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RETIREMENT , EARLY RETIREMENT AND DISABILITY

EXPLAINING LABOR FORCE PARTICIPATION AFTER 55IN FRANCE

L. Behaghel, D. Blanchet and M. Roger*

(November 2013)

1. Introduction

The link between health status and retirement bag been neglected in the French pension
debate. The French system offers early retiremessipilities to people suffering from handicap or
invalidity, but they never had the importance theye taken in some other countries. The reason is
twofold: (a) an age at normal retirement that usede low compared to international standards, and
(b) the preeminence of two other pathways, unenmpéyt insurance and public preretirement
schemes, for exits at still lower ages. A largetitm of people wishing to retire early becauspadr
health conditions could do so without explicitlwaking this factor. It is at the most @x postself-
assessments of retirement motives that health deradions seemed to play a significant role (see
Barnay and Jeger, 2006) but with the well-knowrfidifty of correcting such assessments from
justification biases.

This situation has started evolving over the l&stadie. Four reforms have been conducted that
have or will strongly reduce possibilities to leaa® early as 60, and specifically in 2010 that has
shifted the minimum age to 62, with only limitedrdgations for earlier exits. Simultaneously, access
to public early-retirement schemes has been draaigtireduced: except for some very specific
categories of workers, these schemes are curnemtlgr extinction. Some tightening of rules alsdtoo
place within the unemployment route: until recentigcipients of unemployment allowances aged
more than a certain age were exempted from seekimqmoyment, making their condition very close

to the one of pre- or fully retired workers. Thieeeption has been abolished in 2012.
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All these changes have started producing signifioesults in terms of employment or labor force
participation rates in the 55-64 age group (seeurkigl). In this context, interest for the
health/retirement connection has now emerged asueh rmore central issue. This issue can be

considered from two opposite point of views.
(Insert figurel)

e From the point of view of those who seek to maxanihe impact of past reforms on actual
retirement ages, one potential preoccupation igitheof seeing the invalidity route to retirement
progressively expand as an alternative to thoseratiutes that are progressively shut down or
made much less attractive. This substitution effeetell-known: reducing opportunities offered
by one route or a subset of existing routes gelydedds to a redirection of flows towards other
pathways, limiting the ex post efficiency of thdiad policy.

* From the opposite point of view of individual wekking, one can conversely argue that bad health
is a legitimate motive for benefiting of an earlyiteand that it should be more systematically
taken into account in the design of retirementgied.

The second issue is closely related to two oth@so(a) the question of knowing how retirement

schemes should take into account the hardnesssbop&urrent working conditions, that very often

constitute prominent determinants of health stadngl, (b) the question of knowing how these same
pension rules should take into account differerindife expectancy, that are generally tied to bad
health conditions. France is a country that beseffta relatively high average life expectancy, but
where mortality differentials are quite large asrescial groups. Global policies that aim at umfor
increases in retirement ages ignoring these péwibialth/mortality differentials raise obvious
problems of fairness and this has probably conteitbto part of the resistance encountered by some
reforms. The 1993 and 2003 reforms have partiallyiced this problem because they choose to
postpone retirement ages by changing conditionga@st contribution records, hence essentially
affecting skilled and healthier workers having &drworking and contributing at older ages. Such is
also the strategy followed by the new 2013 refofime 2010 reform, on the other hand, by raising
uniformly the minimum retirement age, affected mahan proportionately less skilled workers

(Blanchet and Le Minez, 2012) that were, up to ntltg main beneficiaries of the French low

minimum age at retirement, and who could consitler as a fair compensation for their generally

much shorter life horizons.

These two apparently opposite points of views coring the health/retirement issue are not
contradictory. An optimal design of retirement goles requires adequate pathways for individuals
that deserve specific treatments, be it for badtihes any other relevant motive, accompanied with

some checking that such pathways are not useddbyidnals for whom they have not been targeted.




To help thinking about such optimal schemes, somstipe knowledge of how health and
retirement decisions currently interfere is an obsi intermediate step. It is to this question that
present paper contributes, looking at how variatis reutes have been used in the past by French
senior workers according to their observed heddttus. It will be organized in five sections. SentP
will come back on the general description of theadility route to retirement in France and how its
share in global transitions to retirement has ckdngver time. Section 3 presents the empirical
method used to estimate the exit rate from therlaimrket of older workers according to their health
status. Results are given in section 4 and se&ia devoted to some simulations of how older
workers retirement behavior would change, for a&ginealth status, when the relative generosity of

the different retirement routes changes.

2. Background

The development of the French pension system ttadepn several steps all over the twentieth
century. The first large scale system was develapd®20 (‘retraites ouvriéres et paysanfigshen
replaced in 1941, during World War 1l by the AVTSA({location aux Vieux Travailleurs Salariés”
under the Vichy government. It provided early etient for workers above 60 excluded from the
labor force either for health or economic reas@ud.the real birth of the pension system we até sti
living in today occurred just after World War Ilhen a large welfare state started being developed
with a specific part devoted to old age. The ihi@ue for the normal retirement age had beeraset
65, considered as the typical average thresholehath individuals started being unable to maintain
their standards of living through labor force paipation, be it for health or other reasons and thad
to become eligible to old-age benefits.

However, specific health conditions were also takéo account by the designers of the welfare
system and still provide the basic structure of twhidl be called here the “invalidity” pathway to
retirement. Before 60, people suffering from healttubles implying work limitations are eligible to
disability insurance benefitpénsion d'invaliditg Then, reaching 60, these people already bemgfiti
from invalidity insurance directly shift to old-agksability benefits retraite pour ex-invalidés And
individuals declared unable to work at 60, but vdnb not previously benefit from invalidity benefits
are also eligible to old-age disability benefitst(aite pour inaptitude For quite a long time this
second category remained however highly seledtivequired a disability rate of 100%was limited
to people having worked for at least 30 years,@odided a benefit being, at the maximum, equal to
40% of the average of past wages. This was hidteer the rate of replacement for people claiming

early retirement at 60 without this invalidity megibut remained little attractive.

5 The disability rate measures the intensity of limitations encountered by the disabled person.
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For several years also, the global generosity @fwhole pension system remained limited. Until
the end of the 60s, poverty remained widespreadngnodder age groups. A reaction took place
during the 1970s, and several changes progressineigased the coverage and level of pension
benefits. This period was also a relatively dynameriod for the development of th@ension
d’inaptitude in a context marked by strong union pressurevoif of lowering the normal retirement
age to 60 for the entire population. During the @f97that demand remained unsatisfied, but the
Boulin reform in 1971 opened several possibilities earlier exits for various categories of
population, including a move toward less selectawsd more generous rules for tipension
d’inaptitude the threshold for the rate of invalidity was loeg to 50%, the condition of having
worked 30 years or more was suppressed and bewefiesincreased to 50% of the average wage, i.e.
in line with a normal full rate pension.

