineai@nt
behavior exist between the sectors. The participahBPL, TPG and KPXretire significantly earlier than the
participants of PGGM, who are defined as the refezegroup. For ABP, BPSG and PHC we do not find a

significant coefficient.

Specification with indicator variables

Table 6.2 shows the estimation results of our seooadel, which was discussed in section 5.2. Is thi
specification we have included two dummy varialiesrder to distinguish from the reference casechvis the
transitory ABP scheme. The first dummy variable ABVUT * age 60" is defined as

falls under the old VUT scheme, is eligible for figision benefits, but would not have been eligibder the
transition scheme

while the second dummy variable “ABP * VUT * age.5®"” is defined as
falls under the old VUT scheme, and is not yeitdbgor ER pension benefits

These two dummy variables measure precisely tleetsfivhich were displayed in Figure 3.1. The edtnoé
the first dummy variable is positive, and signifitdg greater than zero. Thus, the old VUT schendeéd
results in a higher propensity to withdraw from kgor market than the new PP scheme. On the btret, the
second dummy variable has the theoretically in@bsign. It is however not significantly differeinom zero,
which in terms of Figure 3.1 means that no diffeeeis found between both hazards on the left himledos the

° Because we cannot distinguish TPG employees from KPN employees before 1993, both groups are covered by one combined dummy variable.

11



graph. The log-likelihood of the current specifioatis importantly higher than that of the previousdel, while
it contains less parameters. This can be attribiatélde more precise measurement of the differgmmes in
the current specification: the dummy variables {listussed show variation over the different penfimds™®

[INSERT TABLE 6.2 ABOUT HERE]

Specification with financial variables

In the third specification we make an attempt tplaix the early retirement behavior of employeesnfr
financial indicators instead of dummy variableglifferent baseline hazards. A discussion of sevathitators
was given in section 4.2. We make use of PensioaltWa order to estimate the income effect resglfrom
the early retirement scheme, and Peak Value olo®Malue in order to estimate the effect of theliniptaxes
(or subsidies) implied by some early retiremeneseés. In table 6.3 only the estimates with the Rédike are
presented as those with the Option Value showeskrential difference. Remarkably, this model perfor
worse in terms of the log-likelihood than the maddikcussed in the previous subsections. A possible
explanation may be that we have insufficient infation to adequately compute pension revenues fgemta
on and changes therein as a result of retiremestpppement. As expected the wealth variable hasidye
effect on the propensity to retire, whereas theepimcentive measured by the Peak Value has ainegdtect.
The latter is however only significantly differénbm zero at a 10% confidence level. The otherpatars
show no essential differences compared to the astsrdiscussed above.

[INSERT TABLE 6.3 ABOUT HERE]

Simulation results

To interpret our estimation results we simulatecomtes on the basis of our second model specifitafigure
6.1 shows that individuals under the transitiomedragements postpone early retirement. The maffardnce
between the old VUT scheme and the transitionalngement is at age 61. After age 61 the transitiona
arrangement gives outcomes similar to the old VtHesnes, i.e. hardly anyone continues working. Ehis
line with the fact that in the transitional arramgnt postponement after age 61 does not leadigharrbenefit
level. Under the transitional arrangement individymostpone retirement with on average 8 months.tfiind
simulation considers a PP schemes which is actlyafiag&r. As under this scheme there is a rewargdstponing
retirement, individuals do decide to postpone eatient. Under such a scheme we expect individuglestpone
retirement on average with about 11 months.

[INSERT TABLE 6.4 ABOUT HERE]

[INSERT FIGURE 6.1 ABOUT HERE]

1 Note that, consequently, the second specification is not nested in the specification with two baselines, so that we cannot apply a Likelihood
Ratio test (LR test) here.
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Conclusion

In this paper, we have exploited the variationtarting dates across different sectors of industrystimate the
impact of the policy reform on early retirement aelor. We conclude that the policy reform induceshkers to
postpone early retirement. Model simulations shioat the transitional scheme has already led tcageer
retirement postponement by 8 months, which willdmee almost a year once the transition is completed.
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Figure 3.1 Theoretical effects of policy reform on retirement behaviour
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Table 2.1 Early retirement replacement rates for 7 selected pension funds, 1997-2000*"

Date of retirement Date of birth Retirement age
55 56 57 58 59 60 61 62 63 64

ABP (government)

<1 April 1997 0% 0% 0% 0% 0% 80% 80% 80% 80% 80%
=1 April 1997 <1 April 1942 27% 30% 35% 40% 48% 59% 75% 75% 75% 75%
21 April 1942 25% 28% 32% 38% 45% 55% 70% 70% 70% 70%

ABP (education)

<1 April 1997 0% 0% 0% 0% 0% 0% 80% 80% 80% 80%
=1 April 1997 <1 April 1942 27% 30% 35% 40% 48% 59% 75% 75% 75% 75%
21 April 1942 25% 28% 32% 38% 45% 55% 70% 70% 70% 70%

PGGM (health care)

