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Abstract

This paper estimates the effect of experiencing the onset of an adverse health condition
on the retirement decision of European workers. Conditional on institutional characteris-
tics (country and individual dependent) and a selection of socioeconomic and demographic
characteristics of the individual, we are able to net out the effect of health conditions that
occur before the decision to retire, if retired. This paper compares the effect of adverse
health conditions on the decision to retire from individuals aged 50 and over from 11 Euro-
pean countries using the 2004 SHARE survey. The results suggest that suffering an adverse
health condition can significantly increase the age of retirement although this may not nec-
essarily imply an increase in total contributory pensions: some specific countries (Greece
and Switzerland in particular) may deviate from the overall result. The results are carefully
estimated controlling for potential sources of endogeneity and selection bias.
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1 Introduction

Workers can choose to retire early, to retire at the official age of retirement or to keep on working
after the official age of retirement. The decision to leave the labour market and the age at which
this happens, depends on both country dependent institutional aspects and the characteristics
of individuals. Institutional aspects are equally applicable to individuals legally working in the
same country but may imply different conditions to different individuals because aspects such as
gender, length of participation in the labour market or even as result of belonging to a different
age cohort. Likewise, specific characteristics such as wealth and household composition may be
determinant aspects on the retirement decisions of individuals. One such characteristic that is
often thought as an important determinant on the decision to retire is health. Becoming the
recipient of some adverse health condition may reduce or altogether eliminate the capacity to
remain as participant in the labour market. Thus, early retirement may result from some ad-
verse health condition with the possible consequent loss in accumulated wealth after retirement,
including the loss of accumulated pension rights. It may also be the case that the onset of some
health condition implies increasing the length of time (delaying retirement) to cover the possible
medical expenses associated with such health condition. In the event that individuals do not
suffer some adverse health shock, early retirement may be the decision of individuals who prefer
to leave the labour market to enjoy longer periods of retirement time. In this latter case retiring
is a simple decision to purchase leisure at the expense of lower pension rights. The key issue in
this paper is trying to understand the effect of adverse health events on the retirement decision
of workers in European countries once we isolate all other possible causal paths that may may
also determine retirement at an age distinct from the corresponding official age. We use the
2004 SHARE survey (Survey of Health, Ageing and Retirement in Europe) to elicit the effect of
health on retirement. The survey is particularly appropriate for this purpose since it contains
individuals at the later stages in the labour market and, at the same time, is highly information
on the onset of key health conditions (either chronic illness, an acute condition or some mental
disorders). At present, the SHARE survey is only available as a cross section (only wave 1 from
2004 is so far available). However, we are able to estimate the dynamic effects of health on
retirement decisions because of the self-reported restrospective information in the survey. The
results suggest that for countries such as Belgium, France, Greece and the Netherlands, and

for sub-populations that are still of working age, the effect of an adverse health condition is to



reduce the probability of early retirement relative to those who belong to the same country but
do not suffer any health condition. Once we focus the analysis to those who are already retired
we estimate that the onset of an adverse health condition significantly decrease the probability
of retiring earlier and furthermore it also increases the age at which individuals decide to retire.
At the same time we find that this delayed exit from the labour market is not accompanied by
a significant increase in total receipts from occupational pensions.

The paper is organized as follows. Section 2 reviews the literature background on retirement
decisions in the labour market with an specific emphasis on exiting work that looks at the link
between retirement and health. Section 3 explains the data and the treatment of the data
such that our estimates are clean from possible reverse causality, other endogeneity problems
and selection bias. Section 4 shows the results based on duration analysis on the variable age
of retirement where the full population is taken into account. Section 5 shows the results of
estimating the (treatment) effect of health on a selection of outcomes that reflect individual’s

decision to retire. Section 6 concludes. A set of appendix complement the results.

2 Health and Retirement decisions

It is widely beleived that the health status of labour market participants has a key role when
individual workers make retirement decisions. According to the classic predicions from Gross-
man, health stocks determine healthy time spent on productive activitives with health stocks
deteriorating over time so that in some way Grossman predicts that leisure becomes more val-
ued as workers reach the later stages in the labour market. From here, comment on all written

literature up to date.

3 The 2004 SHARE survey

The empirical estimates in this paper are based on the 2004 wave of the Survey of Health, Ageing
and Retirement in Europe (SHARE 2004, second release). This survey collects and disseminates
micro-economic data from 12 distinct countries (11 European economies and Israel) using a
computerized assisted personal interviewing system (CAPI). The data provides social, economic
and demographic information as well as extensive information on health and labour market
indicators from individuals representative of the population aged 50 and over in each of the

surveyed countries. The first wave was collected information with reference to the year 2004,



thus eligible respondents are defined as those born before or during 1954. The original sample
consists of 31,115 respondents but this drops to 27,353 once the sample is weighted such that all
estimates can be used to make inference from the sample to the finite population.! The weighted
sample represents 11 countries: Austria, Belgium, Denmark, France, Germany, Greece, Italy,
The Netherlands, Spain, Sweden and Switzerland.

The core questions in the survey are identical in all countries and for either males or females.
In particular, answers by eligible respondents help to classify the contemporaneous labour market
status of individuals into one of five possible categories: retired, working (employee or self-
employed), unemployed, permanently sick or disabled and houseworker (wife or husband). The
main concerned in this paper is to understand the causal effect of health on retirement decisions
conditional on observed characteristics. This means that our initial sample selection criteria
consist on selecting individuals who signal present or past active labour market participation.
To this aim, we first eliminate 3,557 individuals whose information set suggests non-participation
in paid competitive labour market activities throughtout their working-age period: most of these
are females who claim housework as main occupation.? Secondly, we drop 539 retirees who claim
to be non-citizens of the country where the survey takes place: we need to drop these individuals
because later it becomes crutial to condition on institutional charaterisctics that could affect
the retirement decisions of individuals. Since the survey does not directly ask individuals about
their nationality we need to elimnate those who may have retired under institutional conditions
different than those associated with the country where the survey takes place. Thirdly, we
drop 589 German citizens who were inhabitants of the former DRG in or before November 1989
because the retirement conditions of these individuals could be the result of specific re-unification
laws not represented by past or present retirement institutional conditions in Germany. Finally,
we drop 244 individuals who claim to have become permanently disabled as direct result of work

injury in their last place of work: later in the paper it becomes crucial to understand the effect

'In contrast to the first release for the first wave (2004), the second release of the 2004 SHARE data further
includes Israel. However, at the present time the data from Israel remains preliminary with all 2,595 units from
such country assigned a zero weight. Furthermore, a zero weight is also assigned to answers from 1,167 non-
eligible spouses (i.e., younger than 50 in 2004) who were also surveyed alongside their eligible partners. See

www.share-project.org for mode details on the designed and possible selection of the different sample weights.
2The cleaning process eliminates individuals who explicitly claim to have never worked for pay (2,677) most

of which are females houseworkers. But we also eliminate 880 female houseworkers with ambiguous answers to
questions referring to labour market status (e.g., no answer when asked about having worked for pay, respond

‘don’t know’ to ‘year of retirement’ or declare zero contributory pensions)



of health events (first) on the decision to retire (later); individuals who retire with permanent
disabled as direct result of work injury describe a situation where the health condition and
the retirement decision occurs simultaneously and not sequentially. In total there are 4,929
individuals dropped from the initial 27,353 weighted sample leading to an initial selected sample
of 22,424

It is important to select out a benchmark age for retirement; early retirees (e.g., at an age
below 40) face different retirement decisions than individuals who may have contributed for
longer periods as active labour participants. Using the 2004 SHARE data Meijer, Kapteyn
and Andreyeva (2007) study the effect of hand grip measures on the retirement deicision of
individuals that retired at age 50 or later. In contrast we decide a benchmark retirement age
of 40 (and over), the reason being that a contribution of 20 years or more to the labour market
is often enough time to affect the individual’s future pension’s rights (e.g., countries such as
Italy or Austria demand a minimum of 20 contributory years in order to access the contributory
old age pension). Since labour market participation often starts at the age of 16 (possibly
earlier for individuals born in 1954 or before) considering those who may decide to retire at ages
40 and later suggest a sample of (past or present) labour market participants with relatively
homogeneous retirement decisions, at least as far as considering institutional characteristics (e.g.,
the consideration of penalties associated with early retirment). There are 1,932 individuals in
the 22,424 set who claim to have retired at the age of 39 or younger: 88.1% of these are females
that claim some form of participation but who retired in their midd 20s, possibly as consequence
of marriage and family. We eliminate these 1,932 individuals from our sample. Finally, given
that our central interest is the causal effect of health on retirement decisions we need to eliminate
anyone who may have suffered the consequences of some adverse health condition before entering
the labour market. Later (see Section 3.2) we define distinct adverse health conditions and their
timing; at this point we make the observation that 760 out of the 20,492 remaining individuals
declare the onset of some adverse health condition (chronic, acute or mental disorder) while (or

before) completing their start up education.® The health condition of these 760 individuals could

3The survey provides full information with regards to number of years in education. We use this information
to determine an age against which to compare the age of the first significant health event (if one ever happened).
Individuals claiming zero years of education are eliminated from the sample if the health event occured at ages
16 or below. All other individuals claim a number of years in education equal to 7 or greater (up to a maximum
of 22). Assuming that education starts at ages 6 or above, the individuals are eliminated from the sample if

the health shock occurred during education or within a margin of plus 4 years after having finished their formal



have determined their full labour market history (including education, working position and
other important covariates) and this is why we need to eliminate them thus avoiding potential
endogeneity effects in our final estimates. Altogether this leads to a final sample selection
size of 19,732 from the initial 27,353. The selected units represent a sample of heterogeneous
individuals in socio-economic and health characteristics, that have been or still are labour market
participants and with homogeneous potential retirement outcomes.