This mechanically led to an increased importanceisfroute, but, as shown on Figure 2, the
incidence of this change was more pronounced fonevg because men, at the same period, had also
started benefiting from the development of anodaaty retirement route, financially more attractive
i.e. “preretirement”, initially developed to copéthvsevere reductions of activity that had takeacpl
in some traditional industries, such as the steddistry, but that progressively expanded as a major
instrument offered to employers and employeesdotlifating all forms of early exits from the labor

force. This preretirement route initially concerneorkers in the 60-64 age group.

(Insert figure 2)

From 1983 access to a full pension at age 60 begerssible for the large majority of the
population, the only condition being to have cdnited to the pension system for at least 37,5 years
In this context, claiming for pension d'inaptituddoecame useless for a large share of people. Those
who still had a reason to rely on this route wezepte reaching the age of 60 in bad health and with
incomplete careers.

This situation has started to evolve again over |gs¢ decade. Four reforms have been
conducted that have strongly reduced the poss#isilio leave as early as 60, and specifically 012
reform that has shifted the minimum age to 62, witly limited derogations for earlier exits. Itirs
this new context that the health/invalidity/retiremb link has started reemerging as an importarn¢,top
both from an academic and an operational viewp@ntthe operational side, the pension reform that
took place in 2003, while making more difficult geal access to full rate pensions at 60, introduced
new possibilities for exits before 60 for workees/ing started working very early, expected to suffe
on the average, from harder working conditions kEweer health status than more skilled workers
having started their careers at much later ages. 2003 reform was also expected to be followed by
negotiations between social partners specificallyotled to the situation of workers suffering from

difficult working conditions affecting their healtiatus. Although these negotiations remained enabl




to deliver tangible results, this shows how impatrtdne problem is now considered to be. The issue
implicitly or explicitly reemerged with the 2010 foem. Opponents to the reform pointed at
consequences of a uniform increase in the minimetmnement age for all workers including those
with bad health, low life expectancies or who haxperimented bad working conditions. A partial
answer to this concern has been to finally mainthe threshold of 60 for people with a level of

impairment of at least 50%.

3. Empirical strategy

Stylized facts concerning the relative important¢he French disability route are already well-
known. Behaghel, Blanchet, Debrand and Roger (2642 shown that, until now, alternative routes
have exempted French workers from massively relpnglisability motives for early exits over the
past decades but put forward that a decrease igetierosity of other routes may induce people th ba
health to claim disability benefits. Results ofgdbeuthors are mostly on substitution effects betwe
the several retirement pathways available to ovagrkers. In the sequel, the objective is to gueso
steps further, by looking in more details at howreenent behavior is affected by the availabilify o
the various routes out of the labor force and hioiw availability interacts with actual health sgtu
We shall consider incentives provided by disabilitgurance programs but also by old-age specific
unemployment benefits programs and early or nomelement benefit rules, in addition to those
provided by normal pension rules.

Some difficulties arise when one wants to estinthé causal links between retirement and
health at old age. Labor force attachment, healthralative gains associated to the different patrsw
may be driven by common unobservable factors Ithiditi@s, preferences or family events. Among
other, for instance, the disability route is adegebus for those with short careers. Following the
choices made in previous waves of the ISS progvamrely on an Option Value indicator (Stock and
Wise 1990) of the incentives to leave the laborketato disentangle the effect of health versus
incitation in the retirement behavior. The Optiomld indicator measures the value to continue
working compared to the value provided by othefamst in a dynamic framework. The OV indicator
islabeled “inclusive” in the sense that it triesptmvide a synthetic weighted summary of the Option
Values associated with each possible path to ne¢ing.

The inclusive OV summarizes the main charactessticthe French retirement system and
alternative routes into a single indicator. Amohg tnany difficulties of such an exercise, one stems
from the intrinsic complexity of the French systemd of the various routes offered to workers
considering leaving the labor force. To keep thitgectable, we restrict ourselves to “normal
retirement” for wage earners or civil servants. €oning access to old age unemployment support
and pre-retirement, a one-by-one inclusion of lal possibilities that have existed over the peisod

beyond the scope of this paper and would probablgfhittle interest, given the very aggregate ratu
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of the index we are trying to build. Our approashnistead to proxy all these routes by the dominant
one for each period, giving to this route a glolweight equal to the total flow of early retirees or
unemployed for each period.

The incentive indicator for the disability pathwags been simulated following assumptions
that will be described later. Once this made, hallde able to compute an Inclusive Option Value

as.
OVtinC (t) =0ayp, OVtDl (t) + aUEROVtUER (t) + (1 —dp ~Oyer )Ovtnormal (t)

where OV,;™ is the inclusive Option ValueQV,” is the Option Value for the disability pathway,
OV is the Option Value for the unemployment-earlyreshent pathwayOV,"™is the Option
Value for normal retirement and wherg, anda,., are the relative weights of the DI and

unemployment/preretirement pathways.

The main objective of the article being to disegtanthe impact of incentives and health
status on labor force participation, we introdudmutaneously the OV and individual health
indicators in regressions explaining employmentustaThe generic equation that is estimated is

therefore:
Pr(retire =1) = d(BOV™ + 1" + &X )

with retire equal to 1 for individual not in employmengv ™ the inclusive Option Value}™" the
individual health indicator anX some individual characteristics. Regressions #se performed
separately by health quintiles. The estimations careducted with probit models specification and
standard error clustered at the individual level.

The labor force participation and health indicatans taken from the French data of the Survey
of Health, Ageing and Retirement in Europe. SHARE imultidisciplinary and cross-national panel
database of micro data on health, socio-econoratastind social and family networks of more than
85,000 individuals aged 50 or over from 19 Europeaumtries. The sample size for France is around
3000 households interviewed every two years sir@@42 Data collected include information on
individual labor market status and numerous headttiables: self-reported health, health conditions,
physical and cognitive functioning, health behayvime of health care facilities. Data on labor éorc
participation are issued from SHARELIFE, the thivdve of data collection for SHARE. This wave
provides some complementary information on peofife'sistories. The health indicator is based on

waves 1 and 2 of the survey.




Before moving to the results, we detail the comptmef the regression model in the following
subsections. The first subsection is devoted topiiesentation of the pathways, the second to the
weighting of these different pathways, the thirdite computation of the Option Values, the fouath t
the presentation of the health indicator and thettathe presentation of the main characteristi¢the

employment data.

3.a. Pathways to retirement and participation ¢olébor force

We summarize the pathways to retirement in thréegoaies: the normal retirement pathways
(main route), the sick leave and disability pathsvayroutes of interest) and the
preretirement/unemployment pathway (others). Therghirement/unemployment pathway not being
the focus of the article, we decide to aggregaésahtwo retirement routes which actually display
some common characteristics.

