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What effect does increasing the retirement age have on the

employment rate of older women?

Empirical evidence from retirement age hikes in Hungary during the 2000s

Zsombor Cseres -Gergely

Abstract

This paper provides empirical evidence on the effect of changing the retirement age on
employment. Base on individual data from Hungary, a country where a number of hikes
increased the retirement age between 1997 and 2009, this analysis benefits from subtantial
variation in pension eligibility during a relatively short time. It is based on a difference-in-
difference approach and supported by independent variation in the age-based eligibility rule
contributing to the causal identification of the effect. Results suggest that the effect of the
changes in early retirement age is substantial, amounting to 57.4 percentage point increase in
the 45 per cent employment rate at the retirement age for women. Changes in the normal
retirement age do not seem to have sich employment effect because increases in disability

pension claims have counteracted them.
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Milyen hatfssal van a nyugd’jkorhatfr emelZse az id!sebb

nlk foglalkozta tfsirftfjtra ?
Empirikus eredmZnyek a 2000  -es Zvek magyarorsztgi nyugd’jkorhattr

emelZsei alapjtn

Cseres -Gergely Zsombor

...sszefoglal—

Ez a tanulminy empirikus eredmZnyekkel szolgfl a nyugd’jkorhatir emelZsZnek hatfsir—I. Az
elemzZs magyarorszigi egyZinadatokat hasznil egy olyan id!szakb—I, amikor a korhattr t3ko-
sz&ri, 1997 Zs 2009 k3zstti emelZse jelenet!s viltozisokat hozott viszonylag r3vid id! alatt. A
hattst a akYISnbsZgek kYI3nbsZgeO m—dszerrel vizsgtlom, amihez a korhattr kohorszokhoz kst
d! Zs egyik Zvr!l a misikra Zlesen viltoz— emelkedZse jtrul fYggetlen variabilitissal, lehetlvZ
tZve az okstgi kapcsolat vizsgtlatit. Az eredmZnyek azt mutatjtk, hogy a viltozsok jelent!ba-
t¥st gyakorolnak a nli foglalkoztat ottstgra az el'rehozott nyugd’jkor hatfrntl, mintegy 5-7,4 sz-
zalZkponttal megemelve az ftlagosan 45 sztzalZkos foglalkoztattsi artnyt. A korbet3ltstt nyugd
jazts esetZben ilyen hatts nem figyelhet! meg, flkZnt azZrt, mert a rokkantnyugd’j igZnybevZe-
IZnek ndvekedZse ellenscelyozta az SreggZnyugd’j igZnybevZtelZnek csskkenZsZt.

Tirgyszavak: nyugd’jkorhattr, id'sebb munkavillal—k, foglalkoztatts

JEL k—dok: H31, H55, J14, J26
K8szSnetnyilvin'tts:

A kutatts a 101803 sztmae OTKA kutatfs Zs a Bod PZter alap’tviny anyagi tfmogatfstval jStt
|Ztre. Ezceton k3sz&ndm a KRTK Adatbank munkatirsainak seg’tsZgZt, valamint Gl R—bert Zs
Simonovits Andris, illetve a KTl szemintrium rZsztvevlinek seg't! megjegyzZseit. TermZszete-
sen minden fennmarad— hiba engem terhel.

MegjegyzZs: 2015 mircius 28%n a sz3veg tSbb helyen viltozott nyelvi hibtk jav'tisa Zs pontos-
t¥suttn. Ez nem Zrinti sem a gondolatmenetet, sem a tartalmi vagy sztmszer'eredmZnyeket.



1. INTRODUCTION

Ageing and its interaction with the labour market is a major interest to policymakers wanting to
boost economic activity of the population and lighten the load of the state budget. One of the
ways to achieve bothgoals at the same timeis to increase the pension age, a main parameter of
pension systems. This is an idea that seems quite appeatig as the gate pension, at leastin many

European countries, is a major exit route from the labour market.

Figure 1
Employment rate of the 15-64 and 55-64 year old population in the EU-27 and in
Hungary
EU-27 Hungary
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Source: EUROSTATdata, tps00180 and tsdde100

Hungary is a EU member state where one of the maindirect causes oflow employment was
early retirement for two decades Also because early retirement was used extensively in the eds
ern part of the EU (Vanhuysse 2006), increasing the retirement age was started in Hungary rela-
tively eary, in the late-middle 1990s. In a period when similar trends were unfolding within the
EU, employment of the 55-64 year olds in Hungary has increased from 40 per cent to around 70
per cent of that in the EU (seeFigure 1).

Research suggests that changes in retirement age and older employment might be related in

Hungary. From 1995 to 2009, retirement age for women increased from 55 to 62, and from 60 to



62 years of agefor men. In a comprehensive account of eaty retirement and labour market pa r-
ticipation (Monostori 2008) emphasises the connection between these changes and theni
creased employment rate of older people. Decomposing the increases of economg activity by
various subgroups (Kttay and Nobilis 2009) showed that during the beginning of the 2000s,
changes in pension regulation had an important contribution to the activity of older people. An a-
lysing incentives for claiming state pension shows that besides financial incentives, availability of
the state pension was a decisive factor in the timing of retirement in Hungary (CseresGergely
2008) .

There is good reason to believe that rising the eligibility age for a major pension benefit will
effectively delay retirement from the labour market. (Stock and Wise 1990) model retirement
incentives in the US, (BSrsch-Supan, Kohnz, and Schndel 2002) in Germany to look at the ef-
fect of financial incentives. Both find that beside those, the time remaining to reaching pension
age has an effet on retirement and before that, on claiming the company and state pensions,
respectively. Summarising the results of a comprehensive crosscountry research, (Gruber and
Wise 2004) reports similar overall evidence.

The connection between the retirement age and labour market activity was an important re-
search interest for some time, but only recent years brought methods that employ techniques
that do not rely on out of sample projections. A notable first example of these is (Mastro buoni
2009), who stresses the importance of norms, life-cycle- and other effects that are unlikely to be
identified from the behaviour of populations not actually affected by the intervention. He e x-
ploits the increase of the normal retirement age in the US for cohorts born in 1938 and thereaf-
ter, identifying the effect of the intervention with discontinuities in the controlled cohort profile.
His results are fairly robust and show that the response to the reform is rather strong, implying
one month delay in retirement for a two month increase in the retirement. The idea of
(Mastrobuoni 2009) is taken further by (Staubli and ZweimYller 2011) and more recently (Cribb,
Emmerson, and Tetlow 2013). The former used a difference in difference framework and fine
administrative d ata from Austria on all retirees to look at the effect of increasing the early re-
tirement age by 26 months. Considering multiple outcomes, the study finds that the intervention
was followed by a drop of 19 and 25 percentage points in the rate of pension @ims for men and
women respectively, as well asa 7 and 10 percentage point ircrease in employment rates. Unan-
ployment has increased too by 10 and 11 per cent respectively, but not the inflow to disability
pension. (Cribb, Emmerson, and Tetlow 2013) use a similar identification strategy but survey
data to look at the effect of a normal retirement age (state pension age) rise from 60 to 61 le-
tween 2010 and 2012, the first steps of a rise up to 65 between 2010 and 2020The authors have



found that this increase had an effect of 7 percentageoints. Using survey data allowed them to
look at the effect of spouseOs behaviour and have found that increases in womenOs retirement
ages had a OknoclonO effect on their husbands® employment rates.

There are only two studies quantifying the effect of increased retirement ages in Hungary,
both using a non-econometric refinement to go beyond out of sample projections. The first nu-
merical results comes from the generalequilibrium microsimulation model of (Benczcer, Kttay,
and Kiss 2012). Considering adjustment on both the external and internal margin, interaction of
income received at the householdlevel and feedback through wages and marketlevel adjust-
ment, this study has simulated a one-year increase in the effective retirement age. According to
the estimates, this leads to a 4.26 percentage point longrun increase in the employment rate of
the 55-65 population. (Major and Varga 2013) adopt a different approach, building a optimising
life-cycle model with trade-offs between consumption and labour supply in different parts of the
life-cycle. Calibration of the model yields a 3.9-4.1 percentage point increase in the employment
rate of the 55-65 year old male popuation, somewhat smaller than the other estimate. This
smaller figure can be attributed to considering the disincentive effects of stronger discounting of
the now more distant consumption as a pensioner as well as the decreased probability of reab-

ing this state, both are getting stronger with age.