Table 1 shows the distribution of the selected sample according to declared labour market
status and compares the population proportions of the 19,732 against the original (27,353)
population proportion. The same table shows the distribution by country and gender of the
selected sample and again it compares these against the distribution of the 27,353 original

sample among the 11 selected countries.

Tablel1: Sampleldistribution byllabourimarketistatus,igenderiand lcountryl(ISHARE 2004 surveylon 11iselectedicountries)

SelectediSample Males Females OriginaliSample
(n=19,868) (n=11,172) (n=8,696) (n=27,353)
LabouriMarket/Status (1)

Retired 11,5171(0.59) 6,6350(0.59) 4,8820(0.60) 13,5081(0.50)

Employed 6,8731(0.33) 3,8821(0.34) 2,9911(0.32) 7,5321(0.26)

Unemployed 6841(0.03) 338(0.03) 3460(0.04) 8490(0.03)

Permanently(Sick/Disabled 3621(0.02) 1981(0.02) 1641(0.01) 885((0.03)
Houselworker 3081(0.01) 120(0.001) 1961(0.02) 4,2941(0.16)

Unclassified @ 2241(0.02) 1070(0.01) 1170(0.02) 2850(0.01)

TOTALI(Samplelunits) 19,868 11,1720(0.57) 8,6960(0.43) 27,353
TOTALL(Population) 74,309,076 42,432,127 31,876,949 108,010,728
SelectediSample Males Females OriginaliSample
(n=19,868) (n=11,172) (n=8,696) (n=27,353)
CountrylofiSurvey

Austria 1,4700(0.03) 725((0.02) 7450(0.03) 1,8491(0.02)

Belgium 2,5570(0.03) 1,5030(0.03) 1,0540(0.03) 3,6190(0.03)

Denmark 1,4191(0.02) 6780(0.02) 7411(0.03) 1,6140(0.02)

France 2,3040(0.20) 1,2060(0.19) 1,0981(0.22) 3,0360(0.18)

Germany 1,7750(0.25) 98810(0.24) 7870(0.27) 2,9300(0.28)

Greece 1,9021(0.04) 1,1970(0.04) 7050(0.03) 2,6591(0.03)

Italy 1,7481(0.21) 1,0810(0.22) 6670(0.19) 2,5070(0.20)

Netherlands 1,9550(0.05) 1,2060(0.05) 7491(0.04) 2,8590(0.05)

Spain 1,3510(0.12) 9030(0.14) 4481(0.08) 2,3410(0.13)

Sweden 2,6731(0.04) 1,3000(0.04) 1,3730(0.05) 2,994((0.03)

Switzerland 7141(0.02) 3850(0.02) 3291(0.03) 9450(0.02)

TOTAL 19,868 11,172 8,696 27,353

Note: Bracketedivaluesiarelpopulationiprobabilitiesibasedionithelweightedisamplelusinglindividualicalibratedisamplelweights.' The 19,8680selected units
represent 74,309,076 lindividualslinitheloveralllpopulationlofithelselectedicountries:itheloriginali27,353represent]108,010,728lindividuals. (1)Theuoriginal
variablelthatiexplains the labourimarketistatus oflindividuals inithelsurveyicanibelfoundlinithelemploymentimodulel(ep005_). @ Unclassifiedicoversithose
who answer tolthelvariablelep005_with ‘Don’tiknow’,'Refuseltoldeclare’,'Otheristatusinotlinithellist ,loridolnotlanswerlatialli{missinglvalues).

education.



Table 1 shows that eliminating non-participants (mostly houseworkers) from the original
sample inflates the population proportion of ‘retired’ and ‘working’ in the selected sample. The
remaining houseworkers (308) provide sufficient information to identify them as past active
labour market participants that have subjectively classified themselves as houseworkers in 2004.
The weighted distribution by country using the original sample reflects the contribution of units

according to actual country population size.*

Relative to the original sample, there are two
countries where the population proportion drops; Germany and Spain. Germany’s proportional
drop results from the elimination of former DRG inhabitants whereas Spain’s drop may be ex-
plained because we have eliminated most houseworkers from the sample thus reflecting the the
low labour market participation of Spanish females born before the 1950s. The proportional
drop from Germany and Spain relative to the original sample slightly inflates the sample repre-
sentativeness of both France and Italy. Despite this the population representativeness for any
given country in the selected sample remains very close to that of the original sample, i.e., our
sample selection criteria does not distort the country’s representativeness intended by the survey.

The selected sample of 19,868 become the basis for us to analyse individual’s retirement
decisions allowing for the potential effect that the onset of some adverse health condition may
have on individual’s productivitive capacity. The following sub-sections explain in detail how
the 2004 SHAREdata can be used to elicit information on different retirement outcomes, health
indicators and information on important social and economic indicators that may also be causal
with regards to individual’s retirement decisions. Institutional indicators are drawn from sources
outside the 2004 SHARE data.® To as far as possible, all variables (outcomes and covariates)
are carefully constructed to control for all possible endogeneity effects and selection bias that

are likely to be a cause of concern in the presence of cross-sectional data.

3.1 Retirement Indicators: The outcome

The 2004 SHARE asks surveyed individuals to classify themselves as either retired, working,
unemployed, permanently seek/disabled or as houseworkers: self-reported houseworkers in the

19,868 sample are in fact retirees with a history of past labour market participation. With

4For example, Belgium contributes with 3,619 units to the original sample. With a population of approximately
10 million in 2004 the 3,619 units represent only 3% of the overall 108,010,728 represented by the 27,353 units in
the survey. Alternatively, Spain contributes with 2,341 units that account for 13% of the population represented

by the 27,353; the 13% reflect Spain’s population size in 2004 ( approximately 40 million).
®See Section 3.4 and Appendix A for further details.



this, we consider the sub-categories retired (11,517), permanently seek or disabled (362) and
contemporaneous houseworkers (208) to be ‘permanently retired’. The alternative classification
is that of ‘working’ at the time of the survey with a total of 6,874 individuals classified as such.
However, 218 of these are part-time workers with ages equal or greater than the ‘official early
retirement age’ living in countries where it is possible to combine ‘early retirement’ with part time
work (see Section 3.3). These 218 individuals are effectively ‘retired’ and we reclassify them as
such. Moreover,we eliminate individuals who classify themselves as ‘working’ but claim disability
or unemployment insurance or claim ‘unemployment’ as main status; all these individuals (a
total of 853) have ambiguous labour market classification (retired or working) because to be on
disability and/or unemployment insurance at ages 50 and above often signals indirect routes of
early retirement in European economies (e.g., see Linderboom and Kerkhofs, 2007).% Finally,
223 individuals do not respond to the question on labour market status. Using complementary
information (e.g., declared retirement year, pension data or income data) we reclassify 62 of
these 223 missing units as retired or working; the remainig 161 remain with unknown labour
market classification. In total, the 19,868 are such that 12,342 are classified as (permanently)
retired, 6,498 are classified as working in 2004 and 1,028 remain unclassified.

The outcome of interest in this paper is ‘early retirement’, and event that occurs if an in-
dividual leaves paid employment before the official age of retirement, i.e., the minimum legal
age at which an individual is allowed to draw from the basic statutory old-age pension without
any penalties. Two variables are needed to build the ‘early retirement’ indicator; (i) the age at
which the individual retired (if classified as retired) and (7i) the individual statutory minimum
official age of retirement. The latter varies by country of residency but it may also depend on
gender (Austria, Belgium, Greece, Italy and Switzerland), particular disabilities (e.g, Italy), it
can change within country according to year of birth and it may also depend on having lived
in the country for a minimum number of years as an official resident (Denmark and Sweden).
The 2004 SHARE data provides information on individual’s age, gender, long-term citizenship
and residency:’ these variables together with external sources of information on the conditions

for legal retirement for each of the 11 countries helps us to assign an ‘official retirement age’ to

6We define a status of retirement as an absorbing state. Umbigous labour market classification could in
principle violate this assumption. For example, a 57 year old individual self-classified as working but with an

income source based on unemployment or disability isurance does not guarantee to be in an absorbing state.
Tt also provides information on specific disabilities sometimes required to assign specific legal retirement age

(e.g., blindness in Italy). See Section 3.3 for more details.



each of the 19,868 individuals.® In our sample this age ranges from as low as 55 (blind female
Italian resident) to as high as 67 (Danish resident). At the same time, a question in the 2004
SHARE data elicits the ‘year when last worked’ from all those classified as retired, permanently
seek or disabled and houseworkers. Only 11,691 individuals from the 12,342 classified as perma-
nently retired respond with a specific retirement year; the remaining 651 do not provide direct
information on ‘year of retirement’. However, using ‘number of years worked in the last place of
work’ and ‘number of years in education’ we reduce the non-respondents from 651 to 89 units.’
This amounts to a (weighted) nonresponse probability of 0.01 among the retired sample: we
consider this probability to be sufficiently low so that we ignore the 89 units from our analysis.
For all other individuals we define a binary outcome ‘REBORA’ to be 1 if the individual is
observed as an early retiree (i.e., if the age at which the individual retired is below his or her
official retirement age by at least one year), and zero otherwise (i.e., if the individual retired at
the corresponding retirement age or if the individual is still working at the time of the survey
and, therefore, by definition is not — at least in 2004 — an early retiree).