The main characteristics of the disability routeénbeen already presented in section 2. We
only recall here the main features of the systeaioi® 60, thegpension d’invaliditéis for individuals
with a disability rate over 2/3. Workers can algodm long-term sickness leaves. After 60, peoplg ma
be eligible to thepension d’inaptitudi®r a disability rate over % if they didn't getpension
d'invalidité before 60. These people are treated as full ratesipners even if they do not fulfill
conditions for the full rate.

For the normal retirement route, we consider tha fiillar basic pension and the second pillar
complementary pensions for private sector emplqyaed the one-pillar pension for civil servants.
The basic pension is linked to age at retiremedttanN, the number of years of contribution tothe
pension scheme. Until 2009, major changes haveeconad the condition on N for getting the full rate
before 65 (now 41 years instead of 37,5 in 19%9@) réplacement rate at this full rate and the piesal
and bonuses for retiring before or after this fatie. In 2009, the mandatory age has been shif@to
and, in 2010, it is the minimum retirement age tag been shifted to 62. Accordingly, the age for
getting the full rate without the requested valfieNohas been also increased by two years, shifted
from 65 to 67. A new reform is under way for 20battwill again affect the condition on N rather
than the age bracket for access to retirementur&ig provides a very synthetic view of the recent
changes in the main parameters of the pension schrstrating how past reforms have changed the
relationship between retirement age and the replane rate, for an individual that under pre-1993
conditions, was already unable to get the full edt&0.

The Preretirement/unemployment pathway providesengpercentage of the reference wage
at an age that has varied between 56 and 57 owgratst. Here, we have retained a stylized pradile f
this eligibility age and a fixed replacement rat®@%. We consider a fixed replacement rate, wksch

the characteristic of most of these programs. Thpndifferences concern eligibility ages, not yull




homogenous across subroutes and not constanttev@ast decades. People in early-retirement or in
unemployment go on validating years of contributidmen aged over 55 until they are entitled to the
full rate pension.

Figure 4, from Behaghel, Blanchet, Debrand and Rqge12), shows the pathways to
retirement of men and women from 1983 to 2003.\\e aselecrease in the share of people still in
employment just before their sixtieth birthday aamd increase in the shares of people in early
retirement or benefiting from unemployment insuebenefits. All over the period, the number of
people going through disability insurance or sideéeave is not negligible, but remains small,

amounting to between 5 percent and 8 percent gidpalation.

(Insert figures 3 and 4)

3.b. Weighting the Pathways to Retirement

The retrospective presentation of the pathways nlinds the changes over the last decades.
People from different cohorts experience differepportunities at the end of their working lives.
Pathways in figure 4 are proxied by the situatibage 59 in the French Labor Force Survey corrected
with administrative data on unemployment, earlyreetent and complemented with administrative
data on sickness leave and inflows from pensiimvalidité to pensiond'inaptitude We have the
information at the population level. To disaggregtie pathways by gender or education, we use
another French survey mixing information on didgabiand labor market histories to compute the
relative weights of the retirement pathways, byartsd) over the last decades.

The data are issued from the French SuSagté etltinéraireProfessionn@fiealth and Labor
Market history). The survey provides current artdospective information on health and labor market
status for 14 000 individuals aged 20 to 74 in 2@0bsuccessive spefs$n labor market histories and
all major health events in individual's lives aeported. Moreover, the survey provides generabsoci
economic information on the characteristics of letwadds and information pertaining to periods
before entry in the labor market. We select a supta of spells corresponding to the states
experienced by the individuals of the sample whgedafrom 55 to 60 years old. The states are
classified in four categories: employment, disapilior sickness leave, early-retirement or
unemployment (with unemployment benefits) and eétior out of the labor force.

We make several assumptions to compute the relagights. We consider that the DI path is
relevant for everybody and not only for those wieera to have ex-ante some obvious (observed)

reasons to consider the choice of applying for e amount of information required to be able to

6 Due to the complexity of some labor market trajees, unemployment and inactivity under 1 yeamaresampled.
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know if the DI path is a realistic prospect foriadividual may be very high and the assumptions we
should have to make very strong. We thus imputeaith individual, considering a few individuals
characteristics, the mean value of the cell, he. probability to experiment each pathway for all
individuals having the same characteristics. Thebabilities are calculated using the share of the
population for the combined age groups 55-60 oh state at a given point in time.

Figure 5 provides the stock estimator of the pagtsymobabilities by year between 1990 and
2007. The share of tH&isability and sickness leaweute increases from less than 4 to nearly 8% over
the period. However, the level remains quite lovheTshare of thdJnemployment and early-
retirementroute also nearly doubles during the period, mutidnigher level. It goes from 8 to nearly
16%, being the highest around 1998 when disalalily sickness leave route exhibit a slight decrease

after 8 years of monotonous increase.

(Insert figure 5)

The decline in the disability and sickness leavetecaround 1998 is mostly due to men
(Figure 6). It occurs at the same time as an iser@athe probability to leave the labor force tigio
the unemployment and early retiremenute. Trends for women (Figure 7) are less cl€his is the
case for most indicators on the labor market okierpgeriod, with two phenomena occurring at the
same time: changes in the relative situation oéolgdorkers on the labor market on the one hand and

the increase in women'’s labor force participatisardhe past decades on the other hand.
(Insert figures 6 and 7)

Retirement routes are also distinct by educatimelleFigures 8 and 9 draw the pathways
probabilities by education and age at leaving schidee probability to experiment DI is higher fdwet
less educated. At the beginning of the period,nioge educated (or those having left school later)
didn't use the idability or sickness leaveoute. Their propensity to claim for disability seons
increased over the period. Around 2000, the udeldbr the most graduated workers nearly equals
the one of individuals with vocational training. & difference by education is more relevant than by

gender.

(Insert figures 8 and 9)




3.c. OV computation

We will thereafter detail the specific assumptiomasde, for each pathway, to compute the OV
indicators. The OV indicators are based on the Rietsent Values (NPV) of retiring at age r,

computed at age t, and given by:

r-1 w
\/t(r) = Z ns/tﬁs_tYsy + Z 7.L-s/tﬁs_t (kBs(r) )V
s=t s=r

With parameterf=0.97 (discount factory=0.75 andk=1.5 (preference for leisure), and witl the
probability of being still alive at age s conditadmpon being alive at t, Y labor income angrBthe

pension benefit that depends upon retirement age r.

