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Avomnpio Kow GUPPETOYN oTNV ayopd epyaciog oty EALdda:

Mio piKpoolKovOpETPIKY] avaivon

Nuworaog K. KaveAldomoviog

INEPIAHYH

Sopemva ue otoyeion g EAXTAT to 2002 to 18,2% tov minbuouov g EALGSag
avTeTonilel kdmolo ypdévio TPOPANUe vysiog M KkAmol HOpPON ovamnpiag. Av Kol TO
T0G00TO avepyiog yio To dTopa avTtd epgaviletal luKpdTEPO GE OYECT LLE TO OVTIOTOLYO TOV
YEVIKOO TANOLGLOD, TO TOGOOTO TV U1 OIKOVOUIKA EVEPYMV EIVOL EVIVTTOGLOKA VYNAOTEPO
(84%) oe oyéon pe awtd Tov Yevikod TAnBvouod (58%). Avtoi ot apBpoi vrovoovv cofapig
EMATOGELS 0TV TOOTNTA {ONG TOV ATOU®V UE Ypovia TpoPAnpata vysiog 1 Kdmolo popen
avammpiog kot cvyypoveag emPapovoelg otov Kpatwkd IIpodmoroyiopnd pe xovovAla yio
ouvtaelc N emdopata avamnpiag. Evioyvon g evepyomoinong oavt®v Twv oTOU®V Kol
a&10moiNoT TOV TEPAYOYIKOV TOVG SLVOTOTHTOV GTNV ayopd epyaciog eival Tpopaveg ot Oa
éxel Betikn emidpoon TOGO TNV OKOVOWUIKT Kot KOwmvikny Tovg (o1, kabd¢ kol oto
OWKOVOUIKA Tov dnuociov. Tlpog To0TO €lvarl ¥pNoYO Y10 TOVG GYESNOTEG TNG OYETIKNG
TOALTIKNG, KaOdG Kal Yo kB evolapepduevo, netald dAlov, va yvopilovv enaxkpifoc moto
Kot wOoM €lvar 1 EXOPACT TNG OVOTNPIOG GTNV ATOPACT Y10 GUUUETOYN GTNV ayopd EPYACIag.
Al0QopeTikd piypo ToATIKNG ypetdleTon va aokohovBnbel av 1 avamnpia £xet Evrova apvnTiko

OVTIKTUTIO GTI] GUUUETOYT KoL SLOPOPETIKO iyUa oV EYEL LKpN 1 QpUEANTED EmidpaoT).

H axpifg pétpnon g enidpacng g ovomnpiog oI GLUUETOYN OTNV ayopd €pYaciog
dev givon po amAn Sradikacio. Apyikd, 1 GUUUETOYN GTNV ayopd EPYOCIOG Elval Lo SUVOULKN
dwdwoocio kot étor dropa mov MO GLUUETEYOLV £Yovv peYOADTEPT mMBavotnTo Vo
CUUUETEYOVY Kot 6T0 pEAAOV. EmmAéov, mépa amd To TOPATPOVUEVO KOl KOTOYPOUUEVO
YOAPOKTNPLOTIKG TV atOp®mV (VA0, NAIKia, EKTAIGEVLGT), OIKOYEVELOKT KATAGTOON) VITAPYOVV
KOl OPIOUEVO OTOPOTIPNTO YOPUKTNPICTIKA, To. omoio pmopel vo, emnpedlovv Oetikd 1
OPVNTIKE TNV amOPOCT Y10 GUULETOYN otV ayopd epyacias. Edv avtd 6 Anebovv vroym
KoL 0V YPNOIULOTOIN00VV KATAAANAEG OIKOVOUETPIKEG TEYVIKES , TOTE Ol VITAPYEL GPAALLO OTN
HETPMNON NG EMOPAOTS TOV TPOPANUATOV VYEIOG OTN GUUUETOYN GTNV 0yopd EPYOCig Kot

TOavOV AGOOGC TPOTAGELG TOALTIKG.