In addition to the indicator ‘REBORA’ we define the complementary retirement indicator
‘REBERA’ with reference to the ‘official early retirement age’. That is, most of the the 11
countries represented in the sample distinguish between ‘an official age of retirement’ and ‘an
official early age of retirement’, i.e., an age when individuals can start to draw from the statutory
old-age pension despite not having reached the minimum official age of retirement and at the
expense of some pre-determined economic penalty. For example, the minimum official retirement
age for Austrian males is 65. However, they can retire officially between the ages of 61 and
64 at the expense of loosing 4.2% from their old age pensions for each year of anticipated
retirement.'” The ‘official early retirement age’ is country specific and gender dependent but for

most countries (Austria, Belgium, Denmark, France, Germany, Greece, Italy, the Netherlands

#Section 3.3 privides specific details on the legal requirement for any of the 11 countries, including legal changes
to retirement laws since the 1950s. This takes into account that the oldest member in our sample was born in

1900.
9The 218 reclassified from ‘working’ to ‘early retired’ are assigned the official ‘early retirement age’ (see Section

3.3). A further 344 individuals claim to have worked in the last place of work for a period that, joint with the
number of years in formal education (allowing an starting age of 6) is either equal to or greater than their
corresponding minimum official retirement age. These individuals are imputed an age of retirement equal to the

age of retirement corresponding to the last year in their last place of work. This leaves 89 unresolved cases.
0Below the age of 61 an Austrian male can choose to retire but cannot (on average) draw from the old age

pension until reaching the age of 61. At that point he pension will be adjusted according to contributory years.



and Spain) it also depends on the number of contributory years. Following the previous example,
an Austrian male can retire earlier than at 65 but only if the individual has contributed with
40 years or more towards his pension. Another example is France: this country does not have
‘official early retirement age’ but French individuals that have contributed 40 years or more can
retire thereafter even if they are not yet 60, the latter being the minimum official retirement
age in France. Following this rubric the binary indicator ‘REBERA’ equals 1 if an individual
retires before reaching the ‘official early retirement age’ and zero otherwise. In the case of Spain
(if started working after 1967), Sweden and Switzerland the official age of early retirement
depends only on the age and gender of the individual. For all other countries (and for Spaniards
who started working before 1968) we need to know each individual’s total number of years
contributing towards their pensions in order to define the outcome ‘REBFERA’. Unfortunately,
the 2004 SHARE data does not ask individuals to declare number of years in the labour market
or year of entry into the labour market. One variable that provides some information with
regards to contributory years is ‘number of years worked in the last job’. We use such variable
to approximate ‘REBERA’ for the 7 pertinent countries allowing a 10 year margin with regards
to the ‘number of years worked in the last job’. For example, a French male who retired at 57
and claims to have worked 30 years o more in his last work place is classified as ‘early retired’
(REBORA=1) because he does so before the age of 60. However, if we assume 10 years of work
experience previous to the 30 years in his last work place this individual has retired with 40
contributory years, i.e., with the full benefits implied by the ‘early retirement laws’ in France; in
this case REBERA=0. Alternatively, a French male that retires at 57 and signals 30 contributory
years (allowing for the 10 year margin to the number of years worked in the last place) does
so without the full benefits implied by the French ‘early retirement laws’ and, therefore, the
individual is assigned a value of REBERA=1: whereas REBORA indicates ‘retirement before
official retirement age’ REBERA signals ‘retirement before official early retirement age’. The
two indicators differ in that each one indicates difference in monetary compensation as result of
different retirement decisions, that is, those with REBORA=1 are penalized with a reduced old
age pension whereas those such that REBERA=1 retire under conditions such that they have
to wait for some time (e.g., until reaching the age of 61 in Austria) before they may be able to

access their old age pensions.!!

' Austria, Belgium, Denmark, Germany, Greece, Italy and for Spaniard that have entered the labour market

in or before 1967 have an ‘official early retirement age’. If individuals have contributed with sufficient number of

10



The binary indicators REBORA and REBERA are central to our empirical analysis but
we consider two further related outcomes both of which are continuous in nature; ‘retirement
age’ (REAGE) and ‘total annual received contributory pensions’ (TOTPEN) where the word
‘total’” refers to the addition of old age pensions (or old age early retirement pension when it
applies), disability and injuries related pensions, private occupational pensions (including early
retirement private occupational pensions) as well as any other old age related pensions (e.g., war
pensions). Comparison of total pensions received among individuals with different retirement
histories shows the monetary effect of retiring at an age distinct from the individual specific
official retirement age whereas ‘retirement age’ is well defined for anyone that is retired (i.e.,
early retired or otherwise).

The four retirement outcomes of interest apply differently to different sub-groups in the repre-
sented population. For example, we can contrast the outcomes REBORA and REBERA among
those who are still sufficiently young to be classified as of ‘working age’ whereas the outcome
TOTPEN is only relevant for those classified a s ‘retired’ and not for those actively working
at the time of the survey. Furthermore, relative to individuals that have already reached their
retirement year, those who are still of working age in 2004 are homogeneous with respect to age
(fewer cohorts represented in such sub-group), more homogeneous with respect to how macro-
economic cycles and shocks may have affected their labour market histories, more homogeneous
(within countries) with regards to changing social secutiry laws - including laws regarding retire-
ment - and even more homogeneous with respect to cultural changes affecting participation in
the labour market (e.g., female participation). But the sub-group who are still of working age in
2004 includes both individuals who are still working and early retired individuals.'? In fact, the
‘early retired’ individuals in the working age sample are included in the ‘retired’ sample, where
the latter includes working age individuals who retired at least one year earlier than their official

age of retirement, individuals who have already reached and/or passed their retirement age and

years towards their pensions and retire between the defined ‘official early retirement ages’ ( e.g., between 61 and
64 in Austria) they are defined as REBERA=0 since they do not retire earlier than the officially designed early
retirement years. However, REBERA=1 if the individual has not contributed sufficiently and retires before the
official age of retirement (e.g., before 65 in Austria) because such individual does not benefit from ‘official early
retirement laws’. Likewise, REBERA=1 when retirement is one of more years before the ‘official early retirement
age’.

Individual due to retire officially in 2004 and self-classify themselves as working in 2004 are classfied as

working. Individuals who are due to retire officially in 2004 and self-classified themselves as retired, are treated

as 'non-early retired’. Early retired must have done so one year or more before their official retirement age.
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retired at least one year earlier than their officially age of retirement and retired individuals that
did so at their assigned expected age of retirement. Throughout our analysis we will distinguish
between the ‘workning-age’ sample ( WS-sample) and the ‘retired’ sample (RS-sample). Table 2
summarizes the four retirement outcomes of interest for the 19,868 selected sample according to
sub-groups (WS and RS) and country of origin. The number of units in the WS-sample is 9,762
whereas the number of units in the RS-sample is 12,253: the overlap between the two samples
(i.e, of working age but already retired in 2004) equals 3,390, althouhg only 587 of these have
correctly retired in 2004 according to their official retirement age; the other 2,812 are classified
as ‘early retired’ (i.e., retired in 2003 or before). The numbers 9,762 and 12,253 exclude units
that are unclassified,i.e., units with unclassified labour market status in 2004 (1,028), retired
individuals with unknown retirement age (89) and 126 individuals who are still working in 2004
despite having passed their minimum age of retirement: these latter group are not relevant to
our analysis since they not retired but neither are they of working age. Estimates in Table 2
show that the retired sub-group spent less time in educaiton than the working age sub-group;
the result remains when comparing sub-groups within country. The difference in education is
likely to reflect cohort differences, i.e., the sample of retired includes a larger number of in-
dividuals from older cohorts who would not have benefited from the gradual establisment of
universal education during the first two quorters of the 20th century, specially in the case of
Mediterranean countries (Greece, Italy and Spain). However, difference in education between
the 2,812 working age individuals that have retired early and the 6,372 working age individuals
that remain active (on average, 10.5 and 12 years of education, respectively) reveals a difference
(1.5 years) that is statistically significant (t-value = -4.1) thus suggesting that early retirement
is associated with lower levels of start up human capital. Table 2 also shows a distinction in
gender: the data cleaning process has deleted the non-participants so that in countries where
female labour market participation has been traditionally lower (i.e., Spain) the percentage of
males is statistically higher. Finally, Table 2 shows that average total annual pensions are about
€2,000 lower when the average is estimated with a larger percentage of ‘early retired’ (i.e., when
based on the retired among the working age sub-group). Finally and as expected, the percentage
who retire early,i.e., REBORA, is higher than the percentage who retire earlier than at their

official early retirement age, i.e., REBERA (see Section 3.3 and Appendix A for more details).
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Tablel2:1Selectedistatisticsibyisamplelandisublgroupldefinitioni(11iselectedicountries)