The option value of not retiring at t is given by:
G =V, (rD)-V ()

where r* is the age that maximizegry

The normal retirement route consists in the norimadic pensionrégime générdl plus
complementary pensions (ARRCO-AGIRC) for wage earmethe private sector, or of the one-pillar
pension applying to civil servants. For these pmmsichemes, the minimum eligibility age is 60 (the
current shift to 62 is without any incidence foe fhopulation under review). For the calculationhaf
incentive, an individual retiring before this age6 is supposed to live without resources unis th
minimum age and then retire immediately even iflbes not reach the additional condition required
for this pension to be a « full rate » pension. ¢¢grhis NPV will include a zero component until 60,
followed by a positive component from 60 to deaha level that will depend upon whether this
individual did or did not reach the full rate at 60

For the invalidity route, that covers the two sud@saof pension d'invalidité> and «pension
d’inaptitude», an individual exiting through this route at aaxye before 60 is entitled to 50% of a
reference wage truncated to the social securitingeiwithout any condition concerning the length o
his past career. The exact formula for this refeeemage is the mean wage over the ten best years of
this person’s career, after truncation. Here, fimpficity, we retain the truncated value of thiggmn’s
last wage. Then, when reaching the minimum retirdrage of 60, this person is reoriented toward the
« inaptitude» subroute, i.e. a computation of a full rate ralrmension (including complementary
pensions) even if this person does not totalizentiraber of years of contribution required for th# f
rate under normal provisions.

For the last route, the unemployment/preretiremeute (hereafter « PR »), it offers leaving at an
age that, depending upon year of exit, has beemaltively equal to 56 or 57, with a level of benef

applying to one’s last wage truncated to 200% ef3cial Security ceiling, with two different rates
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applied to the share of this last wage below angr dkie Social Security ceiling. People exiting
through this route then go on accumulating yeargaoficipation to normal Social Security and start
getting their pensions as soon as they reach ¢onslifor this pension to be a full rate one. Tloste
only applies to wage earners in the private se&ice it is not possible to voluntary quit thedab
force at e.g. 55 and wait until the eligibility afye this PR route, exits through the « PR » raare
treated as equivalent to exits through the nornoalte;, i.e. full inactivity until the minimum
retirement age.

Table 1 shows computations associated to the nawu# for an individual considering different

ages at leaving the labor force when his curreatia$5.
(Insert table 1)

This person is a private sector worker born in 188@ing started working at 17. If he had chosen
to leave the labor force at 55 (in 1985), he wdudgte had to wait until 60 to get a pension of only

10948 equivalent Euros per year. The grey shadea siiows the resulting sequence of discounted

utility flows by year: zero utility until age 59 ¢fuded, then a utility at age 60 cm‘*(L0498)Y y that,

with k=1.5 andy=0.75 is equal to 1874, hence, after correction darvival and discounting, a
contribution to intertemporal well-being of 1510hél sum of all these contributions from 55 to the
maximum life span was 20955. The same personadtl5 but rather contemplating leaving at 60
could expect at this age a much larger pensior5d7Q, the gap being due to the 5 additional yefrs o
contributions to both the general regime and complgary schemes. In such a case, the discounted
sum of utility flows includes non-zero values cepending to net labor income between 55 and 59,
followed by the flows resulting from the new benéfvel, hence a much larger NPV of 37828.
Considering retirement at still older ages did festd to large additions to this person’s
pension benefits, given the rules that appliedhi® ¢ohort. For this person having started working
1947 at 17, continued work until 59 warranted & fate pension at 60 and beyond this age, further
increments due to postponing had only small coresecgs for the level of benefits: they were almost
exclusively the result of the accumulation of aiddial points in complementary schemes.
Nevertheless, in this example, retiring later alsvagsulted in a higher NPV, despite the choice of a
relatively high preference for leisure. The vakieequal to 1.5 means that, in the short run, the
individual is better off once retired instead ofrkiag as soon as his replacement rate is higher tha
66%, and such is the case here after age 60. Buietulting short run loss in well-being in case of
postponement remains more than compensated bwcheffgetting a slightly higher pension all over
the retirement period. As a result, viewed from B& age maximizing the NPV was 65, and the
option value of going on working at 55 was NPV(5);81PV(55,55)=39106-20955=18151, reported

in the bottom cell of the table.
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How are these incentive measures distributed anttomgvhole population under review and
for the three different routes considered in thiglg? The left panels of Figure 10 show mean OVs
associated to these three routes for respectively amd women from our sample. By construction,
OVs at 55 are the same with the normal and thed®Eyand then a break is observed for these OVs
at 56 and 57 for the PR route while OVs for thenmadrroute decline much more gradually.

The disability route, after 56 or 57, has charasties that are very similar to the PR route,
replacement rates being roughly similar. The méfifiergnce is therefore the fact that this routesdoe
not entail any age condition, hence a much lowéonpralue of going on working for people having
access to this route as soon as age 55.

Graphs on the right panels give the percentageeaople for which OVs turn negative at each
ages, i.e. those reaching an age where leavinigivoe force provides a discounted utility flow hégh
than the one potentially derived from retiring aty dater age. Despite the relative generosities of
benefits offered through the Invalidity and PR emjtthese proportions remain low or even zero until
the minimum retirement age. The reason is again) thathe specification ojandk, staying in the
labor force is always preferable to exiting as lasghe replacement ratio falls short of the inverfs
the k parameter that measures preference for leisuree, Heis equal to 1.5, meaning that net
replacement rates higher than 66% are a necessagition to make immediate exits welfare
improving. Such replacement rates are almost neveined before the age of 60. It is only after the
minimum retirement age that such replacement stta$ occurring, yet only through the normal and
invalidity routes. This explains the full supergmsi between profiles for the normal and
preretirement route at all ages: those peoplefithdiprofitable to exit through the « PR » route &r
fact those who could directly move from the PRHe hormal route and leave the labor force with a
sufficiently high level of their normal pension,thi as expected, one first spike at the minimum age
of 60. This spike is much more pronounced for thealidity route, as this route amounts to
systematically offering a full rate normal pensiahthis age whatever the past record of Social

Security contributions.

(Insert figure 10)

3.d. Measuring Health

The health index is computed using the SHARE daltaviing the methodology developed by
Poterba, Venti and Wise (2010) on the American tHeahd Retirement Survey data. The authors
assume that latent health is revealed by respdost® long list of questions asked in the survey
relative to health status and changes in healtiusstd he health index is then defined as the first

principal component of these selected health measiiris a weighted average of the health indisato
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with weights chosen to maximize the proportiontwf variance of the individual health index that can
be explained by this first principal component.sTimethodology has been replicated on 25 questions
of the SHARE questionnaire. Details on the selecfedstion and on the weights are provided in
appendix 1 and in Coile, Milligan and Wise (2013)

The percentiles of health, by age and sex are givégure 1%. Percentile 1 corresponds to the
worst health, percentile 100 to the best. Unsurggig, the health index is decreasing with age iand

higher for women than for men.