Eivar Aoyikd 6t daotpopotikd otoyeia, Omm¢ to mopamave g EAXTAT, oev
Tpoceyyilovy 0VTE TO SLVOUIKO YOPOKTAPO TNG CLUUETOYNG OTNV 0yopd epyaciog ovTe TV
OTTOPOTAPNTN ETEPOYEVELD TOV ATOUMV, UIOG KOl ATOTVTOVOLV £V oTty[dtumo and ) {on
TOUG. X€ OLTN TNV TEPIMTOON YPOVIKA EMavVOAAUPavOUEVO OlLUGTPOUNTIKG oTOLYEl
(longitudinal datd npocépouvv TepPIocOTEPA TAEOVEKTALOTO, CPOD ETLTPETOVY TH XPYON TLO
TOAVTAOK®YV VTOOEYUATOV, TO, OOl UTOPOoLV Vo EEETAGOLV S10d1KAGieg Ol omoieg gival ek
QUCEMG OLVOLUKEG OAAG KoL Vo EAEYEOLY Yo KABE LOPPY| ETEPOYEVELNG, TAPOUTNPOVUEVIC ] LN



2NV mOPoVcO EPYONCIO YPTOLUOTOIOVVTOL TO. EAANVIKA OTOLXEIN OO TO ELVPOTAIKO TAVEL
(European Community Household Panel - EGhtie ta étm 1994-2001.

INa v avédivon g TBavOTNTOG CLUUETOYNS OTNV Ayopd €PYCING YPNOLOTOIOVVTAL
dtdpopa viodeiypoto probit. Apyucd ypnoonoteitat £vo SleoTpopatikod otatikd probit.
GUVEYELOL TO VITOSELY LA EUTAOVTICETAL, TEPIAAUPAVOVTOG LU0 SOVVOUIKT OYECT) LETOED TOPIVIG
KO TTPOTYOVUEVIC GUUUETOYNG. AKOAODOmG TO SLVOUIKO VITOSELY IO EKTIHATOL AapPdvovTag
VIOYN TNV amapatipnTy etepoyéveto (Unobserved heterogenditye tic kotdAnieg teyvikég
Tyaiov emdpdcenv (random effecds Tétowo dvvapukd vrodeiypato Toxoiov emdpdcewy,
TAPOAQ TO. TAEOVEKTNLOTA TOVG OTNV TANPOTNTO LETPNONG, TAPOLGSLALOVY TO TPOPANLO TOV
apyikadv cvvOnkav (initial conditiong. Tlpokeiévoy vo, ovTIUETOTOTEL OVTO Kol TO
OmOTEAECUATO VO, UV €lvol HEPOANTITIKG, EKTILMVTOL LTOJEIYUATO TOV OlopBdvovY TO
TPOPANUA TOV OPYIKOV cLUVENK®V OTO¢ vt Tpotddnkay arnd tovg Heckman, Ormexoi
Wooldridge.

Ta wpofAfuota avommpicg opadomolodvial Ge TPES KaTnyopieg aviiloyo pHe TO TOCO
coPapn enidopacn acKobV oTIg KABMUEPIVES dPAcTNPIOTNTEC TOV OTOU®V. AT TIC EKTIUNGELS
TPOKOTITEL OTL 1 EMOPACT TOLG GTNV TOAVOTNTA CLUUETOYNG OTNV ayopd epyaciog sivon
apvntikn kot ovEdvetar (o€ andlvta peyedn) 6co evieiveron to péyeboc tv TpofAnuatmy.
Ewwdtepa, 1 enidpoon tov tpofinudtev avannpiog kopaivetal aro -9,4%émg -47,4%acto
oTatkOd vroderypo. Otav ®otéco cvvumoAoyiletor 1 SLUVOUIKT) QOO TNG GLUUETOXNS M
enidpaocn pewovveror oe -9,5% g -34%. Otov emmAéov 1 OmOPATAPNTN ETEPOYEVELL
Aappdvetar VoYM N OPVNTIKY EMITTOOT pEwOVETOL peTaly -6% kot -20%. Ot de apyikég
ouvOnkeg elvar mavtote evdoyeveic, dev ennpedlovv wotdco 10 PEYEBOG TG EMidpaong TV
TPOPANUATOV VYELOG GTI] GUUUETOYN], OTWOC KAVOLV OTIC VIOAOUTEG AVEEAPTNTES LETUPANTEG.
2UVOTTTIKG TPOKVATEL OTL M UM OOGCTH WETPNON, LE TN XPNON KOTAAANA®MV OIKOVOUETPIKOV
VTOOEYUATOV, QOIVETOL OTL VIEPEKTIUA TNV EMOPAON TOV TPOPANUATOV ovamnpiog oTnv