Size Average  Probability — Average  Avglyears  Probability — Probability — Avg.lagelof Average
age male yearslin worked REBORA REBERA retired () pensionslif
educatio last retired
n place(?
CompletelSample 19,868((1.00) 65 0.57 10.0 26.0 043 0.34 58.8 €16,859
WorkinglAge KNS 9,7620(0.50 57 0.62 11.5 23.2 0.28 0.25 554 €14,654
etired(RS 12,2531(0.67) 71 0.57 9.1 281 0.69 0.52 58.8 €16,859
Overlapl(WSI&RS 3,3900(0.24 60 0.67 10.4 26.3 0.86 0.77 554 €14,654
Unusediunits(! 1,2430(0.07 62 0.58 9.7 28.7 il 00 il 00
WorkinglAgelSamplel(WS),in=9,762 RetirediSamplel(RS),In=12,253
Sample Avg. Percent Avg. Percent Sample Avg. Percent Avg. Avg.lage
Size Age males Educaton  BO/BE () Size Age males Education retire
Austria 652 57 0.63 12.3 0.45/0.42 1,105 69 049 11.3 57
Belgium 1,231 57 0.63 11.6 0.30/0.25 1,614 70 0.59 10.3 58
Denmark 815 58 0.50 135 0.31/0.17 788 7 043 12.0 61
France 877 55 0.56 11.0 0.14/0.12 1,397 14 0.52 8.1 59
Germany 960 57 0.56 14.2 0.30/0.29 1,041 71 0.52 1341 60
Greece 976 57 0.72 11.2 0.29/0.18 1,123 70 0.60 7.7 60
Italy 770 57 0.74 9.5 0.42/0.38 1,259 70 0.59 6.6 57
Netherlands 1,144 57 0.62 12.1 0.25/0.09 1,085 70 0.61 10.7 58
Spain 589 56 0.69 7.8 0.24/0.21 821 72 0.75 5.1 61
Sweden 1,395 57 0.53 11.2 0.22/0.17 1,632 7 0.46 9.5 61
Switzerland 353 56 0.60 133 0.12/0.11 388 73 047 115 62

Note: Alll figuresl arel basedlon wei?hted values [ usingl individuall calibratedi samplel weights. YThese includel 183 workingl buti claimingl disabilityl or
unemploymentlinsurance,16840directlyl classifiedlaslunemployediandl 1610withlunknownlanswersl tol thel questionl‘selflasses yourillabourimarketl status’:
thesel1,028 cannotibelassignedia (labourimarketistatus.IFurthermore,itherelarel89iretirediiwithiunknowniretirementiagelandi126lindividuals wholarelstill
workingDbutﬂareﬂoutsideﬂthe[working]ageﬂgroustinceDtheir[ageﬂis[?(reaterﬂthan theiriminimumiretirementiage. (Z)JTheDaverage[numben]ofﬂyearsDworkedDinDthe
lastIplacelimplies‘currentiworkinglplacelforithoselcurrentlylworkinglor‘lastworkiplacelforithelretired.l Onlyithelrespondentslarelaccountediforiwith 7%
nonresponselratelinithelfulllpopulation. (3 Averagelretirementiageitakestintolaccountibothithelearlyiretirediandithoselretirediatithelcorrespondingiretirement
age thoselretiredlarelaccountedtfor.iThislexplainsiwhyithelaveragelagelofiretirementlinithelWSIsamplelequalsithatlinithelOverlapl(WSIRS)isamplelasiwell
asﬂwhyﬂtheﬂavera%e]retiremeniﬂage[incheHcom@Iete[sampIeﬂequalsﬂthe[average]retirementﬂage]inﬂtheﬂretiredﬂsam le. " AllmoneylquantitiesiareliniEuros
andideflateditolreflectipurchasinglpowerlparitylbetweenicountries iwherelthel PPJdeﬂatorDisﬂ{)rovidedJinDthe[SHA Eisurvey.INot alllindividualsiclassifiedlas
retiredl receivel contributoryl pensions: 6% [ classifiedl asl ‘I retired” declarel zerol totall contributoryl pensions.! Thesell (679)l individuals] doll inl fact] signal
participationlinithellabourimarketiwith fulllinformationlonirelevantivariables,itherefore, welchooselnotitoleliminatelthemifromithelsample.)Whenlanalyzing
‘totalipensions welassumelzeroltotalicontributorylpensionstforithem. (BOlstandsiforl’REBORA andIBEstandsifor'REBERA.

We select three sets of information that could be thought as potentially causal to the retire-
ment outcomes just defined. These sets are ‘institutional characteristics’ (e.g., financial penalties
for early retirement), individual’s social and economic characteristics (e.g., gender, education,
number of dependent children before retirement, etc.) and indicators that should capture the
impact of adverse health events on the productive capacity of individuals. The following sub-
sections explain and motivate the choice of variables for each of the three sets of information.
We start by describing how the 2004 SHARE data helps to construct indicators that explain the

onset of health conditions among the selected sample.!

3.2 Health Indicators

The 2004 SHARE data is very informative on the health status of individuals with two modules

designed specifically to pick up detailed information about the physical and mental health of the

3 From now on, our discussion excludes the 1,243 individuals with unknown values for the outcome variables
so that the sample drops from 19,868 to 18,825. The 1,243 account for 7% of the weighted sample but only 250

of these (161 and 89) may be thought as potentially causing sample selection problems (see footnote in Table 2).
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underlying population. To a large extent all questions in the two health modules are designed
similarly to those found in the Health and Retirement Study (HRS) where the latter is the USA
counterfactual survey to the SHARE study.'* All health indicators in the 2004 SHARE can
be classified into two broad categories: subjective and objective health indicators. Subjective
health indicators pick up individual’s subjective feelings with regards to their health status,
for example, classifying their health subjectively as ‘very good’, ‘good’, ‘bad’ or ‘very bad’.
Answers to subjective variables can indicate true health status but are often biased by effects
that may not necessarily relate to health, for example, the effect of justification bias by early
retirees (reference) or the effect of cultural differences that may determine individual’s answers
(reference).'® In particular for our analysis, the use of subjective health measures from a single
cross-section is not adequate because such measures reflect health status of individuals at the
time of the survey (2004) and not at key moments over thier life-cycle, for example, the health
status of retired individuals before they become retired. An adequate alternative for our purpose
is the use of self-reported objective health conditions to construct indices of health status. By
‘objective health’ we mean the diagnoses by medical doctors of particular medical conditions
that may be classified as either the onset of some chronic illness (e.g., dieabetes), the occurance
of an acute health event (e.g., bone fracture) or the clinical diagnoses of some mental disorder
(e.g., clinical depression). The 2004 SHARE data is very informative with respect to objective
measures of health, not just on the occurrence of the event (i.e., Has a doctor ever told you that
you have had a given condition?) but with respect to the timing of the event (i.e., How old
were you when you were first told by a doctor that you had the given condition?). In particular,
the fact that individuals are asked to declare the timing of health events implies that we know
the health status of individuals from birth. This implies that we can build indicators of health
status with reference to the timing of individual’s labour maket decisions over their working lifes

(e.g., before retirement for those who are retired). Using the physical health module in the 2004

""The HRS is a longitudinal biannual panel study that started in 1992 collecting information on health, retire-
ment and other socioeconomic characteristics of the USA elderly population and is sponsored by the National

Institute of Aging at the University of Michigan (USA). See www.hrsonline.isr.umich.edu
I5For example, it has become more common to take measure of health related to measured abilities to perform

physical tasks such as hand grip, a measure also available in the 2004 SHARE survey. Although this is an objective
measure of health deem by many authors in the literature (Kaptayn et al., 2007 and reference therein) to be an
objective reliable measure, for all we know the measured ‘hand grip’ may be the result of retirement decisions in

the past.
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SHARE data we find as many as 17 measures of objective health events, namely ‘heart attack’,
‘stroke or cerebral vascular problems’, ‘high blood pressure’, ‘high blood cholesterol’, ‘diabetes’,
‘chronic lung disease’, ‘asthma’, ‘arthritis’, ‘osteoporosis, ‘cancer or malignant tumor’, ‘stomach,
duodenal or peptic ulcer’, ‘Parkinson’s disease’, ‘cataracts’, ‘hip fracture or femoral fracture’,
‘deafness’ and ‘blindness’: a final category gathers any residual health condition as ‘any other
diagnosed conditions not previously mentioned’ and we take answers to this question as another
possible health condition.'® Using the mental health module we define the indicator ‘mental
health condition’ to be one if the person declares to have suffered depression and at the same
time has been treated for such condition either by a medical psychiatrist, a mental hospital or in
a psychiatric ward. In total we end up with 18 distinct health indicators (type and timing) and
take all of these to assess if and when an individual has ever suffered the onset of one or more
adverse health condition.!” The events ‘heart attack’, ‘strokes’, ‘stomach ulcers’, ‘cataracts’ and
‘bone fractures’ have an immediate effect on the productivity of working individuals but can
often be reversible; we classify these five conditions as ‘acute’ conditions. All other conditions are
classified as ‘chronic’ conditions except for ‘mental health problems’ that we leave in a category

of its own.18

6The SHARE data does not provide further details about these ‘other non-listed’ conditions. However, the
HRS survey (any year) does ask individuals to specify what they mean by ‘other’ and this helps us understand
that the residual category could in principle include medical problems such as ‘multiple sclerosis’, ‘chronic kidney
disorders’, ‘severe allergies’, ‘endocrinic disorders’, ‘other cancers’, ‘HIV/AIDS’, etc. All of these ‘other’ conditions

listed by respondents in the HRS are conditions that should be classified as non-reversible chronic conditions.
'"The difference in the degree of intensity between conditions implies difficulties when allowing for all of them

to be equally indicative of ’health events’. For example, some diabetes require medication only in the long run
whereas when diagnosed they may just require changes in lifestyle. Ideally we would need to have the ‘intensity’
of the health event when it was first diagnosed. The ‘intensity’ variable at the time of diagnoses is not in the data.
Alternatively, we know if the person is currently taking medication for the condition ‘at least once a week’. For
the conditions ‘diabetes’, ‘high blood cholesterol’, ‘high blood pressure’, ‘arthritis’, ‘asthma’ and ‘osteoporosis’
we use the variable ’taking drugs at present’ to identify the intensity of the condition. Although this is a weak
indication on the intensity of the health event(s) when these occurred for the first time, it is clearly the case
that not taking drugs at present would indicate no intensity in the past. Likewise, the ‘mental health condition’
is considered as such not only if the person declares to have had a depressive episode at some age, but if such

episode required medical intervention.
18Tn epidemiology the name ‘acute’ is associated with conditions that last for a short time and can be fully

reversed, as opposed to chronic conditions that may start with low effects to progress towards full disability (e.g.,
diabetes leading to blindness). In the case of heart attack there is a distinction between a sudden heart infarction