(Insert figures 11a and 11b)

3.e Employment data

Data on labor market states are issued from SHARE/Lthe third wave of data collection for
SHARE. This wave provides some complementary inédiom on people's work histories. The data
collection for SHARELIFE took place between Falb80and Summer 2009. Over a sample of 2,483
individuals for France, we consider 1121 individuamployed at 54 for whom we have information
on past careersand on health indicators. Followhrgm from age 54 until retirement provides
information on 6 274 annual spells. For each oladeEmw we have additional information on gender,
age at leaving school, skill (executive or not exee), degree, marital status and assets of the
household.

Regressions are made on the whole sample but alsosubsample corresponding to health
quintiles or education levels. The size of the anie, the number of observation and the mean

retirement rates will be detailed in tables of tsswith the coefficients of the regressions.

4. Results

Table 2a displays the results of probit modelshef transition to non-employment, between
ages 55 and 64. Transition to non-employment isidened thereafter equivalent to retirement:the
transition into employment from any other stateh#f labor market is rare in this age group so we
consider that leaving the labor market after 5briance is an absorbing state. We include variotss se
of controls in models (1) to (8). The first four deds are estimated using dummy variables for health

guintiles. The last four replicate the same spediiibns but including the health index under adime

7 The figures are drawn using the lowess smooth8tat.
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assumption instead of health quintiles. The vahidhe Inclusive OV in the regressions are in uafts
10 000.

Results on the inclusive OV are unchanged when hage the specification of the health
indicator. The coefficient of the inclusive OV hhg expected negative sign and is highly significan
i.e. individuals with higher incentives to delaytirement will effectively do it. The results remain
remarkably robust to the various sets of conti©@tsefficients for the Inclusive OV are between -®.04
and -0.048. The effect on the probability of retient of a one standard deviation change in thei®V
given within brackets in table 2a, under the editacoefficient. Since this standard deviation is
roughly equal to 10 000, our unit for measuring OWese simulated effects have the same order of
magnitude as estimated coefficients. They rangevdet -0.042 and -0.044 percentage point.
Considering the mean level of probabilities toresti.e. 0.124, this implies a decrease of necbkb 3
for these probabilities : this impact is quite &rdput it correspond to a change in incentives ithat
itself quite large, amounting to two thirds of thean Inclusive Option Value..

Estimates for control variables imply that peopldétter health tend to retire at older ages. All
coefficients on health quintiles are negative agdificant in specifications (1) to (4), i.e. indtilals
in a health quintile higher than the first (worgalth quintile) tend to remain longer in the labor
market. However, there is no clear trend and afimssumption on the health effect might be rejecte
Coefficients of health quintiles 2 to 5 tend to ithan inverted U-shaped pattern.

Probabilities to retire are also higher for men amatried people. The higher probabilities for
men may result from higher pension entitlement uknger careers not fully captured by incentive
variables. Concerning married people, higher prepies to retire can be due to joint retirement
decisions of spouses, especially for women (Séddlod Walraet, 2003). On the other hand,
coefficients for wealth and education are not sigant at the 5% level when these variables are
introduced in the regressions. A higher educatwell decreases the probability to retire, as cobeld
expected, but the results are hardly significargbably because financial motivations to postpame f

more skilled people are, here, appropriately captiny the OV indicator.

(Insert table 2a)

Figures 12 and 13 display predicted versus acatisement behavior by age. Predicted hazards
and survivals are simulated by age using the etunaoefficients of specification (8) where age
effects are captured by dummies rather than withear specification. Age effects are introduced to
capture progressive changes in preferences faremetint when people get older, but also some
possible attraction effects for some specific estient ages: using dummies is better suited for
capturing this second category of age effects. Agreeral rule, using dummies rather than a linear

trend by age does not affect the estimated imdatieoOV indicator, but leads, effectively, to achu
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better fit reflected on these figures 12 and 13.eMmv, there remains a slight underestimation of

survival rates and an overestimation of hazardseateind 62. Results are the same by gender.

(Insert figures 12 and 13)

Table 2b replicates the specifications 1 to 4 theglintiles) of table 2a for a different OV
indicator. This alternative indicator is computeg dveraging, over the three potential routes, the
percentage gains from delaying retirement meashyethe corresponding OVs at age a divided by
Net Present Values of retiring, through this roatethis age a.Averages are computed using the same
relative weights as the ones used for the initialusive OV. This new set of estimations confirimatt
the estimated impact of financial indicators is edtnthe same whatever the set of control variables

introduced in the model.

(Insert table 2b)

Tables 3a and 3b displays estimates for the sanielsas in table 2a and 2b, but separately
for the five health quintiles. The mean retiremexté is decreasing with the level of health frodb0.
for the worst health quintile to 0.096 for the blesglth quintile. This means that individuals irtée
health retire at older ages. The effect of finanicieentives provided by the pension system is &igh
in the middle of the health distribution (table .38hanges in the probability of retirement assedat
with a change of one standard deviation for ine@stiis -0.06 in the"2 quintile, between -0.04 and -
0.05 in the % and 4" quintile and around only -0.02 in th8 guintile. It is as if choices for individuals
in very good health were less dependant on finametntives, both because good health may be
associated to better working conditions that redpigpensity to retire or, quite at the opposite,
because a very good health offers opportunitiesalternative projects or activities during the
retirement period. The low coefficient for the Iastiguintile is less counterintuitive as people aub
health may be constrained to retire whatever thanftial conditions. The regressions with the gain
variable confirm the results of the OV Incentivéigator, but generally less significant. Coeffidgen
are significant only for the"2and ¥ health quintiles, i.e. in the middle of the heatiktribution.

Predicted hazards by health quintile are givenguaré 14.

(Insert tables 3a-b and figure 14)

Table 3c presents the results of models includinectly the interaction between health status
and the incentive variable, with a linear specifma for the health variable. This specificatian i

more constrained than the previous one and lessmative :the negative interaction between health
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and Inclusive OV is not statistically significafut coefficients of the OV inclusive variable remai

the same as in specifications (5) to (8) of table 2

(Insert table 3c)

Last, in table 4a and 4b, we present estimatiorigding interactions between education levels
and the incentive variables, either the Inclusivé (able 4a) or the gain indicator (table 4b).
Unsurprisingly, the higher educated people are|diver is the mean retirement rate and the higher i
the mean of the OV Incentive indicators. The effettchanges in the probability of retirement
associated with a one standard deviation of thiisie OV is nearly twice as large for high school
graduates or above (nearly -0.06 for a mean redintmate of 0.109) compared to high school
dropouts (around -0.03 for a mean retirement r&t6.038). Results are not very sensitive to the
specification of the model. The general pattethéssame with the gain indicator but with resthist

are generally less significant.