< 1 January 1999 0% 0% 0% 0% 0% 80% 80% 80% 80% 80%
2 1 January 1999 in 1939 - - - - 40% 80% 80% 80% 80% 80%
in 1940 - - - 40% 40% T79% 79% T79% T79% 79%
in 1941 - - 0% 39% 39% 78% 78% T78% T78% 78%
in 1942 - 0% 0% 39% 39% 77% 77% T77% T7% T77%
in 1943 0% 0% 0% 38% 38% 76% 76% T76% T76% 76%
in 1944 0% 0% 0% 38% 38% 75% 75% 75% 75% 75%
in 1945 0% 0% 0% 37% 37% 74% T74% T74% T74% T74%

BPSG (cleaning industry)
<1 January 1991 0% 0% 0% 0% 0% 0% 80% 80% 80% 80%
=1 January 1991 0% 0% 0% 0% 0% 80% 80% 80% 80% 80%

PHC (catering i ndustry)

<1 January 2000 0% 0% 0% 80% 80% 80% 80% 80% 80% 80%

=1 January 2000 <1 January 1944 0% 0% 0% 80% 80% 80% 80% 80% 80% 80%
2 1 January 1944 0% 0% 0% 0% 80% 80% 80% 80% 80% 80%

BPL (agriculture)

<1 January 1998 0% 0% 0% 0% 80% 80% 80% 80% 80% 80%
=1 January 1998 0% 0% 0% 0% 0% 80% 80% 80% 80% 80%
TPG (post)

Full period 0% 0% 0% 0% 0% 0% 80% 80% 80% 80%

KPN (telecom)
Full period 0% 0% 0% 0% 0% 0% 80% 80% 80% 80%

& Arrangements for workers aged between 55 and 65 in the years from 1989 to 2000, workers born after 1945 are not considered.
Replacement rates are constant over time from the moment of early retirement until age of 65. We assume eligibility for VUT (10 years in
sector of firm) and a complete contribution history (35 to 40 years at age 65)

® We select pension funds for which (i) workers can be identified on the basis of their SBI code, and (i) for which we are able to construct
the early retirement replacement rates.
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Table 2.2

Date of retirement

ABP (government)
<1 April 1997
> 1 April 1997

ABP (education)
<1 April 1997
> 1 April 1997

PGGM (health care)
Full period

BPSG (cleaning industry)
Full period

PHC (catering industry)
Full period

BPL (agriculture)
<1 January 1998
21 January 1998

TPG (post)
Full period

KPN (telecom)
Full period

@ Arrangements for workers aged between 55 and 65 in the years from 1989 to 2000, workers born after 1945 are not considered.

Franchise

15 250°
15 250°

15 250°
15 250

13580°

13739
13739

15881'

12 368"

55

53%
53%

53%
53%

53%

9%

14%

53%
53%

53%

53%

56

54%
54%

54%
54%

54%

9%

15%

54%
54%

54%

54%

57

56%
56%

56%
56%

56%

10%

15%

56%
56%

56%

56%

58

58%
58%

58%
58%

58%

10%

19%

58%
58%

58%

58%

Retirement age

59

60%
60%

60%
60%

60%

10%

19%

70%
60%

60%

60%

60

70%
61%

61%
61%

70%

12%

19%

70%
70%

61%

61%

61

70%
63%

70%
63%

70%

12%

19%

70%
70%

70%

70%

62

70%
65%

70%
65%

70%

12%

19%

70%
70%

70%

70%

Old-age pension replacement rates for 7 selected pension funds, 1997-2000°

63

70%
67%

70%
67%

70%

12%

19%

70%
70%

70%

70%

64

70%
68%

70%
68%

70%

12%

19%

70%
70%

70%

70%

65

70%
70%

70%
70%

70%

12%

19%

70%
70%

70%

70%

Replacement rates of pensionable salary, which is equal to the gross wage minus the franchise. We assume eligibility for VUT (10 years

in sector of firm) and a complete contribution history (35 to 40 years at age 65). The pension funds BPSG and PHC are different from the

other funds, as they do not use a franchise implying a larger pensionable salary. The pension funds use the exact age of retirement
(accurate to the nearest month) to calculate the pension benefit.

9 Information from 2004
¢ Information from 2003
f Information from 2002
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Table 6.1 Estimation results

Variable Estimate

Baseline hazard

Age 55 -4.06
Age 56 -3.96
Age 57 -3.64
Age 58 -3.90
Age 59 -2.80
Age 60 -1.58
Age 61 -0.95
Age 62 -2.01

Age 63 and 64 -2.86

Change in baseline hazard due to PP

Age 55 0.17
Age 56 -0.77
Age 57 0.36
Age 58 0.29
Age 59 -0.64
Age 60 -0.67
Age 61 0.46
Age 62 0.32
Age 63 and 64 0.84

Pension funds

ABP 0.21
BPSG -0.44
PHC 0.16
BPL 0.65

TPG and KPN 1.03

Year dummies

1990 0.19
1991 -0.28
1992 0.56
1993 0.44
1994 0.13
1995 0.16
1996 -0.13
1997 0.06
1998 -0.28
1999 0.04