(acute) and congestive heart failure (chronic). Unfortunately the 2004 SHARE data does not make a distinction
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Our primary goal is to understand the effect of an adverse health condition on the retire-
ment outcomes previously defined when such condition is diagnosed before the timing of the
outcome.'. Our sample is such that 7,179 of the 18,625 selected individuals have never suffered
the onset of any of the 18 health conditions previously defined. The remaining 11,446 have
suffered the onset of one or more health conditions (acute, chronic or a mental disorder) at
some point after having entered active labour market participation. 2° Unfortunately, 154 of
the 11,446 do not provide information on the age of onset of at least one of the suffered health
problems. Since no other variables in the survey helps us to know the ‘age of onset’ of the health
conditions for these 154 individuals, we cannot assess if they suffered the health problem be-
fore or after the timing of the retirement outcome. This is why we eliminate the 154 individuals
from our sample, leaving a final sample size of 18,471 where 7,179 have never suffered an adverse
health condition and 11,292 (or 62% of the weighted sample) have suffered the onset of one or
more of the 18 health problems considered. At this point we define the key treatment variable
hs_bora that equals 1 if an individual has suffered the onset of at least one health condition
before the timing of the outcome(i.e., before retirement if retired or before 200/ if not retired),
an 0 otherwise. Only 7,930 of the 11,292 (i.e., 43% of the weighted sample) suffered their first
health problem at least one year before the timing of the retirement outcome so that for these
individuals hs bora=1: the other 3,362 that are also defined as having suffered a health condi-
tion suffered such event after retirement, simultaneously with retirement or in 2004 if not yet
retired by then: for these 3,362 hs_bora=0 since the treatment ‘onset of the health condition
before the timing of the retirement outcome’ does not apply. Likewise, hs bora=0 for anyone
that has never suffered the onset of an adverse health condition. Table 3 shows the distribution

of the sample according to number and type of health status (acute, chronic or mental disorder)

between these two (whereas in the HRS the distinction is clearly made). We take all who answer to having had a
‘heart attack’ to be of the acute nature. It is also difficult to classify ‘mental health problems’ as acute or chronic

and this explains why we have isolated this condition in a unique category.
Y9That is, individuals may or may not suffer an adverse health condition and may or may not retired as

consequence of it. In what follows, the sentence ‘retirement outcome’ refers to any of the four outcomes defined
in Section 3.1, while ‘timing of the retirement outcome’ means the time of retirement (if retired by 2004) or the

time just before 2004 if the individuals is still working at the time of the survey.
20 At this point we recall that the onset of a health condition happens 5 year or after having finished their formal

education. The choice of a 5 year benchmark aims at ensuring that we capture health events that happen after
entering the labour market where the variable ‘year of entry into the labour market’ is missing from the data.

With this, 352 individuals have been eliminated as result of premature health shocks (see Section 3.1).
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and compares the retirement status of individuals by health condition. The same table compares
the health condition of the sample by country of residence and retirement status. The estimates
in Table 3 show that suffering the onset of a health condition in the working age sample leads to
a 29% early retirement rate, 8% more than the probability of early retirement among those of
working age with hs bora=0. Despite this large difference in the probability of early retirement
the difference on average retirement age between the two sub-groups is very similar (i.e., 55 and
56, respectively). Based on those who suffer only one type of health condition (either chronic
type, acute type of mental disorder), the onset of a mental health disorder happens earlier (on
average at age 37) than the onset of chronic or acute conditions, and although the probability
of early retirement is similar among the three types (38%, 41% and 40% respectively), those
who experience mental health problems retire on average 2 to 3 years earlier than sufferers of
chonic or acute conditions. Comparing countries we see that except for Austria and Switzerland,
on average there are similarities with respect to the probability that their populations suffer a
health condition before retirement, similarities with regards to the age at the onset of the first
condition and similarities in the probability distributions among the three types of health condi-
tions. We notice that in Austria the probability of suffering a health condition before retirement
is 35%, that is, 10% less likely than the average probability in the population of 11 countries.
However, once Austrians suffer a health condition the probability of early retirement is 60%,
i.e., 16% more likely that those who suffer some health condition before retirement among all

the 11 countries.
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Table 3: Distributionﬂolﬂhealthﬂeventsﬂbyﬂtypeﬂofﬂevent,Uﬁgstﬂonsetﬂandﬂcountlwﬂ( 111selectedicountries)

ize Averagelnumber  AveragelAgelat Probabilitylof Avg.lretirement
oflhealth onset of first Earl){)JRetlrement agelif retired by
conditions health condition 12004 2004
Distributioniofisample:
Neverisufferedialhealthlevent () 7,1790(0.39 0.00 il 0.34 59
WSISamplel&INever 4,9600(0.67 0.00 m 0.21 55
RS1Samplei&Never 3,4980(0.49 0.00 U] 0.69 59
Healthleventiafteriretirement 3,3620(0.18) 1.86 65 0.74 58
=101) 7,9300(0.43 1.87 44 0.44 59
Ws,samp|e&sﬁgo§5\RA=1 4,2720(0.50 155 43 0.29 56
RSISamplet& HS_BORA=1 5,3100(0.67 2.10 45 0.66 59
Distributionibyitypel(if HS_BORA=1):
yﬂy%n{ sufféreduCHR)()NIC conditions 49444%0-53) 1.35 45 0.38 59
nlyisufferedJACUTE conditions 351{ .09 1.15 44 0.41 60
OnlyisufferedIMENTAL conditions 1590(0.03 1.00 37 040 57
Suffered CHRONICI&/ACUTE 1,899n60.2 ) 3.10 43 0.56 60
SufferediCHRONICI&IMENTAL 27215) :05) 2.60 37 049 56
SufferedIACUTEI&IMENTAL 51 -01) 210 37 0.54 59
SufferediCHRONIC,IACUTEIGIMENTAL 1701(0.04) 4.50 4 0.71 57

IniCountry@  Percent  Percent  Percent Avg._A%e):, Percent

Size
HS_BORA= Probabilit 1st Cond 1st Cond 1st Cond onset retired/
1 HS_BORA=  Chron®  Acute®  Mental ® AGE @)
Austria 493 0.35 0.63 0.33 0.04 44 0.60 /157
Belgium 1,037 0.44 0.52 0.38 0.10 43 0.52 /158
Denmark 586 0.44 0.58 0.34 0.08 45 0.49 /161
France 948 0.45 0.59 0.30 0.11 52 0.31/159
Germany 709 0.42 0.57 0.37 0.06 46 0.53 /160
Greece 753 0.42 0.55 043 0.02 47 0.35 /162
Italy 692 042 0.63 0.32 0.05 43 0.53 /158
Netherlands 724 0.39 0.58 0.36 0.07 42 0.44 /159
Spain 554 0.45 0.62 0.31 0.07 45 0.36 /160
Sweden 1,201 047 053 0.40 0.07 43 0.39 /161
Switzerland 233 0.34 0.65 0.28 0.07 47 0.29 /163
TOTAL 7,930 043 0.59 0.34 0.07 44 0.440/159

Note: Allifiguresiarelbasedioniweightedivaluesiusinglindividuall calibratedisamplelweights.THS_BORATisIanlindicatorithatlequalsiT (lHS_BORA=1) if the
individuallhasisufferedialhealthiconditionlbeforelretirement. Addi 19 ‘neverisufferedialhealthicondition((0.39),(sufferedihealthiconditiontafteriretirementl(0.18)
andisufferedihealthiconditionibeforelretirement,li.e.,JHS_BORA=10(0.43)1addslupitol100%!oflthelsample. Allithoselthatisufferi‘only'ichroniclori‘onlyTacute
conditionsimay have %ufferedﬂoneﬂorﬂmore chronic orlonelorimorelacute: however,la ‘mental’liconditionicanlonlylaveragel1ibecauselthisicategory includes
onlylonelcondition. () TheloverlapibetweenithelWS andiRS samples suchithat ‘neverisufferediathealthicondition’lis 1,279iwhereasithelanalogouslioverlap
inithelcaselof HS_BORA=1lisl1,6521units. @ilnicountrylmeansithatithelprobabilitiesiarelbasedioniwithinlcountrylsample.JForlexample [Austrialcontributes
with 1,3990units (3%) toithel18,471 inithelsample;1493iofithel 1,399 areltreatedbylalhealthiconditionibeforelretirementi(or2004ifinotiretired)landithesel493
accountlfori35%lofilalllAustrianslinithelsample. ()IAll percentsibasedionithe 1st HealthiConditionleverisufferedi(Chron(ic),lacutelorimentalidisorder). 4) The
averagelage refersitolthe retiredionly.