(Insert tables 4a and 4b)

5. Simulations

Results of the previous section have shown thdthhaad incentives provided by the pension
system simultaneously impact on individual retirammaehavior. We will now simulate changes in the
retirement behavior, for a given level of healtbr flternative scenarios concerning pension or
disability entitlements.

The share of th®isability and sickness leavamong the retirement pathways being quite low
in France (Figures 4 to 8), the part of this speg#fth in the inclusive OV is quite slight. We bav
thus to simulate large changes in the availabibfythis subroute to observe some impact on the
Inclusive OV and thus on retirement behavior.

We first simulate retirement behaviors as if onlyeoexit route were available, normal
retirement, unemployment/preretirement or DI. Them add two“mixed” scenarios. These two
scenarios use unchanged probabilities to exit tivahe unemployment/preretirement pathway. But
probabilities differ concerning exits through thé fathway for remaining people, respectively 1/3
and 2/3. .

These scenarios are applied first to the whole jatipn and then to the subsample of

individuals more directly concerned by DI, i.e. sedor which the incentive to retire is higher tgh
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the DI route than through the normal route, theegahe “DI” subsample. These people are those

whose OVs are lower under DI than under normaleeient, at the time of effective retirement.

(Insert figures 15 and 16 and table 5)

Simulated results are provided in figures 15 (whsdenple) and 16 (DI subsample), using
survival functions. They are summarized on tablasthg average years spent at work under the
various scenarios, compared both to actual numbedsto the simulated baseline scenario. More
precisely, the indicators provide the mean cumgatiumber of years of work from 55 to retirement,
for each scenario. Column 1 provides results fer wWhole population and column 2 for the DI
subsample.

Graphs of survival functions show that all alteiveatscenarios are bracketed within the two
polar cases where only the normal route is acdessibwhere the DI route is available to 100% &f th
population.

When the whole sample is considered, average ydarsork computed under the baseline
scenario are close to the actual figure, respdygtbi&09 and 5.652.

The average years of work over the age 55-64 ifyeve retires through the normal retirement
route is simulated equal to 5.495, which is almhgt same as the baseline value. This result is
explained by the predominant weight of the norratitement route in the Incentive OV indicator slt i
lower than the observed average years of work msample, 5.652. The simulated average years of
work drops to 4.957 if everyone retires through EHeroute.Years of work are nearly 14% greater
under the regular retirement incentives than utigeDI incentives. Dl is the route which impliegth
lowest number of years of work after 55. Even | shmulation where everyone would have access to
unemployment/preretirement at the end of theireareghe mean number of years of work between 55
and 64 would be higher (equal to 5.089).

Moving to the “DI” subsample, average years of wark always lower. The difference in
actual averages is quite high: 5.652 for the wisaleple, 3.886 for the DI subsample. The estimated
model predicts a higher number of years worked &% equal to 4.692. Simulations made on this
subsample exhibit the same patterns of resulth@®mnes made on the whole sample: the highest
number or years of work for incentive of the direetirement route (4.766), the lowest number of

years of work for DI (4.188) and each other sitwatietween these brackets.

6. Conclusion

The main objective of this paper was to estimate af given health status, which part of the

labor force participation at old age is determitydthe provisions of disability insurance programs.
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For that purpose, after a presentation of the rf@tures of the DI and other retirement pathways fo
older workers in France, we estimated the impadhefpension and DI schemes on exits from the
labor market, controlling for health status, anthgs synthetic Option Value indicator. The OV and
health indicators are introduced simultaneously iprobit equation. The dependent variable is the
probability to make a transition from employment non-employment after 55. The model is
estimated on the French data of the European SH8Riey. We conclude unsurprisingly that a
decrease in the generosity of the pension and B¢rees (i.e. a higher value of the OV) induces
people to stay on the labor market and that paodetter health tend to retire at older ages.

In the OV approach, DI incentives enter as a corapbnf a larger inclusive OV indicator. In
order to isolate the impact of DI, we relied on gliations. First, we present extreme situations
simulating what individual's retirement behaviorulbhave been if each of the three exit route had
applied to all individuals, then some mixed scemawith various relative importance of the DI
pathway. We show that average years of work bets&eand 64 are nearly 14% greater when regular
retirement incentives are applied to the whole petan than when it is DI rules that are
systematically applied. We then conduct the sanadyais on a subsample of individuals considered
as having higher probabilities to be eligible tq D&. a “DI” subsample. The average years of work
are always lower for this subsample. The differencéne actual averages is quite high: 5.652 fer th
whole sample, 3.886 for this selected DI subsanpileulations made on this subsample exhibit the
same patterns as for the whole sample: the highuesber or years of work for incentives of the direc
retirement route, the lowest number of years ofkwfor DI and each other situation between these
brackets.

Of course, such simulations remain theoretical apthewhat disconnected from recent
changes in retirement policies in France. As waalled by Figure 1, French LFP rates for the 55-64
age group have started reincreasing significantlgesthne mid 2000s, essentially due to successive
reforms in the normal retirement route, accompanidyy stricter rules for the
unemployment/preretirement pathway.Less impacetirement age could be awaited from reforming
a disability pathway that, until now, has remaimethtively well-focused on those people whose
health status really deserve specific dispositicasightening of these rules would have been #Hgcia
problematic with low financial returns at the glolsvel.

The main contribution of the paper has rather keeiiustrate how financial incentives and
health status indeed interact to determine retinémeehavior, using original SHARE data,
complemented with other statistical informationphaving our knowledge of both monetary and non
monetary determinants of retirement behavior isnajor importance for the ex post and ex ante

evaluation of both past and future reforms.
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Appendix 1: coefficients of the health index

Difficulty walking several blocks 0.28[LEver experienced heart problems 0.162
Difficulty lift/carry 0.284 | Hospital stay 0.126
Difficulty push/pull 0.289 Home care 0.211
Difficulty with an ADL 0.272| Doctor visit 0.200
Difficulty climbing stairs 0.294 Ever experienced psychological.067
problems
Difficulty stoop/kneel/crouch 0.30ftEver experienced stroke 0.124
Difficulty getting up from chair 0.26% Ever experienced high blood pressure 0.110
Self-reported health fair or poor 0.2 &ver experienced lung disease 0.105
Difficulty reach/extend arms up 0.22°Ever experienceddiabete 0.0p1
Ever experienced arthritis 0.188BMI at beginning of period 0.09p
Difficulty sitting two hours 0.178 Nursing home stay 0.024
Difficulty pick up a dime 0.152 Ever experienced cancer 0.088
Back problems 0.161

Note: Values are based on data from 2004 to 20884%bservations.
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Table 1: Computation of incentives, an illustration

Age of potential retirement

55

56

57

58

59

60

61

62

63

64

65

Permanent pension once fully retiretD498

Age Life probs

55
56
57
58
59
60
61
62
63
64
65

95
96
97
98
99
100

1
0.988
0.976
0.963
0.949
0.934
0.919
0.902
0.885
0.867
0.848
0.02
0.013
0.008
0.005
0.004
0.002