Individual characteristics

Single woman -0.24
Single man 0.14
Nonsingle woman -0.17
Underage children -0.26
High income 0.30
Mortgage debt -0.00
House value -0.03
Statistics

Number of observations
Log-likelihood

Standard error

(0.47)
(0.50)
(0.50)
(0.52)
(0.51)
(0.48)
(0.51)
(0.60)
(1.13)

(0.34)
(0.50)
(0.32)
(0.37)
(0.36)
(0.26)
(0.21)
(0.47)
(1.12)

(0.20)
(0.59)
(0.31)
(0.25)
(0.21)

(0.50)
(0.49)
(0.45)
(0.45)
(0.45)
(0.44)
(0.44)
(0.46)
(0.47)
(0.46)

(0.20)
(0.18)
(0.15)
(0.10)
(0.11)
(0.02)
(0.02)

2937
-1979.16
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Reference groups: PGGM, 1989, nonsingle man, no high income.

* significant at the 5% level.
Source: own calculations based on the IPO data set.
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Table 6.2 Estimation results

Variable Estimate Standard error

Baseline hazard

Age 55 -5.70 * (0.60)
Age 56 -5.67 * (0.63)
Age 57 -5.09 * (0.62)
Age 58 -541 * (0.63)
Age 59 -4.47 * (0.63)
Age 60 -3.04 * (0.61)
Age 61 -0.50 (1.14)
Age 62 -1.41 (1.18)
Age 63 and 64 -1.72 (1.25)

Pension funds

ABP 151 * (0.33)
BPSG 0.35 (0.90)
PHC 0.75 (0.43)
BPL 140 * (0.37)
TPG and KPN 242 * (0.36)

Year dummies

1990 0.20 (0.49)
1991 -0.32 (0.45)
1992 0.54 (0.45)
1993 0.47 (0.45)
1994 0.27 (0.45)
1995 0.23 (0.45)
1996 -0.09 (0.45)
1997 0.18 (0.47)
1998 -0.14 (0.48)
1999 0.16 (0.47)

Dif-in-dif variables
ABP * VUT * age 60 256 * (0.32)
ABP * VUT * age 55..59 0.32 (0.21)

Individual characteristics

Single woman -0.14 (0.29)
Single man 0.35 (0.22)
Nonsingle woman -0.20 (0.20)
Underage children -0.36 * (0.13)
High income 0.55 * (0.19)
Mortgage debt -0.00 (0.03)
House value -0.05 (0.03)

Heterogeneity

a 0.47

Y 2.14

Statistics

Number of observations 2937
Log-likelihood —-1941.84

Reference groups: PGGM, 1989, pre-pension scheme, nonsingle man, no high income.
* significant at the 5% level.
Source: own calculations based on the IPO data set.
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Table 6.3 Estimation results
Variable

Baseline hazard
Age 55

Age 56

Age 57

Age 58

Age 59

Age 60

Age 61

Age 62

Age 63 and 64

Pension funds
ABP

BPSG

PHC

BPL

TPG and KPN

Year dummies
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

Financial incentives
ER Pension Wealth?
Peak Value

Individual characteristics
Single woman

Single man

Nonsingle woman
Underage children
Mortgage debt

House value

Heterogeneity
a
Y

Statistics
Number of observations
Log-likelihood

Reference groups: PGGM, 1989, nonsingle man.

Estimate

-4.02
-4.00
-3.48
-3.72
-2.80
-1.59
0.31
0.16
0.09

0.22
-115
0.33
0.79
1.52

0.32
-0.22
0.61
0.53
0.35
0.33
-0.12
-0.02
-043
-0.17

2.14
-2.34

-0.23
0.01
-0.48
-0.24
0.02
-0.08

0.61
1.58

# ER Pension Wealth was calculated at an individual discount rate of 5%.

* significant at the 5% level.

Source: own calculations based on the IPO data set.

Standard error

(0.51)
(0.55)
(0.56)
(0.58)
(0.57)
(0.56)
(0.67)
(0.91)
(0.87)

(0.24)
(0.64)
(0.41)
(0.33)
(0.30)

(0.50)
(0.49)
(0.45)
(0.45)
(0.44)
(0.45)
(0.45)
(0.46)
(0.46)
(0.46)

(0.86)
(1.42)

(0.27)
(0.22)
(0.19)
(0.12)
(0.02)
(0.03)

2937
—-1984.42
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Table 7.1 Simulation results of retirement probabilities (unconditional) under the ABP schemes

Age

55
56
57
58
59
60
61
62
63
64
65

VUT

0.03
0.03
0.05
0.04
0.08
0.67
0.10

Transitional scheme

0.02
0.02
0.04
0.03
0.06
0.20
0.63

Pre-pension

0.02
0.02
0.04
0.03
0.06
0.20
0.53
0.03
0.01
0.01
0.04

@ The simulations show that retirement after age 61 increases by about one third as the VUT scheme is replaced by the transitional

scheme. The absolute figures however remain negligibly small.
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