This paper aims at providing reliable estimates for the immediate effect of increasing the re-
tirement age for women in Hungary between 1999 and 2006. | use a difference in difference
framework for estimating the impact of the increase in retirement ages supported by sharp
changes in the agecriterion of the eligibility rule . Results show that increases in the normal re-
tirement age had no effect on employment rates despte being numerous and spanning a wide
range of ages. As a consequence, only effects for women are expected. A oiyear increase in the
early retirement age estimated to yield a 5-7.4 per cent increase of employment rates for all and
by around 9.4 per cent for married women. An important additional insight is that the cohorts
affected theoretically by the rise of retirement ages are the ones directly affected by a dramatic
expansion of elementary and later by that of vocational schooling.

The plan of the paper is the following. Section two describesthe institutional framework in
Hungary governing retirement into state pension and provides some relevant stylised facts. Sec-
tion three lays out the model behind the empirical analysis and discusses the identification strat-
egy. Sectionfour provides estimation results for employment of the population as a whole and
also discusses the heterogeneity in the effects. Sectioriive provides sensitivity analysis and dis-

cussion. Sectionsix concludes.



2. INSTITUTIONAL FRAMEWORK AND STYLISED FACTS

This section looks at the drivers behind the fact that the number of employed people among the
55-64 year olds grew well above average during the first half or the 2000s. Whereas employment
growth was only 117 thousand among tle 1564 year olds, 194 thousand 5564 year old new em-
ployed persons were registered during the same period, by far the largest addition to the work-
force among all b see Figure 2 for the contribution of different ag e groups. In order to account
for the role of the change in retirement ages in this, | first introduce the institutional framework
of employment-related social security for older people and look at aggregate outcomes. Then |
discuss the data used in the aralysis and provide stylised facts on retirement behaviour and its
interaction with labour market outcomes on a more disaggregated basis.

Figure 2

Age-employment profiles of men and women in 1999 and 2006
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INSTITUTIONAL FRAMEW ORK

The legal framework for retirement and pensions was modified frequently and to a great extent.
The state pension system was reformed from the ground up in 1997 and later in 2011 by first cre-
ating, then practically eliminating its private pillar. The main legal texts ! were modified many

times, a process which | do not follow here, but look at the changes expost, the regulations pre-

! Until 31 December 1997, act Il of 1975 regulated the availability of state pension in Hungary. As of 1
January 1998, it was replaced by act LXXXI. of 1997.
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vailing at the time when they become legally binding. Because of the dramatic effect of the 2009
financial crisis on the labour market and the large number of changes to early retirement in the
previous years as well as the special circumstances of introducing the pensia reform, | am fo-

cussing on the years between 1999 and 2006.

From the perspective of those retiring during the 1990s and the 2000s, Hungary operated a
pay as you go, defined contribution pension system? In this period, all employed persons must
pay a contribution to the pension fund as a defined portion of their gross salary . Pension claim-
ants are paid from this fund which is nevertheless topped up should it run at a deficit. These cm-
tributions are used to pay the same yearOs pension benefits, therefore direct connection be-
tween individual pension contribution payment over the life -cycle and benefit received does not
exist. The indirect connection is based on wages earned since 1988, which are later OvalorisedO

according to a formula to determine starti ng pension levels.

The colourful event history of the pension system was described in a number of publications,
such as(Monostori 2008) and | do not aim to reproduce these here, but only give an outline of
the most important changes. Apart from the introduction of a third pilla r which does not affect
those retiring during the 2000s, these were parametric. In the beginning of the 1990s, there was
only a single normal retirement age (NRA) for men and women set at age60 and 55, respective-
ly. From 1999 on, the NRA started to increase and the early retirement age (ERA) was intro-

duced for both women and men.

Table 1shows the NRA and the ERA (subheading OAgeO) by female and male birth cohorts as
defined by the law. In order to facilitate analysis, it also includes the implied calendar years
(subheading Olmplied yearQ), shown offrigure 3 too in a more graphic way. It is apparent that in
the case of both sexes, there were much more changes to the NRA timthe ERA. In the case of
women, the latter has changed twice, while in the case of men, it has actually remained flat at the
previous level of the NRA.

2 During the 2000s, the pension system in Hungary also had a privately funded &pillarO, introduced with
the 1997 pension reform. Members of this however did not become old enough to actually claim pension
during the same period. This pillar was later practically abolished by the government having taken office in

2010 by aeating incentives that made most of the members exit the system.
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Table 1

Normal retirement ages (NRA) and early retirement ages
(ERA) in Hungary between 1995 and 2012

- Women Men

£8 NRA ERA NRA ERA

@ 3 Age Implied Age Implied Age Implied Age Implied
year year year year

1937 55 1992 . - e0 1997 . -

1938 55 1993 ) - 61 1999 o 1998

1939 55 1994 ) - 62 2001 5o 1999

1940 55 1995 ) - 62 2002 5o 2000

1941 155 1996 ) - 62 2003  gg 2001

1942 57 1999 55 1997 g, 2004 gg 2002
1943 58 2001 55 1998 g, 2005  gg 2003
1944 59 2003 55 1999 g, 2006  gg 2004
1945 60 2005 55 2000 g 2007 gy 2005
1946 61 2007  gg 2002 gy 2008  gg 2006
1947 62 2009 57 2004 g 2009 gy 2007

Source: retirement ages:Il of 1975. and act LXXXI. of 1997 on social
security pensions. The acts specify eligibility based on birth-year and age,
not based oncalendar year and age.

Figure 3

Normal and early retirement ages for women and men between 1996 and 2009
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Eligibility for pension benefit depends not only on age, but also on the number of OserviceO
years. These are principally based on the number of years in which the individual hasworked or

paid social security contribution. Service years are gained also with higher education participa-
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tion and early years of childrearing. Set at 10 years in 1975, the number of service years required
for a full normal pension was increased to 20 from 1991 on. For those having accumulated only
10 service years, a partial pension benefit was made available with lower payment levels after
this change. A full early retirement pension required much more service years, set at 3738 for
men and 34-38 for women. The timing of the change in required service years mimicked that of
the rise in the ERA. Provided that other conditions hold, a partial early retirement was made
available too with lower levels of payment. During the period we are looking at, old-age pensions
are not differentiated by the means through which a claimant has entered it, the legal status is
the same and the determined initial pension is increased by the legally set amount in each year.

There are special types of oldage pensions too, including pensions to workers in particular
professions, such as miners, performers, members of armed forces etc. They can retire with
much less service years and also earlier than others. Another type of oldage pension is retire-
ment with age-concession (OkoragedmZnyes nyugd’jO), which was available from 1990 to wdk-
ers who were at most 5 years younger than the NRA and whose employee was willing to fund the
pension payment completely until reaching the NRA. Yet another option was pre-retirement
(Oellnyugd’jO),available from 1991 as a pensioatype unemployment benefit. These do not affect
the discussion of rules to the normal old-age pension, but because they provided relatively asy
exit routes before 1999, we start the analysis with this year.

Older people do not receive only old-age pension, but also other pensiontype benefits. The
less important of these is widowersO pension, a mere 5 per cent of newly determined pensions,
paid at a significantly lower level than own old-age pensions. A more important alternative is
disability pension, amounting to about 25 per cent of all newly determined pensions during the
2000s, but reaching around 40% in some years. This pension comes in three slightly different
varieties, depending on the degree of disability. Apart from being another important social trans-
fer, they also constitute an important exit route from the labour market (Scharle 2008). Rules of
disability retirement wer e changed in 19971998 as a first attempt to get disability pension
awards in line with actual health conditions. The major difference compared to the previous r e-
gime was that eligibility to disability benefit was made temporary by default, requiring a mor e
in-depth analysis of health conditions after a period of rehabilitation. Only those found to be
disabled also after this period could obtain a permanent disability pension. Some changes in dis-
ability pension regulations and its potential effects overlap with the period analysed here, but we
shall see that the particular empirical strategy | apply is not affected by it.