Net wage if working 19079

Disc. life probs
1
0.959
0.92
0.881
0.843
0.806
0.769
0.734
0.699
0.665
0.631

0.006
0.004
0.002
0.001
0.001
0.001

o O O O

1510
1442
1375
1310
1246
1183

N W o1 N

1

12206 13703 14199 14683 15170 15685 15980 16453 16730 17138
19497 19748 20147 20191 20786 21068 21191 21293 21230 21256

2164 2164

0
0
0
0
1691
1615
1540
1467
1395
1325

N W o1

2111

0

0

0
1844
1761
1679
1600
1522
1445

N W O ©

2164 2164 2164 2164 2164 2164 2164 2164

2111
2043
0
0
1894
1809
1725
1643
1563
1484

N W o ©

2111
2043
1987

0
1942
1855
1769
1685
1602
1522

15

N A~ OO ©

2111
2043
1987
1903
1990
1901
1812
1726
1642
1560

15
10

2111
2043
1987
1903
1860
1949
1858
1770
1684
1599

15
10

2111
2043
1987
1903
1860
1794
1885
1795
1707
1622

16
10

2111
2043
1987
1903
1860
1794
1718
1835
1745
1658

16
10

2111
2043
1987
1903
1860
1794
1718
1643
1767
1678

16
10

2111
2043
1987
1903
1860
1794
1718
1643
1559
1709

17
11

Sum of flows

2095525629 29866 32601 35257 37828 38347 38534 38872 38951 39106

Option value

18151
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Table 2a: Effect of Inclusive OV on Retirement

1) @) ®3) (4) (5) 6) @) ®)
retire retire retire retire retire retire retire tire
OV_lInclusive -0.047*** -0.046*** -0.047*** -0.046** -0.047%*** -0.046*** -0.048*** -0.046***
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) 00B) (0.006)
[-0.044] [-0.042] [-0.044] [-0.042] [-0.044] [-0.23 [-0.044] [-0.042]
Health Quintile 2 -0.041*** -0.041%** -0.041%** -0042%**
(second lowest) (0.010) (0.010) (0.010) (0.010)
Health Quintile 3 -0.031*** -0.031*** -0.034*** -0034***
(0.011) (0.010) (0.010) (0.010)
Health Quintile 4 -0.029*** -0.030*** -0.028*** -0029***
(0.011) (0.011) (0.011) (0.011)
Health Quintile 5 -0.059*** -0.057*** -0.060*** -0058***
(0.010) (0.010) (0.010) (0.010)
Health Index -0.010*** -0.010*** -0.010*** -0.@0***
(0.002) (0.002) (0.002) (0.002)
Men 0.018** 0.017** 0.018** 0.017**
(0.009) (0.008) (0.009) (0.008)
Married 0.035%** 0.034%*** 0.034*** 0.034#+*
(0.009) (0.008) (0.009) (0.008)
Educ: Vocational 0.016 0.017 0.015 0.016
(ref. no diploma) (0.011) (0.011) (0.0112) (ap1
Educ: HS graduate and above -0.007 -0.006 60.00 -0.005
(0.010) (0.010) (0.010) (0.010)
Total assets 0.049 0.043 0.044 0.039
(in million euros) (0.043) (0.042) (0.044) (@3)
Age Linear Dummies Linear Dummies Linear Dummies nelar Dummies
# of observations 6,274 6,274 6,274 6,274 6,274 7%6,2 6,274 6,274
# subjects 1121 1121 1121 1121 1121 1121 1121 1121
Mean Retirement Rate 0.124 0.124 0.124 0.124 0.124 0.124 0.124 0.124
Mean of OV 15 055 15 055 15 055 15 055 15 055 %05 15055 15 055
Std. Dev. Of OV 10 255 10 255 10 255 10 255 10255 10255 10 255 10 255

Robust standard errors in parentheses, *** p<0t®h<0.05, * p<0.1

Note: Coefficients are marginal effects of a 10 06@ change in OV from probit models. The effetamne standard deviation change in OV is showrratkets
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Table 2b: Effect of % Gains in Inclusive OV on rethent

(2) () Q) (4)
retire retire retire retire
% Gain in OV -0.039***  -0.037***  -0.040*** -0.038**

(0.013) (0.012) (0.012) (0.012)

Age Linear Dummies Linear Dummies
Health Quintiles X X X X
OtherXs X X

# of observations 6,274 6,274 6,274 6,274
# subjects 1121 1121 1121 1121
Mean Retirement Rate 0.124 0.124 0.124 0.124
Mean of % Gain in OV 0.624 0.624 0.624 0.624
Std. Dev. Of % Gain in Ov 0.683 0.683 0.683 0.683

Robust standard errors in parentheses, *** p<0t®(p<0.05, * p<0.1
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Table 3a: Effect of Inclusive OV on Retirement bgaith Quintile

# of Obs Mean Mean Std. Dev. Specification
Ret. Rate of OV oV (1) (2) (3) (4)
Ov: Lowest Quintile 1260 0.159 14 233 9513 -01040 -0.041* -0.040** -0.041**
(WorstHealth) (0.017) (0.016) (0.018) (0.017)

[-0.036] [-0.033] [-0.035] [-0.034]

QV: 2nd Quintile

1253 0.122 13 872 9370 -0.074%+ -0.071%*  -0.071%*  -0.068***
(0.014) (0.013) (0.014) (0.013)
[-0.061] [-0.060] [-0.060] [-0.058]

OV: 3rd Quintile 1257 0.134 14 711 10 072 -0.049%* -0.043%*  -0.049%*  -0.042%*
(0.014) (0.014) (0.015) (0.015)
[-0.046] [-0.042] [-0.046] [-0.041]

OV: 4th Quintile 1245 0.128 15 910 10 642 -0.047% -0.049%*  -0.053%*  -0.054%*
(0.012) (0.012) (0.012) (0.012)

[-0.046] [-0.045] [-0.053] [-0.051]

OV: Highest Quintile 1208 0.096 16 803 11 125 190 -0.017* -0.017 -0.015

(Best Health) (0.010) (0.010) (0.011) (0.010)
[-0.021] [-0.020] [-0.019] [-0.018]

Linear Age X X

Age Dummies X X

OtherXs X X
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Table 3b: Effect of % Gain in Inclusive OV on Retitent by Health Quintile