Finally, we notice from Table 2 that the probability of early retirement in the population
is 43%, while the probability of early retirement for those who suffered some health condition
is 44% (Table 3). Therefore, unconditionally we would conclude that suffering the onset of a
health condition is uncorrelated with the decision to retire early. In what follows we introduce
a set of covariates (institutional and socio-economic characteristics) that will help us to clear
up potential confunding effects when estimating the causal effect of the onset of some adverse
health condition on the decision to retire. We start by describing variables that define the
institutional characteristics that can underline the individual’s decision with respect to labour

market participation.

3.3 Imstitutional characteristics

Institutional characteristics are those that define the retirement conditions (laws and legislations)

in each of the 11 countries. Our aim is to establish these characteristics for each of the individuals
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in the sample. To do so we need to identify the legislation that defines the retirement rules for
individuals living in different countries. Furthermore, we need to identify differences in legislation
as result of within country changes over time to these retirement rules because such dynamic
changes implies differences in the retirement legislation for individuals with equal nationality
but who belong to a different age cohort. For example, the oldest person in our sample of
18,471 individuals is a Danish citizen born in 1900; for this particular individual it is likely
that the appropriate Danish legislation governing his retirement decision would have been the
one in force in the 1950s-1960s, whereas the legislation governing the retirement decision of the
youngest Danish in the sample (born in 1954) would probably be the one in force in the late
1990s or early 2000s. In fact, since all individuals in our sample are born between 1900 and 1954,
we need to know the retirement legislation for the 11 countries in the sample from the the 1940s
(since we are taking individuals who retire at the age of 40 or more) up to our present days.
Information with regards to historical retirement laws and legislation can be found in the OECD
publications (J. Martin, Eds, 2007) as well as in the European Union information website on
employment and social security.?! Much of the legislation governing the legal requirements for
retirement refers to the official age of retirement or the minimum required number of contributory
years that a person needs to have before he or she is able to draw from the national old age
pension. The two outcome variables REBORA and REBERA (see Sections 3.1) already use
all the information regarding official age of retirement, an age that changes for each individual
according to country of residency, age cohort within country, gender, number of contributory
years as active paid worker and in some cases (e.g., Denmark) number of years as legal resident
in the surveyed country. Table Al in Appendix A summarizes all the retirement legal changes
that each country in the sample has experienced over the 20th century as well as more recent
legislation that would have had an impact when assigning a legal age of retirement to each

of the individuals in the sample.?? Besides all the institutional information that defines the

?18ee for example, http://ec.curopa.cu/employment _social/missoc
22Needless to say that we can only assume that the country where individuals are suveyed is the country that

has governed each individual’s retirement laws when they became retired (or will govern the future retirement
rules of those in the sample who are still currently working in 2004). The survey does not ask individiduals about
their birth nationality or if they have always lived in the country where the survey takes place. We do eliminate
individuals who claim not to be nationals of the country where the interview takes place. Our assumption of linking
the legislation to the the country where the survey takes place is more likely to be undermined for respondents in
Mediterranean countries (e.g., Spain and Italy) where some surveyed elderly workers would have been economic

immigrants to Northen European economies in the 1950s-1960s that have returned to their countries of origen
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individual’s legal age of retirement, there are other institutional legal characteristics that can be
turned into variables and that may potentially affect the individual’s participation decision in the
labour market. In particular we take the variables (i) ‘time of entry into the European Union’,
(ii) ‘the introduction of supplementary contributory pension plans’, (iii) ‘the introduction of a
National Health System’, (iv) ‘the possibility to combine part-time work while drawing from the
national old age pension’, (v) ‘type of benchmark to adjust annual old age pensions’; (vi) ‘Annual
percentage penalty to old age pensions if retiring early’ and (vii) ‘Annual percentage benefit to
old age pensions if retiring late’. Clearly, the European Union changes the social security system
for any country that becomes a member: for example, this would have been the case in Spain
after entry into the European Union in 1986 and, therefore, Spanish individuals retiring before
1986 would have faced a different set of incentives than Spanish retiring after 1986. In some
countries (Denmark from 1986, The Netherlands since the first introduction of the Social Security
system, Sweden since 2001 and Switzerland since 1982) individuals can choose to contribute
towards a supplementary pension plan to top up the basic old age pension: the introduction of
a supplementary plan could have altered the retirement incentives that individuals would have
faced compared to the incentives faced by similar citizens making retirement decision before the
introduction of such supplementary plans. The introduction of a National Health System can
also affect the retirement dicisions for those who thus far had to face the possibility of having to
pay for existing or future unexpected adverse health conditions. Some countries (e.g., Austria)
use ‘wage inflation’ to adjust old age pensions annually whereas other countries (e.g., France)
use the consumer price index to adjust annual old age pensions: the chosen benchmark (wage
rate or CPI) is often linked to macro-economic performace that differs over time in ways that
may affect individual’s retirement decisions. Finally, most countries have established penalties
and benefits that aim at modifying the incentives of workers with respect to early retirement.
For example, Germany penalizes early retiree with a drop in old age pensions of 3.6% for each
year of early retirement, whereas Germans who decide to retire late (i.e., after their official age
of retirement) see their old age pensions increase by 6% for each extra year worked beyond
their official retirement age: each of the 11 countries has a different set of penalties and benefits
as described in Table Al, Appendix A: unquestionably, economic penalties and benefits are
designed to directly affect (conditional on number of years worked) the retirement decision of

individuals. In general, we beleive that it is important to construct variables that capture

since then.
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the effect of items (i) to (vii) on individual’s retirement decisions. Items (i), (i) and (iii)
are time related (e.g., entry year into the European Community); this means that we should
introduce these variables so that they capture the impact they may have had over the lenght of
the individual’s working life. For example, Spanish individuals retiring in 1987 (one year after
European Union entry) would have been affected by European Union membership differently
than Spanish retiring in later years when the membership effects on the social security system
would have been more established. Likewise, individuals that experience longer exposure to
supplementary pension plans or to a national health system should react differently to these
institutional variables than those with shorter or no exposure to them. In order to capture such
‘exposure’ to these time-based institutional variables we introduce these as the distance between
the introduction of the institutional characteristic (e.g., entry into the European Union) and the
individual specific ‘officially assigned year of retirement’. For those with assigned retirement
year before (or at exactly) the arrival of the institutional characteristic the variable ‘distance
between the establishement of the institutional characteristic and official retirement year’ is
zero. For example, a Spanish male born in 1920 is likely to be assigned 1985 as the official
retirement year. This individual will have enjoyed zero years of European Union membership
over his working life-cycle, whereas a Spanish male born in 1950 is likely to be assigned 2015 as
his official retirement year and therefore can enjoy the impact of European Union membership
for 29 years of his working life-cycle.?. In total we construct three distance measures that refer
to institutional characteristics, namely, ‘distance between EU membership to official retirement
year’ to capture the definition of item (i), ‘distance between year of introducing supplementary
pension plans and official retirement year’ for item (7i) and ‘distance between year of introducing
the public National Health System and official retirement year’ for item (7ii). Some countries

have never implemented supplementary pension plans or public National Health Systems: in

23 An alternative is to measure the distance using the actual timing of the retirement outcome (e.g. 1if the
Spanish born in 1950 due to retire in 2015 in fact retired in the year 2000, then the distance measuring the effect
of EU membership would become 14 years). As we will see from Section 3.4 onwards, the same ‘distance’ trick is
used to incorporate individual’s socio-economic characteristics where distances between the actual characteristic
and the retirement decision could vary endogenously in unobservable ways. To avoid measuring the distance
endogenously we use the benchmark ‘official retirement year’ as opposed to actual timing of the retirement
outcome (i.e., retirement year of 2004 if not retired), since ‘official retirement year’ is unique to the individual but
cannot be influenced directly by the individual because it is determined by legislation. Since ‘official retirement
year’ is used for the define socio-economic characteristics we prefer to be consistent throughout the paper thus

using the same benchmark for all time-based institutional characteristics.
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these cases their citizens are assigned a distance of zero years for the corresponding related
distance variable, and we interprete these zeros as ‘zero years of the corresponding institutional
effect’ over the individual’s working life-cycle. With reference to the variable that measures
distance to entry into the European Union, we assume that all countries have membership with
regards to labour markets and social security conditions.?* Finally, the institutional items (iv),
(v), (vi) and (vii) are not defined in terms of distance. In the case of item (iv) - combination
of part-time work with old age pension - the details in Appendix A show that four countries
have allowed for this characterisit since they established a system of social security. In the
case of items (v) - type of monetary adjustment to pensions - and indicator equals one if the
adjustment is based on changes in real wage rate, and zero if the consumer price index is the
adjustment instrument. Items (vi) and (vii) - penalties and benefits - are based on ‘percentage
reduction or increases’ and we assign these percentages to each individual according to country
of survey. We allow the percentage ‘penalty’ to enter as a negative number, the reason being
that for some countries the penalty is zero, thus, zero is a meaningful number that implies a
zero penalty relative to countries where a penalty is imposed. Following the same reasoning,
the percentage ‘benefit’ for late retirement in introduced as a positive percentage.?® Finally,
we draw from Section 3.1 to define an institutional variable that explains the ‘distance between
official age or retirement and official age of early retirement’ for each individual in the sample,
a distance that may capture incentives with regards to labour force participation in the late
stages of an individual’s working life. For example, in the Netherlands the official retirement
age is 65 with an statutory old age pension that reflects a 70% replacement rate. Howerver,
Dutch workers can also retire at the earlier age of 55 but at the expense of a lower replacement
rate (of 53% for most workers). Introducing the distance between 55 and 65 (i.e., an average

distance of 10) implies that workers who make a decision to retire early take into account the 10

24 Appendix A shows the year of entry to the European Community for each of the 11 countries. Among these,
Denmark does not belong to the monetary Euro-zone but belongs in full to the European Community for issues
related to social secutiry and labour market conditions. Switzerland, on the other hand, is not a member of the
European Community, although in 2004 this country signed a treaty with the European Union that implies a
‘relatively’ free movement of labour between Swiss citizens and citizens in the 15-Eurozone as from January 2005.