11



STYLISED FACTS ON EMPLOYMENT OF OLDER PEOPLE

The number and magnitude of changes to the oldage pension system suggesthat they have
ample potential to affect behaviour related to pension claims. As data in Table 2 show, this is not
necessarily so. The beginning of the period shows a substantial drop in the number of claims
before 1998, verymuch in line with the new restrictions on both old -age and disability pensions.
After the transition year of 1999, the inf low to both types of pension grew, but to a different ex-
tent. Later changes in old-age pension reflect the birannual pattern of rising reti rement ages:
very few men retired in 1998 and 2000, and so did women in 1998, 2000, 2002, 2004 and 2006
at the normal age. It is important to note that very few have retired at the NRA after the ERA was
made available: 70-90 per cent of the inflow to old -age type pension happened below the NRA.

When gauging the potential impact of the rise in retirement ages, we start from the upper bound
on the potential effect, the effective size of the cohorts for whom old-age pension is avdable.
According to figures derived from the 2001 Census and the 2005 Microcensus, the size of the 55
64 age group has grown from 1.1 million to 1.2 million over five years. 40-60 per cent of women
in the relevant cohorts were not retired before the ERA and 10-20 per cent not retired before the
NRA according to data from the Labour Force Survey (LFS). The same figures are 2025 and 10-
20 per cent for men for the ERA and the NRA respectively. Considering an average cohort size of
65 and 45 thousand in caseof the two sexes, this means that increasing the NRA by one year can
keep about 6,513 thousand women and 510 thousand men in the labour market on average.
Increasing the ERA can retain about 26-39 thousand women and 9-11 thousand men on average.
Comparing the 1999 and 2006 cross sections, there are one male (gain of 7.5 thousand) and
three female (gain of about 30 thousand) cohorts affected by the rise in the NRA, but no male
and two female (gain of about 65) cohorts are affected by the rise in the ERA. Tis implies a pos-
sible gain of about 102 thousand, much less than the observed 180 thousand individuals.

12



of newly determined old-age pension claims

Table 2

Newly determined disability pension claims and detailed data on the number

Disability and
accident-related

Old-age and old-age type

From the total: at the NRA

From the total: below the NRA

Year isapility pensions pensions®
Total Male  Female Together Male Female Together Male Female Together

1996 59 967 31770 59939 91709 9893 20073 29966 18681 31857 50538
1997 48 262 37886 32614 70500 10630 1138 11768 24308 28154 52462
1998 42 975 12908 17841 30 749 385 882 1267 11461 15244 26705
1999 46 701 15181 24418 39599 2601 5808 8409 11494 16922 28416
2000 55558 18071 29526 47597 613 813 1426 16089 26859 42948

2001 54 645 28759 14267 43026 2200 4882 7082 25175 7396 32571
2002 52211 30 28 25719 55928 2593 646 3239 26346 23503 49849

2003 48 078 32574 13574 46148 3058 5098 8156 28064 6537 34601
2004 44196 35 93’ 36684 72624 3842 989 4831 30234 33817 64051
2005 41057 33175 48771 81946 4035 6721 10756 27719 40142 67861
2006 36 904 34207 47531 81738 4013 732 4745 29025 45675 74700

2007 34991 51037 62168 113205 3722 6660 10382 45731 54177 99908

aQld-age type pensions include: old-age pensions given with a retirement age threshold allowance (early retire-
ment), artistsO pensions, prepension up until 1997, minersO pensions.
b Note: Pensions disbursed in the given year (determined according to the given yearOs rules). The source of these
statistics is data from the pension determination system of the ONYF (NYUGDMEG), so these do not include the

data for the armed forces and the police.Source: ONYF.

Source: http://www.bpdata.eu/mpt/2013entll 07

The pattern of changes in the pension regulation makes it clear that if these changes do have

an effect on employment, they do so on a cohot-specific way. Figure 4 shows the true life-cycle

employment-age profile of the cohorts gaining eligibility to retirement between 1997 and 2007,

calculated from the successive waves of the LFS (yearly weighted avages). The colourcoded

profiles show a distinct pattern of transition between what seems to be two distinct equilibria. In

the case of men, the change takes place between the ages &&. Cohorts 19361940 appear to be

in an initial equilibrium, the chang e starting with cohort 1940. Cohort 1941 is within transition,

while 1942 already seem to complete it. Later cohorts appear to blend into a second equilibrium.

In the case of women, the transition is more interesting. The 1942 and older cohorts seem to be

in an initial equilibrium. The transition starts with cohort 1943, cohorts 1944 -1945 are within

transition and cohort 1946 completes it.
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Employment rate (%)

Employment rate (%)

Cohort-specific age-employment profiles of men and women
reaching the retirement age between 1997 and 2007

Men

T T T T T T T T T T T T T T
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Age
1936 — —- 1937 ------- 1938 -------- 1939 ———- 1940
— —- 1941 1942 1943 — —- 1944 ------- 1945
Women

—

T T T T T T T T T T T T T T
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65
Age
— 1939 —— 1940 ——— 1941 ------ 1942 ------ 1943 ——— 1944
— — 1945 1946 1947 — — 1948 ——— 1949 ------ 195(
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Observe that the cohorts making the transition between the two equilibria are not necessarily
the ones hit by the shock of changing retirement ages. In the case of men, the NRA was increased
for those born in 1938 and 1939, cohorts whose profile blends well into the first equilibrium.
Nothing was however changed for the two cohorts that do make the transition, providing strong
evidence against the apparently clear role of pension regulations. In the case of women however,
the first cohorts starting the transition already experience a change in the NRA and changes in
later cohortsO profiles coincide with changes in the ERA. Here we cannot rule out the&onnection

between regulation and employment behaviour easily.

Employment rate being the main focus of interest here, Figure 8 and Figure 9 in the Appen-
dix gives a bit more background detail by showing the same profiles for old-age persion and dis-
ability pension. Changes around the appropriate ERA for both men and women reflect what we
have seen aboven the case ofemployment rates, but a little more heterogeneity appears before
the NRA, especially for women. Indeed, Figure 9 shows that changes in disability pension receipt
might be a reason for this. While there appears to be no strong trend behind the changes in
menOs disability claim profiles, those of women shift to the right with for later born cohorts. Af-
fecting mostly the second part of the period between the ERA and the NRA, this shift brings
about 2-3-fold increases in disability claims.

Key to our discussion is the way members of each cohort are spread out in time at the time
they claim pension. In particular, the distribution of claims around and between the ERA and the
NRA is decisive in relation to the potential effect of the hikes. Figure 5 shows the number of per-
sons having successfully claned old-age pension in each year.Comparing this to the infor-
mation in Table 1, one finds that almost all claimants in all cohorts chose the first year allowed
by regulation, which is at the ERA.3 The first we can observe in full is the 1939 male cohort, being
also the first with the NRA set at 62 years and the ERA at 60. Most of this cohort claims pension
in 1999 at the ERA, just a fraction in 2001 at the NRA, only a few persons thereafter. This pd-
tern repeats itself throughout the period we are looking at, in line with the fact that there was no
change in regulation for the NRA later and none to the ERA at all. In the case of women, there is
a much larger gap between the NRA and the ERA, claims being more spread @t in time. The
first cohort we follow in full is the one born in 1944, showing a pattern similar to that of men but
with a larger response at the NRA. From the 1945 cohort on, the effect of the increase in retie-
ment ages appears visibly, inflows appearinin every other year. The large share of the outflow at
the first possible exit date strongly suggests that only changes in regulation affecting the ERA

can have a sizeable effect on pension claiming behaviour and thus on employment.