# of Obs Mean Mean Std. Dev. Specification
Ret. Rate of Gain Gain (1) (2) (3) (4)
Ov: Lowest Quintile 1260 0.159 0.721 0.904 -0.012 -0.014 -0.012 -0.014
(WorstHealth) (0.019) (0.018) (0.019) (0.018)
OV: 2nd Quintile 1253 0.122 0.611 0.584 -0.083*** -0.084*** -0.079*** -0.080***
(0.026) (0.025) (0.026) (0.025)
OV: 3rd Quintile 1257 0.134 0.569 0.537 -0.056* .04B* -0.059** -0.049*
(0.029) (0.027) (0.030) (0.027)
OV: 4th Quintile 1245 0.128 0.628 0.812 -0.034 040 -0.040 -0.046
(0.031) (0.030) (0.032) (0.030)
OV: Highest Quintile 1208 0.096 0.623 0.605 -0.023  -0.017 -0.023 -0.016
(Best Health) (0.019) (0.018) (0.019) (0.018)

Linear Age
Age Dummies
OtherXs
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Table 3c: Effect of Inclusive OV on Retirement witlealth Index Interaction

(1) (2) (3) (4)
retire retire retire retire
OV_Inclusive -0.047**  -0.046**  -0.048***  -0.046**
(0.006) (0.006) (0.006) (0.006)
[-0.044] [-0.041] [-0.044] [-0.042]
Health Index -0.018**  -0.018***  -0.021***  -0.020**
(0.007) (0.006) (0.007) (0.007)
OV*Health Index -0.001 -0.001 0.000 0.000
(0.005) (0.004) (0.005) (0.005)
Age Linear Dummies Linear Dummies
OtherXs X X
# of observations 6,274 6,274 6,274 6,274
# subjects 1121 1121 1121 1121
Mean Retirement Rate 0.124 0.124 0.124 0.124
Mean of OV 15 055 15 055 15 055 15 055
Std. Dev. Of OV 10 255 10 255 10 255 10 255

Robust standard errors in parentheses, *** p<0:9{<0.05, * p<0.1

Note: Coefficient are marginal effects of a 10 @@ change in OV from probit
models. The effect of a one standard deviation gham OV is shown in brackets
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Table 4a: Effect of Inclusive OV on Retirement ljuEation Group

# of Obs Mean Mean Std. Dev. Specification
Ret. Rate of OV ov (1) (2) 3) (4)
OV: < High School 2150 0.138 12 352 8 782 -0.033** -0.030**  -0.035***  -0.031***

(0.012) (0.012) (0.012) (0.012)
[-0.028]  [-0.024]  [-0.029]  [-0.025]

OV: Vocational

1265 0.132 15 804 9 301 -0.041%  -0.045**  -0.040* -0.044*
(0.017) (0.017) (0.019) (0.019)
[-0.036]  [-0.038]  [-0.035]  [-0.037]

OV: High School graduate and above

1932 0.109  10BO 11964  -0.059%* -0.055** -0.058%*  -0.054%+
(0.007) (0.007) (0.007) (0.007)
[0.060]  [-0.058]  [-0.061]  [-0.059]

Linear Age
Age Dummies
OtherXs
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Table 4b: Effect of % Gain in Inclusive OV on Retmment by Education Group

# of Obs Mean Mean Std. Dev. Specification
Ret. Rate of OV ov (1) (2) (3) (4)
OV: < High School 2150 0.138 0.575 0.638 -0.010 .000@ -0.011 -0.008
(0.019) (0.019) (0.020) (0.019)
OV: Vocational 1265 0.132 0.610 0.513 -0.052* 579 -0.048 -0.053*
(0.030) (0.030) (0.031) (0.031)
OV: High School graduate and above 1932 0.109 10.62 0.584 -0.104%*** -0.095*** -0.100*** -0.092%***
(0.018) (0.017) (0.018) (0.017)
Linear Age X X
Age Dummies X X
OtherXs X X
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Table 5 : Simulations

Average years of

work
Wholesample DI
Actual 5.652 3.886
Baseline 5.509 4.692
Everyone in DI 4.957 4.188
DI=1/3 5.387 4.554
DI=2/3 5.231 4.384
Everyone Normal Retirement 5.495 4.766
Everyone in Unemployment 4.089 4.293

Note: DI=1/3 means DI=1/3 of the observed sum df&3)
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Figure 1: Labor force participation for the 55-@&karoup
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Note : The thin line reports the gross labor fquaeticipation rate. The thick line reports a LFRereorrected for
changes in age structure within the 55-64 age letaélor instance, starting 2001-2002, the grossisapushed
above its basic trend by the arrival at 55 of tist fbaby-boom cohorts. The corrected rate neagalithis
temporary phenomenon. The break in 2002-2003 quoress to the shift from the annual to the contirsutione
Labor force survey.

Source :Labor Force Survey and Minni (2012)

Figure 2: ‘bensions d'inaptitude total flows
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Figure 3: Changes over cohorts for the normalemtent pathway
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Note : The graph presents the relationship betweglacement rates and age at retirement for amgtrifltive case of worker
in six successive cohorts. These illustrative wistare supposed to have worked as wage earnédrs private sector, paid
at the current Social Security ceiling, since the af 24 only. This age has been chosen to illigstnaw the initial rules
penalized workers with careers too short to getllardte pension at age 60. The last cohort iscééfd by the change in the
minimum age at retirement, raised from 60 to 62hgy2010 reform.

Source :Authors computation based on the PENSIRRosimulation model.

Figure 4: Pathways to retirement, men and women
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Note: Pathways are proxied by the situation at age 59 (source: EnquéteEmploi) corrected with administrative data on
unemployment (source: Unédic), early retirement (source: Dares) and complemented with administrative data on sickness leave
(soutce: CNAM) and inflows from pension d'invalidité to pensions d'inaptitude (source: CNAV).

Break in the series: Data on sickness leave is missing before 1997; before that date, workers in sickness leave are recorded as
employed.

Source: Behaghel, Blanchet, Debrand and Roger (2012)
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Figure 5 : Pathway probabilites by year
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Figure 6: Pathway probabilities by year (men)
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Figure 7: Pathway probabilities by year (women)
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Figure 9: Probability of DI by age at the end of school
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Figure 11a: Percentiles of Health Index, by AgenMe
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Figure 11b : Percentiles of Health Index, byAge,ri¢o
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Figure 12a: Model Fit, Hazard, Men

(mean) Predicted

(mean) Actual

(,Q -
q: -
B
©
N
[1+]
T
(\! -
O —
T T T T T
54 56 58 60 62
Age
Figure 12b: Model Fit, Hazard, Women
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Figure 13a: Model Fit, Survival, Men
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Figure 13b: Model Fit, Survival, Women
H —
oo_ -
LO_ -
©
= Predicted
S
= Actual
(99} < |
(\! -
o —
T T T T T
54 56 58

38




Figure 14: Predicted hazard, by health quintiles
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Figure 15: Survival functions under alternativersu@s, full sample
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Figure 16: Survival functions under alternativersrés, “DI” sample
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