In order to capture possible EU effects we let 2005 as ‘year of entry’ for Swiss citizens.
Z5We have to emphasised that having revised all possible sources of retirement legislation, we have not found

specific information on possible over-time changes for the actual magnitudes of the percentage penalty and per-
centage benefits. To the best of our knowledge, we assume that all the information relating to this percentages

apply to each of the individuals in the sample.
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year distance between the two official retirement ages. Table 4 shows all institutional variables
just defined summarizing these according to the nature with which these are introduced in the
analysis. Appendix A provides further details to complete the information required to construct

all these institutional indicators.

Table 4:1Summarylofiinstitutionalicharacteristicsi(11iselectedicountries)

Sample Distance Distance Distance Distance Possibility ~ Adjustmen  Percentag  Percentag
Size between between between between to tlbasedlon  elpenalty elbenefit
yearlEU yearlof yearlof ORAGE combine REAL forfleach forleach
and SUPPLEM  NHSland and PTowork WAGES yearlof yeariof
ORAGE ENTland ORAGE OERAGE OldiAge early late
ORAGE PENSION retirement  retirement
CompletelSample  18,4711(1.00) 412 43 40.8 32 41% 41% 03.48 3.63
WorkinglAge (WS)("  9,7060(0.50) 492 58 46.0 3.1 45% 45% 13.51 3.70
Retiredi(RS)()  12,1271(0.67) 36.5 33 37.8 33 39% 38% 13.36 3.60
ByiCountry
Austria 1,399 47 NolSP 32.8 3.1 Yes Yes 14.2% +4.0%
Belgium 2,349 471 NolSP 33.0 42 No No Nolpenalty ~ Nolbenefit
Denmark 1,319 26.0 12.8 NoINHS 6.6 Yes Yes 110.0% Nolbenefit
France 2,087 419 NoISP 476 37 No No 15.0% +2.5%
Germany 1,658 470 NoISP 65 0.5 Yes Yes 13.6% +6.0%
Greece 1,792 158 NolSP 138 5.8 No Yes 14.5% +3.0%
Italy 1,621 46.2 NolSP 21.9 4.0 No No Nolpenalty +3.5%
Netherlands 1,844 479 65 NoINHS 10 No Yes 13.4 Nolbenefit
Spain 1,212 114 NolSP 30.5 4.0 Yes No 16.0% +2.0%
Sweden 2,519 47 1.7 423 4.0 No No 16.0% +8.4%
Switzerland 671 0.5 132 NoINHS 2.0 No Yes 16.8% +5.2%

Note1Alltfiguresiarelbasedioniweightedivaluesiusinglindividualicalibratedisamplelweights. EUlstandsiforiEuropeaniUnion,ISUPPLEMENTstands(fori2nditier
supplementaryipensioniplans,INHSIstands(foripubliciNationallHealthiSystem,JORAGEIstandsifori OfficiallRetirementiAgelandIOERAGEIlstands(fori Official
EarlylRetirementiAge JAllldistancesireferitol‘averages'inithelcorrespondinglsubigroupldefinedliniColumni1,iwhereasl‘Yeslorl'No'ldescribesliflalparticular
institutionallitemiisiapplicablelorinotlinialgivenicountry. (1)TheuoverlapubetweenutheJWorkinguageuanstheuRetiredUSampIesJisUS,362UanstheseuareLaIIuworking
agelindividualsiwholhavelretirediearly.

Besides the institutional variables explained in Table 4, the social, economic and demographic
charactaristics of individuals over their working lives are also important determinants at the
time of making labour market decisions. In the following section we explain the use of the
2004 SHARE data to elicit socio-economic and demographic information over the working live

of individuals.

3.4 General Socio-economic characteristics

The 2004 SHARE data is very informative on the social, economic and demographic characteris-
tics of individuals with questions answered both at individual and at household level. We recall
that our analysis aims at understanding the effect of the treatment ‘onset of some health condi-

tion’ (hs_ bora) on the retirement outcomes described in Section 3.1. Therefore, It is important
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to control for the characteristics that may affect the individual’s labour market decisions and/or
the health status of individuals: conditioning on such characteristics should clear the effect of
all observable confounders so that we can isolate the effect of health on retirement. However, it
is crutial to our analysis that all observed characteristics refer to a a point in time before the
occurrance of the outcome of interest. Moreover, with reference to those that suffered a health
condition, any observed characteristic correlated to health should be defined at a point in time
before the onset of the first health condition.? Some important causal variables can be thought
as happening previously (and therefore exogenously) to both the timing of the retirement out-
comes and the onset of some health condition, for example, birht year (age), gender, years of
education, skill class, the existence of siblings, etc. However, many other covariates also impor-
tant in our analysis (e.g., finanacial variables, household composition, etc.) are time varying.
We cannot take the contemporaneous value of these time varying variables because answers that
refer to 2004 could be the result of labour market decisions (e.g., retirement) and therefore po-
tentially endogeous to the outcome. The correct interpretation for these time varying variables
is to know their value at a point before the timing of the retirement outcome. Once more we rely
on self-reported retrospective information in the 2004 SHARE data to define the characteristics
of individuals at a time previous to the determination of the retirement related outcomes. In
particular we pick up indicators to construct (a) information for the financial standing of indi-
viduals before the timing of the retirement outcomes, (b) some behavioural habits of individuals
before the timing of the retirement outcomes, (¢) demographic characteristics prevailing in the
household of individuals before the timing of the retirement outcomes and (d) the health status
of other household members before the timing of the retirement outcomes. With reference to
(a) we have the variables ‘first year of receving a substancial inheritance’ and ‘year of household
ownership’; these two variables assess the wealth standing of individuals before the timing of the

retirement outcomes.?” With reference to group (b) the survey provides information to construct

26 This simply guarantees the exogeneity of all the covariates with regards to the treatment (health) and the
outcome (retirement decisions). Thus, our strategy implies that all covariates in some set X; at time ¢ preceed
the treatment HS and the outcome of interest as defined in Section 3.1, (i.e., REBORA, REBERA, REAGE or

TOTPEN).
27 All other wealth variables in the survey are based on answeres in 2004 (e.g., accumulated savings at the time

of the survey) and as such we do not know in what way does the causal link run between these wealth variables
and the individual’s labour market status. In order to avoid endogeneity resulting from reverse causality between
accumulated financial wealth (savings, incomes, declared ownership of households at the time of the survey) we

avoid the use of wealth variables that take as reference the day of the survey.
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the variable ‘year when individuals stopped smoking if they ever smoked’. With reference to
group (c¢) we have the variables ‘birht year of youngest dependent (daugher or son)’, ‘year of
marriage’ and ‘year of lost-parnership (because of widowship or divorce)’ Finally, with reference
to group (d) we use the answers to the health modules by other household members - even if
these are not eligible repondents - to pick up ‘year of onset of some health condition suffered by
other household members’.2® A problem with temporal variables is that not all individuals are
associated with a reference year for each of them (e.g., not all have received and inheritance,
have bought a house, have had children, etc.). To avoid this problem we use the same ‘distance’
trick as that used when defining the institutional variables in Section 3.3, i.e., all temporal vari-
ables are used to construct ‘distance between the reference year and the assigned official age of
retirement’ if and only if the ‘reference’ year happens such that we can establish the causal link
between the corresponding temporal variable, the treatment and the retirement outcome. For
example, knowing the year when an individual first received a substantial inheritance can be
used to construct the distance between this event an the individual’s assigned official retirement
year as long as the inheritance was received (and is therefore potentially causal) before retire-
ment (or before 2004 if not retired by then). Moreover, in case that individuals are affected
by health conditions, receiving an inheritance is only causal to retirement and not endogeous
to the treatment ‘hs_bora’ if such inheritance happens before the onset of the health condition
where, by definition, the health condition is accounted for as treatment if this has happened
before the timing of the retirement outcome. Following the rubric just described we can con-
struct a ‘distance’ variable that controls for the effect that ‘inheritance’ may have when these is
received at a particular stage over the individual’s working life-cycle. Those who never received
an inheritance are assigned a distance equal to zero: they have had zero years of enjoyment of
an inheritance over their working life-cycles. Likewise, we consider ‘distance between household
ownership and official retirement year’, ‘distance between marriage and official retirement year’,

‘disance between lost-partnership and official retirement year’, ‘distance between stop smoking

28 Picking up this information is subject to the possibility that all pertinent household members who were living
with the individual at the time of retirement (or before 2004 if not retired) also respond to the questions in the
survey at the time of the survey. In general, questions from ‘other household members’ are either from partners
of the individuals or children of the individuals who are still living with the eligible respondent at the time of the
survey. The survey does not explicitly ask the eligible respondent to provide information on the health of other

household members.
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and official retirement year’? and ‘distance between the onset of the health conditions suffered
by others in the household and own official retirement year’: this latter distance variable is
complemented with dummies that explain the type of condition suffered by the family member
(chronic, acute or mental disorder). The variable ‘birth year of dependents - daughter or son -’
cannot be used to construct a ‘distance’ (e.g., ‘distance between year of birth of the youngest
child and official reitrement year) because there is no reference year for those without children
and in these cases a ‘zero’ would have the meaning that the child was born just before the
official retirement year. As an alternative we construct a variable that counts the number of
dependent children (i.e., ages below 18) that individuals face at the official retirement year. For
example, lets assume that a male born in 1954 has 2019 as assigned official retirement year and
that he has become a father in three ocassions: in 1979, in 2001 and 2003. By 2019 this indi-
vidual still has 2 dependent children below the age of 18, thus defining his value for the variable
‘number of dependent children at the official retirement year’.?® A final variable that takes into
account time variability is the measured distance between the onset of a health event and the
official retirement year: such distance should pick up the position in the individual’s working
life-cycle when the onset of the first health condition arrived, relative to his or her assigned
official retirement year. This latter variable complements the treatment variable ‘hs bora’ as
well as complementing all other temporal variables when ‘health conditions’ are accounted for.