3 Very few can and actually do so even earlier due to easier rules for some professions.

15



Figure 5

The number of old-age pension claims by cohorts
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Source: calculations from the official pension claims statistics of
the National Pension Directorate
The employment effect of a change in regulation depends greatly on the empoyment poten-
tial of the affected population. Looking at the value of pension claims of the 1945 birth cohort as
it ages (see this as an examplérable 3 b the pattern is similar for other cohorts), the differences

between initial pensions are substantial. The value of initial pensions attached to the large num-
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ber of claims made at the ERA (a little more than 50 per cent in the case of both men and wan-
en) are relative high, second to only those working well after the NRA (about 10 per cent for men
and about 16 per cent for women). Average service years aréong too for this group. This sug-
gests that those retiring at this age had and possibly have good labour market position on ave-

age at the point of claiming pension.

The initial pension increases somewhat with age but drops to a much lower value at the NRA.
Around 90 per cent of women, but only 66 per cent of men retire at or between the ERA and the
NRA with increasingly favourable initial pension and the minimum req uired service years. Initial
pensions are lower (in the case of men: much lower) at the NRA and so are service years, g4
gesting that this group is rather different from the earlier ones, having a weak labour market
position, particularly short service years and low levels of contribution payments. The few retir-
ing before the NRA are very different in the case of men and women, the former appear to be
enjoying more favourable conditions, probably because of the larger share of professions with

special retirement options (such as miners and members of armed forces).

Even though this paper does not seek to provide a general explanation to the rise in emplgy-
ment rates of older people, it is instructive to look at alternative explanations beside changes in
pension regulations. The first and most important explanation to consider is education, in pa r-
ticular the dramatically rising education level of the affected cohorts (Augusztinovics and Ksll!
2007). The difference between the 5564 year olds in 1999 made up by the 19351944 cohorts
and those in 2006 made up by the 19421951 cohorts is substantial in terms of education attain-
ment. In 1940, the parliament has adopted an act that introduced 8 grades of mandatory ele-
mentary schooling. This reform was initiated by Kuno KlZbelsberg, the education minister b e-
tween 1922 and 1931put postponed in 1929 due to the economic crisis. The communist goven-
ments that took power in 1949 in Hungary have carried on with implementing the reform and
later increased the mandatory schooling age to 16(Kazuska 2012). Census data from 1960 show
that the proportion of 10 year olds learned reading at most decreased from 9.3 per cent in 1941 to
3 per cent in 1960, while that of 15 year olds having completed at least primary school hasn-
creased 12.9 to 32.8 per cent (se€dKSH 1962) page 28). Much of these differences prevail in the
2000s too: we find that in the 2002 cross -section, the share of those having completed at most 8
years of primary schooling is 54.5 per cent for the 1941 cbort, but only half of this, a mere 27 per
cent for the 1950 cohort. The share of those having completed lower vocational education has

increased from 3.2 to 30 per cent for the same cohorts.
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Statistics of initial pensions of the 1945 birth cohort
by age at the initial pension payment

Table 3

Men Initial pension  Service years Women Initial pension  Service years
(HUF, at 2000 (HUF, at 2000
N % prices) Mean Std. D. N % prices) Mean Std. D.

52 1 0% 25473 27,0 0,0 52 2 0% 19525 34,5 2,1
53 384 1% 24781 32,3 6,0 53 492 1% 23873 315 7,2
54 1504 4% 32893 34,3 5,2 54 1376 4% 27582 32,0 6,9
55 1964 5% 36376 35,3 51 55 20971 56% 35479 36,8 3,0
56 1863 5% 38975 36,3 5,0 56 4101 11% 37504 35,0 4,5
57 263 1% 49026 38,3 4.7 57 2094 6% 37238 34,4 5,4
58 2435 7% 53469 38,7 51 58 157 0% 39977 34,3 5,4
59 1601 4% 59541 39,3 5,3 59 141 0% 49355 35,0 6,5
60 20274 56% 66082 41,5 3,3 60 6478 17% 34912 27,9 6,8
61 1821 5% 72988 39,3 5,0 61 711 2% 58749 33,5 9,5
62 3555 10% 49754 30,5 7.4 62 454 1% 63035 31,9 10,6
63 170 0% 37431 26,8 9,9 63 79 0% 33015 23,4 9,4
64 113 0% 50727 28,9 10,5 64 54 0% 36911 22,8 9,8
65 30 0% 71080 32,1 12,8 65 16 0% 47651 25,3 13,5
# 35978 100% # 37126 100%

Source: calculations using the NYUGDMEG database on pension claims and payments

The changes in school attendance of persons born between 1940 and 1950 is rather dramatic,

comparable only to the decrease of zero school aendance from the end of the 1920s through the

1930s and the expansion of higher education during the 2000s. Given that the employment rate

of 55-64 year old people with at most primary education was 12 per cent in 1999, whereas that of

those with completed lower vocational secondary education was 32 per cent, such a shift implies

a substantial increase in employment rates in itself. Indeed, if we hold schooling-specific em-

ployment rates constant at their 1999 level, we see that such a change in compositiorcan gene-

ate a rise of the employment rate from 19.3 to 25.5, a gain of 75 thousand employees. This is

about 44 per of the observed gain of 173 thousandb the remainder comes from the increase in

employment rates to be explained by factors other than changes in schooling attendance. It is

reassuring that the implied remaining gain of about 100 thousand is almost exactly equal to the

potential effect of rising the retirement age calculated earlier.
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3. IDENTIFICATION, ESTIMATION AND DATA

The problem of estimating the causal effect of the rising retirement age on employment is the
one familiar from program evaluation: estimation results from comparing individuals who self -
select to being claimants and non-claimants on the basis of characteristics potentially correlated
with the intervention can be very inaccurate. In order to overcome this difficulty, | follow the

difference-in-difference approach of (Staubli and ZweimYller 2011) and (Cribb, Emmerson, and
Tetlow 2013), building on the nature of the legal regulation. Comparing changes in employment
rates of one cohort before and after the retirement age gives an estimate contanmated with

composition -, life-cycle- and unobservable effects. Consider now the rise in the retirement age as
a treatment of removing the retirement option for one cohort. Comparing the change the out-
come for two adjacent cohorts, the control and the treated before and after the change gets rid of
all of these effects and uses the variation introduced by the rising retirement age. The fact that
legislation makes this difference sharp over time helps a great deal to make this comparisam ac-
curate, closely mimicking a comparison with an outcome in case the treatment was notin fact

admini stered to members of the treatment group.

Figure 6

Difference-in-difference estimation of the effect of rising retire-
ment ages

t t+1 /

// (55)
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To see how this works, consider the following example illustrated in Figure 6. We have two
cohorts born in 1945 and 1946. Members of the first one turn 55 during year t and do so one by
one, indicated by steep side of the triangle. Members of the second cohort turn 55 a year later in
t+1 the same way. We can corpare behaviour Ojust beforeO and Ojust afterO being exactly 55 to
obtain estimates. Note that the difference between employment rates Ojust beforeO and Ojust a
terO the retirement age is the slope of the agemployment profile for a cohort and the differen ce
between these differences for the two cohorts in consideration is the difference between the
slopes. In the current case we are computing averages over individuals within a cohort who are
connected by their position on their personal timeline of age, being just before and after 55, re-
spectively b these are the averages represented by each side of the small horizontal lines. Births
are almost uniformly distributed over the year, therefore we have a full coverage of the whole
year with simple averaging. Any time-invariant feature that is correlated with time within the

year is controlled for this way.

Time being continuous, we can freely define and change the concept of Ojust beforeO and Ojust

afterO by using a narrower or broader windows around that age (naking the small lines on Figure
6 shorter or longer, respectively). Using a smaller window gathers less observations leading to
less precision, but more homogeneous groupsb there is no rule of thumb for selecting an opti-
mal window. One also has to make a decision about the discretisation of the continuous time that
is about the units in which employment rate averages are made. Again, there is no rule of thumb
for doing this, but one should respectthe familiar consideration between bias and variance as
well as practical considerations, such as the sampling scheme of the underlying data.