For those who have never suffered a health condition the ‘distance between the onset of a health

29Most individuals in the sample that ever started smoking did so at an early age (during their teenage years or
early 20s). Therefore there is little heterogeneity with regards to starting point. Instead, the ‘stopping’ point is
more heterogeneous. The distance between ‘stop smoking’ and official retirement age for those who never smoked
is their full working life. Otherwise, for those who ever started smoking the distance is zero if they are still
smoking and the time of the survey, or greater than zero (but smaller than their full working life) if they stopped

at some point in the past.
30 An alternative would be to define the number of ‘dependence years left at the year of official retirement’ with

reference the youngest child in the household. In the example that would be 2 years since the youngest child
would be 16 in 2019, while those that have no children have zero years left of dependence at the time of their
official retirement so that for them the zero is meaningfull. We have tried this alternative ‘years of dependency
left * and the analitical outcome is invariant to that obtained when including ‘number of dependents left’. A
this point we make a reference with regards to both ‘the death of offsprings’ and ‘disabled’ offsprings. The 2004
SHARE data does not ask individuals if the recorded child is still alive at the time of the survey. Thus we need to
assume that all child counted as ‘dependents’ are still alive in 2004. Finally, parents are asked to declare if their
child is disabled and if the disabled child lives with them (same house or building). If individuals declare to have

a handicapp child living with them we assume this child to be a dependent irrespective of his or her birth year.
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problem and their official retirement year’ is clearly zero: they have experience zero years with
health problems over their working lives.>! Table 5 shows the distribution of all these ‘distance
defined’ variables by population sub-groups and according to treatment outcome (i.e., according

to the binary outcome hs_bora).

Table 5: Summaryistatisticsiforidistanceslof ltemporalivariables

WorkinglAgelSample RetiredlSample
(WSiSample, 9,706) (RSISample,112,127)
Percent Average Average Percent Average Average
ZEROuvalue(" Distancelif Distancelif ZEROuvalue(" Distancelif Distancelif
HS_BORA=0@  HS BORA=1@ HS_BORA=0@  HS BORA=1@
Distance:lINHERITANCE 0.83 214 261 0.89 18.3 23.0
Distance:lHOUSEIOWNER 0.30 288 313 0.40 25.1 28.7
Distance:IMARRIAGE 0.51 36.1 373 0.62 36.0 36.3
Distance:ILOSTIPARTNERSHIP 0.90 20.7 226 0.90 15.2 19.22
Distance:ISTOPISMOKING 0.40 26.3 30.0 0.33 214 25.0
Numberiof DEPENDENTS 0.98 1.2 1.2 0.97 1.3 1.2
Distance:10nsetlOWNIHEALTH 0.57 00 213 0.57 0 18.8
Distance:10OnsetlIFAMILYIHEALTH 0.92 115 12.7 0.94 8.1 8.4
SamplelSize, HS_BORA 00 5,434 4,272 00 6,819 5,310

Note: All figuresiarelbasedioniweightedivaluesiusinglindividualicalibratedisamplelweights. Eachiofitheldistancesi(rows)ireferitoltheldistancelbetweenithe
itemlandithelindividual'sispecificlofficiallretirementiyeari (e.g.,ltheldistancelinlyearsibetweenireceivingithelinheritancelandithelassignediofficialiretirement
year).[Thel'numberlofidependentichildrentlrefersitolthelnumberiofilunderiagelchildrenilinithelhouseholdiwheniindividuallreachesithelofficiallretirementyear,
includingldisabledichildrenlevenlifinotiminor. (1)DPercentDofﬂ‘ZERO’ﬂvaIue[meansﬂpercentage[in]the]representativeﬂpopuIation withoutlthelitem (e.g.,00.830in
thelfirstirawlimpliesithat amongthelworkinglage sample, 83%[havelneverireceivedianiinheritance). (Z)DAI|[distancesﬂtakeﬂinto[accountﬂ‘positive’ﬂvaluedﬂitems
(e.g.,Jthelaveragelnumberiofiyearsibetweenlinheritinglandithelofficialiretirementiyearisi21.4iforlthoselinlthelworkinglagelsample thatlhavelreceivedian
inheritancelbeforelretirementiandiarelnotiobservediasitreatedibyianylofithelhealthiconditions).

Besides variables that are truly exogenous (e.g., gender and age) and the constructed ‘dis-
tance’ based temporal variables, there are other variables important for our analysis but for
which we have only limited information to determine if these are or are not defined before the
timing of the outcome and/or the (health) treatment. Genearlly speaking these variables refer
to labour market characteristics in the last working place (for those who are retired) or current
working place (for those who are still working in 2004), for example, size of firm of last (or
present) working place. These are important variables with a potential causal effect on both
the treatment ‘health’ and outcomes defined in Section 3.1, and therefore include these in our

analysis.?2.

31T am particularly gratefull to Pedro Mira for pointing out the importance of allowing for the variable ‘distance

between onset of health and official retirement year’ into the analysis.

32For example, large firms offer their employees retirement conditions that are often not found in smaller firms.
We only know the size of the firm in the last work place. When including this variable we are assuming that on
average individual’s working lives have passed by under similar conditions as in their last recorded working job.

This also applies to variables that explay ‘type of employee’ or ‘type of pension plans’ offered in last (or current
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Table B1 in Appendix B classifies all variables described in Section 3 (outcomes, covariates
or the treatment indicator) and Table B2 complements the analysis with summary statistics
according to sub-sample (WS-sample or RS-sample) and health condition (i.e., treatment). In
the following sections we use all the variables described so far to empirically analyse the con-
ditional effect of the onset of an adverse health event (chronic, acute or mental disorder) on
the retirement decision of European workers. The empirical strategy follows closely the formal
causal framework proposed by Neyman (1923) and further expanded by Roy (1952) and Rubin
(1974). This approach leads to nonparametric estimates of conditional causal effects that aim
at eliminating both selection and specification bias as well as allow for complete heterogeneity

effects of the onset of health conditions among individuals in the population.

4 Empirical strategy: Matching on the Propesity Score

The key issue in the field of treatment evaluation is that of identification of the effect under
evaluation clean from selection and specification bias. In our case the treatment under evaluation
is ‘the onset of a health condition’ and the key aim is to identify the impact of such treatment

on the all the retirement outcomes defined in Section 3.1.

5 Conclusions

The paper aims at understanding the effect of the onset of some adverse health condition on
the decision to retire, the age of retirement and the received annual amount of contributory
pensions (in Euros). We consider health conditions of the three types (chronic, acute and
mental conditions). In order to isolate the effect of health on retirement decisions we need to
control for all confounding variation that may affect both the health outcome of individuals
and the decision to retire. To this aim we take into account both institutional characteristics
(individual and country specific) and socioeconomic characteristics that define the individual’s
observed heterogeneity. Our estimates are based on the 2004 SHARE data (release 2), a cross-
sectional survey that contains information from individuals age 50 and over from 11 European

countries and Israel We eliminate Israel from the data since for this particular country the

if still working) work place. To account for the potential effect of such an assumption the analysis introduces a

set of binary indicators to explaing the age when individuals enter their last work place. See Appendix B.
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information remains preliminary. Thus, our estimates are based on 11 European countries
(Austria, Belgium, Denmark, France, Germany, Greece, Italy, The Netherlands, Spain, Sweden
and Switzerland). Despite the fact that the 2004 SHARE data remains a cross-section at the
present time, it contains sufficient retrospective information such that one is able to build the
dynamic effects of heath events on retirement decision without incurring in much lost data as
result of lost retrospective information. Our estimates suggest that becoming subject to adverse
health conditions, and specifically to those associated with chronic types, may induce a delay in
the decision to retire. This is specially true in Belgium, Greece, The Netherlands and Spain. The
results also suggest that compared to those who do not receive a health shock, those affected by
adverse health conditions see their pensions significantly reduced in the case of Greek and Swiss
citizens. The opposite is true if individuals are citizens of Denmark where average pensions are
significantly higher for those who have suffered a health conditions (relative to those who have
not). Our estimates are based on a selected sample such that endogeneity and selection bias

problems should be minimized. Results and paper remain preliminary at the time of print.
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Appendix A Summary of laws and institutional characteristics for the 11 selected countries

in the 2004 SHARE data
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