The window used in the DID method emphasizes that estimates produced here are local and
immediate effects. They are immediate as the logic can in no way take into account effects of the
impulse that do not manifest themselves in a slope change within the vicinity of the impulse, that
is a change in the slope of the ageemployment-rate profile at the former ly prevailing ERA. In the
extreme case when there is no slope change, but only a parallel shift of the profiles, we will
measure no effect and for good reason: whatever change has happened can nde attributed
directly to the rule change we are looking at. Varying the window size and looking at the estimat-
ed effects can give an idea of the actual size of the effect in case the adjustment does not take
place close to the focal age. Finding no significant impact estimates with narrow windows sizes
but some with broader ones is consistent with a delayed impact. The opposite pattern, that is
having a large and/or significant effect with smaller window size and small/insignificant with a
broader one on the other hand is consistent with a substantial local change, but no significant
onein the slope further away from the point of change.
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Figure 7 shows all treatments during the period betw een 1999 and 2007. Consider for exan-
ple the 1945 and the 1946 female cohorts. Members of the former could claim early retirement at
the age of 55, but the latter will be able to do so only when they turn 56. The orange mark for
cohort 1946 at age 55 indicdes that they receive a treatment ofnot being able to claim pension at
this age. In this case, we would compare outcomes for the two cohorts just before and after their
members turn 55. This implies that we are looking at the years 2000 and 2001.

Figure 7

Treatments on pension claiming opportunities between 1999 and 2007
(years in columns, cohorts in rows, interventions shown with colour shading: blue
= NRA rise for men, red = NRA rise for women, orange = ERA rise for women)

"' "# 2000 2001 2002 2003 2004 2005 $%%# 2007
1935 ((#  O# (+# (# )Y# $% $#
1936 1&# (# (# O# (+# (# $# N#
1937 (# (W & (# (# (O0# @# H#  »#
1938 | (1#  ($H  (omt (& (# (# O# v#  (*#
1939 "R (SH (v (&H (#H (# 1$# (+#
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1941 g g (% (B (W (&
1942 VHOHHE S (#H (H# (S (9
1943 +!# wH g ("H O (# (SH1&#F (&
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Source: act Il. of 1975 and act LXXXI. of 1997
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Between-cohort differences coming from genuine cohort effects, from the fact that cohorts
are observed in different points in calendar time and also from the receipt of treatment can be
controlled for by standard regression techniques with an equation such as the following:

Py al Opie! Yhpe P V1D b ! el gl p) H X 2l i ! € (1)

where ! (y;) is an appropriate function of the labour -market outcome we are interested in, [ is
an indicator of cohort membership and p; is an individual -specific indicator of having passed
the pre-treatment retirement age. Using a sample period that has an appropriate span before
and after the treatment and including the above terms as well as their interaction (in the fi rst
bracket in equation (1)) is the simplest estimation method. The coefficient on !, gives us the df-
ference in the outcome between the two cohorts, while the coefficient on! . gives us the differ-
ence in outcomes before and after the retiremen age, averaged over the whole sample. The cde
ficient of the interaction term gives us the difference between the changes which we can under
the current set circumstances identify with the program effect. If we look at a wider time span or
stack periods for greater efficiency, we have to take into account cohort and time-effects b these
are represented by terms in the second bracket. Finally, there might be differences across indt
viduals, which might change over time and are connected to individual chaacteristics we ob-
serve. We can enter these as another set of termafter the second bracket. The term ¢ is an in-
dividual - and time-specific stochastic driver unrelated to any of the previous observed characte-
istics.

Equation (1) assumes that the impact depends only on age and on the actual time period
through the retirement rule in effect . Let usrelax this assumption and make it individual -specific

through the multiplier ! ; togetp”,, ! !’ ! ! . The estimating equation now becomes

it

lypl =a+ (6prmy ! oyl el 8 L) + (Uhe! me 100 ) +0 et Db ! N (2)

Unfortunately it is not possible to observe m, directly, but using the results of (Auguszti-
novics and KSII' 2007) on the effect of education on work experience, we can reasonably apprg-
imate it with a set of education indicators.

I shall estimate equation (1) and (2) on microdata from the quarterly waves of the Hungarian
Labour Force Survey (LFS). The LFS is a survey conducted by the Hungarian Central Statistics
Office to characterise the Hungarian labour market using concepts standardised and suggested
by the International Labour Organisation. It provides individual -level data on aound 80 tho u-

sand individuals of all ages, but focuses on those in Oactive ageO, defined as the7¥spopulation.
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Detailed demographic inform ation is available for everyone in this age group, complemented by
data on employment or unemployment, as appropriate. Although individuals can be followed
across quarters, they are retained only for 6 quarters and thus the data are not suitable to build
longer panel data set. Because therewere practically no intervention s hitting men, the estim a-
tion sample contains women only. It is also constrained to those below and above the pensiora-
ble age prevaling before the treatment, defined by the size of the window around this age. Be-
cause of the sampling scheme of the LFS, | am using quarters as units to define the window
around a particular age, using a window size of 1 to 4.

The choice of the outcome varable expresses how deep we would like to dwell into the stric-
ture of the relationship of retirement and employment. Available studies on the effect of retir e-
ment age rise in Hungary rely on rich model structure making the interaction between old -age
retirement, employment and possibly between activity and other exit routes from the economy
explicit. Although it is impractical to combine this richness with the econometric approach set
out above, introducing the related outcome variables and estimating the effect of retirement age
rise on them can shed light on the transmission process between them. The immediate effect of a
rise in retirement age affects the timing of old-age pension claims. If the correlation is strong
enough, it also affects activity, which in turn affects employment with a strength depending on
the interaction of individual characteristics and labour market conditions. Using old -age pension
claims, activity and employment rate provides us with an implicit characterisation of this tran s-
mission process. Given that there are other exit routes form the labour market such as disability
pension, a decrease in pension claims can be correlated with an increase in disability pension

claims, in particular if there is no effect on the employment outco me.

| use a probit estimator to control for observed heterogeneity remaining in the control and
the treatment groups because in some cases the mean of the outcome variable immuch smaller
than 50 per cent. Unfortunately the probit cannot properly use weigh ts and does not literally
implement a DID estimator, therefore | also use linear ordinary least squares in the sensitivity
analysis to look at the robustness of the results. Given that the mean of the binary outcome vai-
able is 46.2 for the most relevant scenario (NRA, full sample), a linear probability model is safe
to use in that case. Because the LFS is a rotating panel with overlaps between quarters, the cale
lation of standard errors takes into account the clustering of unobserved heterogeneity due to
repeated sampling of the same individuals over time.

| estimate the effect of raising the NRA and the ERA separately as they affect very different

populations, | pool the relevant data for efficiency reasons. This means that calendar times are
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forgone and only treatment status as well as before and after ages are considered. Appropriae-
ly, indicators for months and years are included to control for the effect of calendar times.

4. ESTIMATION RESULTS

| consider estimates from a number of specifications. | refer to the first set based on equation (1)
as Ohomogeneous impactO estimates. The first (1) specification contains only the variables nese
sary to define a DiD estimator. The second (2) one introduces variables with impact at the macro
level: indicators for years, quarters and counties of residence in order to control for differences
between the two periods over which the two cohorts are measured. The third (3) specification
adds individual -specific variables, education and family status. We have seen the imprtance of
the former earlier and discussed the potential role of the latter. Specification (4) is based on
specification (3), but the OlmpactO indicator is interacted with indicators of education attain-
ment, a proxy for labour market history to produce he terogeneous impact estimates. Specifi@a-
tion (5) goes back to specification (3) but is estimated on a smaller sample of those living with a
partner. In addition to this, it includes indicators on the partnerOs employment and unemplo y-
ment status, education attainment and a linear age variable. In order to keep homogeneity of
groups but gain in sample size, | settled with a window size of 4 quarters (see the sensitivity

analysis in the next section for a discussion).

Estimates of the homogeneousimpact of four pooled NRA hikes appearassmall and relativ e-
ly imprecise zeroes inTable 4. The employment advantage of the younger cohortsis significant
across all specifications, estimated to be between 2.52.9 percentage points Db note that if there
was any effect of the NRA hike unfolding earlier than the eligibility age, it might be subsumed in
these dfects. Indeed, going back to Figure 2, no difference in slopes, but a clear difference in
levels can be observed, with greater differences between older than between younger cohorts.
The age penalty in employment rates is also significantly different from zero, but its magnitude
varies across specifications between.Temporal aggregate variables do not matter much but spa-
tial ones do, introducing an employment penalty relative to the capital (neither are shown here).
While none of the family status indicators have significant coefficients, both the significance and
the magnitude of those of schooling are stable across specifications. Among those who live with a
partner, employment of the partner increases the chance of employment too. These results ind-
cate that increasing the NRA has likely to had no measurable immediate effect on employment
chances except when we separate those with higher education level. In that case, we find that the

increases have no significant effect on the employment rates on them, but have on he rest of the
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population. Looking at the evidence presented in Table 3, this is no wonder: those with good
labour market chances have already claimed pension by the time they reach the NRA or will do

SO years afte.

Table 4

Estimation results for the NRA hike episodes with employment as the outcome
(women only, probability contributions calculated from unweighted probit esti-
mates; window = 4 quarter)

1) 2 3) (4) (5)
Impact (Treated*A bove) -0.00678 0.0246 0.0206 0.0605* -0.0133
(0.0155) (0.0209) (0.0203) (0.0310) (0.0205)
Impact*education: lower secondary 0.00821
(0.0457)
Impact*education: upper secondary -0.0374
(0.0274)
Impact*education: higher -0.0908***
(0.0203)
Treated (cohort with increased NRA) 0.0311**  0.0283***  0.0289***  0.0291***  0.0266***
(0.00828) (0.00840)  (0.00813) (0.00817) (0.00944)
Above (the pre-treatment NRA) - -0.0317*** -0.0263*** -0.0263*** -0.0142*
0.0280***
(0.00761) (0.00773) (0.00753) (0.00757)  (0.00861)
Education: lower secondary 0.0654***  0.0624***  0.0301
(0.0188) (0.0192) (0.0201)
Education: upper secondary 0.117*** 0.120*** 0.0649***
(0.0129) (0.0132) (0.0161)
Education: higher 0.396*** 0.411%** 0.304***
(0.0215) (0.0221) (0.0344)
Partner works 0.170***
(0.0168)
Observations 28,861 28,861 28,861 28,861 19,700

Robust (clustered) standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

Specifications include the following variables beside those shown: (2) a full set of year, month and county
dummies (for place of residence), (3) in addition to (2): indicators of family status, (4) same as in (3) , plus
education, age, employed or unemployed status of the partner

Repeating the above estimates for activity as an outcome yields a very similar result (se€l'a-
ble 7 in the Appendix), but switching to pension claims helps opening up the reasons behind the
lack of effect for people with lower than higher education. Table 8 and Table 9 in the Appendix
show estimates with old-age and disability pensioner status on the left-hand side of the estimat-
ing equation. Contrary to the results for employment, the increase of retirement ages have a gj-
nificant negative effect on old-age pension claims at the order between-4.4 to -7 percentage
points. Those with higher education are again an exception with a 3percentage point effect. The
answer to why a significant effect on old-age pensions does not translate to activity and emplgy/-
ment improvement lies in the estimates for disability pension claims: these are about the same

size as the effects on oldage pensbn claims, but have the opposite sign. This means that while
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the increase in retirement ages did decrease oldage pension claims, they were absorbed by dia-
bility pension claims. The former negative effect on employment of the higher educated is ex-
plained by the fact that there is no such balancing effect in their case. Note that despite the sig-
nificant effects, these results concern only a small fraction of the population: according to Table
3, only about 30 per cent of a cohort has not claimed old-age pension at ages before the NRA.

Turning to the two hikes in the ERA, we see much more action and a significant effect on
employment. The structure of Table 5 is identical to the previous one showing five specifications,
four of which are estimated for all individuals in the sample and the last for only those living
with a partner. The most significant difference from the previous results is that increasing the
ERA appears to hare had a significant effect on employment rates in all but one specification.
Specification (1) already shows that younger cohorts have significantly higher employment rates
and so do the younger irrespective of which cohort they belong to. Moving from (1) to (2), aggre-
gate effects take away the confounding difference between time periods and regions. As in the
case of the NRA, differences between cohorts are a mixture of cohoreffects and potential indi-
rect effects of the retirement age hike that unfold earlier and appear as a level shift. They are
much stronger than in the case of the NRA and their magnitude is comparable to that of the im-

pact estimate itself.

Education has a profound effect on employment rates, sometimes even larger than around
the NRA, in particular for those with upper secondary or higher education b see specification (3).
Notice that despite of the sizeable effect of education, it does not affect the estimate of the impact
directly due to the good separation of control and treatment groups through the age-based elig-
bility rule. Moving to specification (4) with heterogeneous -effects, the significance of the impact
estimate is lost. Its magnitude increases significantly as we turn to those living with partners.
Similarly to results for the NRA, a working partner increases the chance of being at work signifi-
cantly and irrespectively from age. It is interesting to note that the partnerOs higher education
attainment has an independent positive effect (at about 7 percentage point) on empoyment rates
even after controlling for the actual employment of the partner. Marriage appears to command a
significant premium as opposed to cohabitation at 13 percentage points (ot included in the ta-
ble). Using activity on the left-hand side of the equation yields estimates that are not significant-
ly different from what we have obtained here, the only difference being a significant estimate for
the heterogeneous case too (sedable 10 in the Appendix). This implies that the effect on em-
ployment is not only significant, but is transmitted without resulting in a notable increase in u n-

employment.
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Estimates with old -age pension and disability pension on their left-hand side explain why we
observe positive employment effects in this case. There is a strong negative effect on claiming
old-age pension in all specifications, but none on disability pension. Estimates are between 7 and
8.8 percentage point, comparable to the employment and activity gains seen edier. There is
remarkable heterogeneity behind these average estimates: those with higher education appear to
have reduced old-age and increased disability pension claims at a veryhigh level of about 15 and

20 percentage points respectively.

Table 5

Estimation results for the two ERA episodes with employment as the outcome
(women only, probability contributions calculated from unweighted probit esti-
mates; window = 4 quarter)

1) 2 3) 4) ()
Impact (Treated*Above) 0.0481** 0.0639** 0.0690** 0.0493 0.0947***
(0.0225) (0.0263) (0.0274) (0.0350) (0.0336)
Impact*education: lower secondary 0.0611
(0.0565)
Impact*education: upper secondary 0.0442
(0.0454)
Impact*education: higher -0.0662
(0.0702)
Treated (cohort with increased ERA) 0.0443**  0.0507***  0.0592***  0.0594***  0.0660***
(0.0162) (0.0177) (0.0181) (0.0181) (0.0219)

Above (the pre-treatment ERA) -0.0997***  -0.105*** -0.110%** -0.110*** -0.132***
(0.0144) (0.0160) (0.0166) (0.0166) (0.0198)
Education: lower secondary 0.129*** 0.119*** 0.118***
(0.0249) (0.0271) (0.0307)
Education: upper secondary 0.243*** 0.236*** 0.199***
(0.0191) (0.0205) (0.0263)
Education: higher 0.455%** 0.459*** 0.391***
(0.0185) (0.0191) (0.0312)
Partner works 0.169***
(0.0222)

Observations 15,624 15,624 15,624 15,624 10,971

Robust (clustered) standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

Specifications include the following variables beside those shown: (2) a full set of year, month and county
dummies (for place of residence), (3) in addition to (2): indicators of family status, (4) same as in (3),
plus education, age, employed or unemployed status of the partner

5. SENSITIVITY ANALYSIS AND DISCUSSION

To assess the sensitivity of the above results to different assumptions, | have performed a nm-
ber of checks. The first of these is varying windows sizes used in the DiD estimation because as
already mentioned, there is no rule of thumb to guide our choice of this. | have chosen a 4
quarter window because estimates from that on showed the least change across all models and

specifications, but this choice is not the only one possible. Table 6 shows estimates ofprobability
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change-contributions of the OmpactOvariable shown earlier for the NRA hikes in all specifica-
tions for employment. Sample sizes vary from 4428 to 22.318 as we move from a window of 1 to
6 quarters. Using one or two quarters only appears to be too small of a sample size, producing
estimates that are not significantly different from zero except for specification (5) and a window
of 1 quarter. The effect of increasing the window size is exactly what we expectith a temporally
local impact: larger windows sizes yield larger and more significant point estimates. A 4 quarter
window does not only seem to be a good compromise in the stability of estimates while staying
close to the focal age, but also yields stable results in tle case of NRArelated estimates (not
shown here).

Table 6

Sensitivity of impact estimates to the size of the window around the retirement age
(ERA, employment on the left-hand side)

Window size D) (2) (3) (4) (5)
(quarter)
1 0.0048  0.0246 0.0248 0.0165 0.0512**

2 0.0042 0.0201 0.0202 0.0162 0.0409

3 0.0310 0.0488** 0.0499** 0.0335 0.0722**

4 0.0481** 0.0639** 0.0690** 0.0493 0.0947***
5 0.0554** 0.0850***  0.0935*** (0.0796** 0.1130***
6 0.0533** 0.1070***  0.110** 0.1070*** (0.1230***
Remark: see remarks for Table 5.

The estimates included in the previous section come from a probit model to accommodate
the unbalanced share of outcomes in some cases, especially in the NRA hike episode Because
probit estimates are inconsistent when weighted, these estiamates are missing the weights that
come with the LFS required to restore the desired sample structure. Except for the quarter 1 es-
timate for specification (5), both the pattern and the magnitude of the estimates are the same as
before.

All of the above use the full sample to estimate the impact of the intervention. One can argue
that a sharper local estimate obtains if we focus on the exact time when the policy change took
place. Becausesuch changes are tied to calendar years that is from quarter 4 in year t to quarter 1
in year t+1, this obtains when constraining estimation to the winter quarters only. | have repeat-
ed the estimateswith this restriction for all specifications and have found estimates similar in
magnitude and significance to those from the full sample.

I have also performed a socalled placebo check for all of the specifications showed above. If

the effect estimated is to be trusted, we have to make sure that it is not gproduct of simple coin-
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cidence. To look at this, | have defined the treatment variable to pick different cohorts than the
ones having actually received the treatment: the 1945 and 1948 cohorts became treated, the 1944
and 1947 became controls with ages 55 ad 56 remaining the former retirement ages respective-
ly. In both cases | have run the same regressions as before and obtained similar patterns in terms
of explanatory power and the significance of additional variables, but the impact variable was not
significantly different from zero in all cases.

Based on the above results, we can be fairly certain that the immediate effect of increasing
the effective retirement age by one year increases the employment rate of women at least by 5
per cent for all and by around 9.5 per cent for married women. Making looser identifying a s-
sumptions, we might want to increase these estimates to 10.711.7 and 12.3 per cent respectively.
This estimated impact is coming entirely from changes in ERA rules and is somewhat smaller
than the available estimates relating to much broader populations and concepts. The interven-
tion appears to affect old-age pension claims directly, but does not seem to have an effect on d-
ability benefit claims except for higher educated persons, which is difficult to explain. The pat-
tern is very different for the NRA, where disability seems to have an important role in diverting
the affected individuals away from the labour market and yielding ultimately to an employment

effect, which is not significantl y different from zero.

The strength of the applied method is its precision and clear focus on those immediately &-
fected by the change. The same feature is a limitation too, as concentrating only on the immed-
ately affected groups is likely to miss spillover- and life-cycle effects, captured by the model of
(Major and Varga 2013) among others. If these exist and are net positive, then thetotal effect is
underestimated here, the strategy missing important groups affected by the change for example
those not close to the cutoff age. Indeed, the estimating results being £nsitive to the choice of

the window size is an indication of room for improvement in this regard.

6. CONCLUSIONS

The recent rise in normal retirement ages in several countries has triggered a surge of interest in
the precise labour market effect of these meaures. This paper contributes to this liter ature by
estimating the employment effect of a gradual increase of the normal retirement age (NRA) and
early retirement age (ERA) for women in Hungary between 1999 and 2006. The dfect is est-
mated for both types of interventions on survey data that enables looking at different outcomes

and the effect of partnersO characteristics. The method used is difference in differences defining
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control and treatment groups based on the changes in the sharp agebased eligibility rules of old -
age pension providing a precise source ofidentification.

The applied procedure did not aim at and is also incapable of explaining the complete change
in employment rates of older people over the observed period, but the analysis highlighted the
importance to consider cohort-related confounding factors. The most important of this is school-
ing, responsible for half of the increase in employment rates. Indeed, the reform appears to be
targeted at cohorts with vastly improved labour market chances compared to previous ones due
to the introduction of m andatory schooling until age 14 and later 16 as well as the mainstreaming
of lower vocational schooling during the 1940s and 50s.

Estimates reveal an interplay of claiming old-age and disability pension as well as labour
market status and put existing estimates in perspective. A one year increase in the NRA induces
at least a 4.47 percentage point decrease in claiming oldage pension, which is however #&-
sorbed by a similar increase of disability pension claims. This translates to an ultimately zero
effect on employment and activity. Estimates relating to the ERA confirm earlier findings , that
increases in the retirement age have had a positive effect on the employment rate of women in
the age groups becoming ineligible to state pension after the reform. A one-year increase in the
retirement age estimated to yield a 57.4 per cent increase of employment rates for all and by
around 9.4 per cent for married women. Considering that the employment rate of the affected
cohorts is around 45 per cent prior and around 38 per cent after the ERA, this is a significant

impact.
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APPENDIX

Figure 8

Cohort-specific age-old-age pensioner profiles of men and women reaching the re-
tirement age between 1997 and 2007

Men
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Figure 9

Cohort-specific age-disability pensioner profiles of men and women reaching the

Share of disability pension claimants (%)

Share of disability pension claimants (%)

retirement age between 1997 and 2007
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Table 7

Estimation results for the NRA hike episodes with activity as the outcome
(women only, probability contributions calculated from unweighted probit estimates;
window = 4 quarter)

1) (2) 3) 4 (5)
Impact (Treated*Above) -0.00423 0.0249 0.0209 0.0612*  -0.00451
(0.0158) (0.0210) (0.0204) (0.0306) (0.0215)
Impact*education: lower secondary 0.00302
(0.0452)
Impact*education: upper secondary -0.0376
(0.0277)
Impact*education: higher -0.0917***
(0.0210)
Treated (cohort with increased NRA) 0.0333***  0.0310***  0.0318***  0.0319*** 0.0304**=*
(0.00835)  (0.00850)  (0.00825)  (0.00828)  (0.00959)
Above (the pre-treatment NRA) -0.0277**  -0.0311** -0.0258*** -0.0258***  -0.0146*
(0.00768) (0.00782) (0.00765)  (0.00768)  (0.00874)
Education: lower secondary 0.0613**  0.0590***  0.0260
(0.0188) (0.0192) (0.0201)
Education: upper secondary 0.116%*= 0.1219%*= 0.0643***
(0.0129) (0.0132) (0.0161)
Education: higher 0.397*** 0.412%** 0.310***
(0.0215) (0.0221) (0.0345)
Partner works 0.172%*
(0.0169)
Observations 28,861 28,861 28,861 28,861 19,700

Robust (clustered) standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Specifications include the following variables beside those shown: (2) a ful set of year, month and county
dummies (for place of residence), (3) in addition to (2): indicators of family status, (4) same as in (3) , plus
education, age, employed or unemployed status of the partner

Table 8

Estimation results for the NRA hike episodes with claiming old-age pension as the outcome (women
only, probability contributions calculated from unweighted probit estimates; window = 4 quarter)

€] 2 (3) O] (5)
Impact (Treated*Above) -0.0222 -0.0442** *  -0.0436***  -0.0694***  -0.0591***
(0.0143) (0.0153) (0.0154) (0.0183) (0.0190)
Impact*education: lower secondary 0.0330
(0.0343)
Impact*education: upper secondary 0.0349
(0.0250)
Impact*education: higher 0.104**=
(0.0294)
Treated (cohort with increased NRA) -0.0353***  -0.0401***  -0.0457*** -0.0454*** -0.0328**
(0.0113) (0.0115) (0.0116) (0.0116) (0.0141)
Above (the pre-treatment NRA) 0.0486*** 0.0483*** 0.0506***  0.0506*** 0.0521***
(0.00918) (0.00948)  (0.00954)  (0.00954)  (0.0116)
Education: lower secondary 0.112%*= 0.108**=* 0.122%*=
(0.0206) (0.0211) (0.0244)
Education: upper secondary 0.146%*= 0.142%*= 0.166***
(0.0148) (0.0152) (0.0200)
Education: higher 0.0309 0.0151 0.0459
(0.0222) (0.0230) (0.0336)
Partner works -0.0759%**
(0.0214)
Observations 23,324 23,324 23,324 23,324 15,884

Robust (clustered) standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

Specifications include the following varia bles beside those shown: (2) a full set of year, month and county
dummies (for place of residence), (3) in addition to (2): indicators of family status, (4) same as in (3) , plus
education, age, employed or unemployed status of the partner
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Table 9

Estimation results for the NRA hike episodes with claiming disability pension as the outcome (women
only, probability contributions calculated from unweighted probit estimates; window = 4 quarter)

1) (2) 3) 4 (5)
Impact (Treated*Abov e) 0.0347* 0.0407* 0.0406* 0.0594* 0.0760**
(0.0189) (0.0233) (0.0231) (0.0305) (0.0302)
Impact*education: lower secondary -0.0528
(0.0426)
Impact*education: upper secondary -0.00991
(0.0357)
Impact*education: higher -0.0785
(0.0496)
Treated (cohort with increased NRA) 0.0241**  0.0181** 0.0207** 0.0207** 0.0109
(0.00892)  (0.00915)  (0.00910) (0.00910)  (0.0110)
Above (the pre-treatment NRA) -0.0257***  -0.0302***  -0.0332***  -0.0331*** -0.0352***
(0.00840)  (0.00840)  (0.00834)  (0.00833)  (0.0100)
Education: lower secondary -0.0676***  -0.0634***  -0.0619***
(0.0147) (0.0155) (0.0178)
Education: upper secondary -0.106*** -0.106%** -0.101%*=
(0.0105) (0.0109) (0.0143)
Education: higher -0.163*** -0.159*** -0.136***
(0.0105) (0.0111) (0.0172)
Partner works -0.0450%***
(0.0152)
Observations 28,861 28,861 28,861 28,861 19,700

Robust (clustered) standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Specifications include the following variables beside those shown: (2) a full set of year, month and county
dummies (for place of residence), (3) in addition to (2): indicators of family status, (4) same as in (3) , plus

education, age, employed or unemployed status of he partner

Estimation results for the ERA hike episodes with activity as the outcome

Table 10

(women only, probability contributions calculated from unweighted probit estimates; window = 4

quarter)
1) (2 3) 4 (5)
Impact ( Treated*Above) 0.0575* 0.0698*** 0.0752%* 0.0605* 0.0952***
(0.0225) (0.0262) (0.0273) (0.0347) (0.0333)
Impact*education: lower secondary 0.0557
(0.0562)
Impact*education: upper secondary 0.0346
(0.0455)
Impact*education: higher -0.0759
(0.0710)
Treated (cohort with increased ERA) 0.0425**  0.0546%** 0.0638*** 0.0641***  0.0743***
(0.0163) (0.0177) (0.0182) (0.0182) (0.0218)
Above (the pre-treatment ERA) -0.105*** -0.105*** -0.110%** -0.110* -0.126***
(0.0144) (0.0161) (0.0166) (0.0166) (0.0199)
Education: lower secondary 0.127%*= 0.107**= 0.101**=
(0.0248) (0.0270) (0.0306)
Education: upper secondary 0.244**= 0.239**=* 0.191**=
(0.0188) (0.0202) (0.0261)
Education: higher 0.4471%** 0.447*** 0.374***
(0.0184) (0.0189) (0.0315)
Partner works 0.168***
(0.0221)
Observations 15,624 15,624 15,624 15,624 10,971

Robust (clustered) standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Specifications include the following variables beside those shown: (2) a full set of year, month and county

dummies (for place of residence), (3) in addition to (2): indicators of family status, (4) same as in (3) , plus

education, age, employed or unemployed status of the parner
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Table 11

Estimation results for the ERA hike episodes with claiming old-age pension as the outcome (women
only, probability contributions calculated from unweighted probit estimates; window = 4 quarter)

@) &) ®) O] ©)

Impact (Treated*Above) -0.0669***  -0.0770***  -0.0782*** -0.0524***  -0.0879***
(0.0122) (0.0129) (0.0127) (0.0187) (0.0138)
Impact*education: lower secondary -0.0113
(0.0357)
Impact*education: upper secondary -0.0654***
(0.0199)
Im pact*education: higher -0.0902***
(0.0218)
Treated (cohort with increased ERA) -0.0663***  -0.0781** -0.0784*** -0.0780***  -0.0759***
(0.0119) (0.0126) (0.0126) (0.0125) (0.0147)
Above (the pre-treatment ERA) 0.119%** 0.103*** 0.103*** 0.103*** 0.105***
(0.00994)  (0.0108) (0.0107) (0.0107) (0.0128)
Education: lower secondary 0.0213 0.0222 0.0214
(0.0174) (0.0183) (0.0204)
Education: upper secondary 0.0290** 0.0404***  0.0316*
(0.0135) (0.0146) (0.0184)
Education: higher -0.0220 -0.0109 -0.00831
(0.0160) (0.0176) (0.0251)
Partner works -0.0417%**
(0.0137)
Observations 15,624 15,624 15,624 15,624 10,971

Robust (clustered) standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Specifications include the following variables beside those shown: (2) a full set of year, month and county
dummies (for place of residence), (3) in addition to (2): indicators of family status, (4) same as in (3) , plus

education, age, employed or unemployed status of the partner

Table 12

Estimation results for the ERA hike episodes with claiming disability pension as the outcome (women
only, probability contributions calculated from unweighted probit estimates; window = 4 quarter)

@) 2 ©) (4) Q)

Impact (Treated*Above) 0.0322 0.00133 0.00518 -0.0106 0.0134
(0.0213) (0.0242) (0.0248) (0.0299)  (0.0304)
Impact*education: lower secondary -0.0119
(0.0496)
Impact*education: upper secondary 0.0193
(0.0417)
Impact*education: higher 0.201**=
(0.0760)
Treated (cohort with increased ERA) 0.00463 0.00101 -0.00304 -0.00341 -0.0154
(0.0152) (0.0163) (0.0162) (0.0163)  (0.0193)
Above (the pre-treatment ERA) -0.00369 0.00103 -0.00213 -0.00214 0.0168
(0.0135) (0.0148) (0.0148) (0.0149) (0.0174)
Education: lower secondary -0.0598***  -0.0571** -0.0452*
(0.0209) (0.0225)  (0.0253)
Education: upper secondary -0.150%** -0.152%**  -.(Q,112%*=
(0.0162) (0.0174)  (0.0228)
Education: higher -0.275%** -0.288***  -0.219***
(0.0147) (0.0142)  (0.0253)
Partner works -0.0853***
(0.0202)
Observations 15,624 15,624 15,624 15,624 10,971

Robust (clustered) standard errors in parentheses; *** p<0.01, ** p<0.05, * p< 0.1

Specifications include the following variables beside those shown: (2) a full set of year, month and county
dummies (for place of residence), (3) in addition to (2): indicators of family status, (4) same as in (3) , plus
education, age, employed or unenployed status of the partner
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