OmOPOCT] YL0L GULETOYN OTIV ayopd Epyaciag.

Ye OAO TOL EKTIUNUEVO LOVTELD, GUUUETOYN OTNV ayopd £pyaciog Kotd Ty TponyoOUEVT
nepiodo av&davel T TOOVOTNTO CLUUETOYNG Katd TNV TpEYovoa mepiodo. H emidpaon avtn
Kopaivetor and 36,5% émg 41,7% katadeikvoovtag 0Tt vdpyel genuine state dependence
‘Ocov a@opd To LIOAOITO YOPAKTNPIOTIKA TOV OTOH®V QOIVETOL OTL GLCTNUATIKA N NAKio
Kot 1 exkmaidevon avdvovv Ty ThAvOTNTA CUUHUETOYXNG, EV® TO Vo, (gl KATO10G 6TV ATTIKN
Kol va, gtvar wavipepévog ) petdvouv. Eivor evotopépov 61t 1 Omapén UIKp®V Todidv 6To
VOIKOKLPLO €ivVOl GTATIOTIKG OGOV, EVD TO VYOG TOV EIC00NUOTOSC OV OEV TPOEPYETUL
ond epyacia €xel apvnTikny emidpact, 1N omoio ®GTOCO eKOMADVETOL HOVO HEC® TNG

OTOPOTNPNTNG ETEPOYEVELOG.
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Disability and Labour Force Participation in Greece
A Microeconometric Analysis

1. INTRODUCTION

Individuals with disabilities face numerous obstacto enter and remain in employment.
This has severe implications both on their stanadédriving and in their social life. On the
contrary their labour market integration increadesr earnings, promotes social cohesion
and contributes to the improvement of the aggretgteur market indicators as well as
reduces the expenditure of national budget. Inréspect many countries have revised their
policy priorities towards disabled and instead aividing services and benefits to disables;
the encouragement of equality and full labour mageeticipation is promoted. The success
and evaluation of such policies however dependshngnother things, upon the exact
influence of disability on labour force participati and it would be helpful to both
government officials and employers to know the nitagie of the impact of disability upon
labour market participation. Other policy implicats emerge when disability exerts a strong
negative influence upon disables activation anérothen its effect is slight or insignificant.

The exact specification and measurement of the émpiadisability upon labour market
participation involves certain theoretical and noellogical problems. The effect of
unobserved characteristics of disabled, as weheis previous employment status should be
taken into consideration when such an analysiséedaken. This paper, using panel data,
attempts to identify the effect of disability updebour market participation taking into
account the effect of unobserved heterogeneitypamdous participation for Greece.

These issues are rather relevant for Greece, atrgowith relatively low participation
ratio of the productive age population, demogragigeing, perennial public budget deficits
and currently unsustainable public debt. Even thatlg employment ratio in Greece is on
the rise and from 55% in 1990 it steadily increased2% in 2009, it remains lower than in
many other European Union countries (Kanellopo(®id 1), European Commission (2010),
OECD (2009)). This upward trend reflects the insneg activation of women, especially the
young, while that of men remains rather stable s€Hegures are far behind the targets set by
Lisbon Agenda and presumably have been feedingdhsistent social security deficits and
hampered the economic performance of the countmg Opward trend of young female
participation in the recent years indicates thavauld continue to increase in the coming
years and would reach that of EU average. In thistext, apart from the information
provided from the 2002 ad hoc LFS module that 84 gent of individuals with health
problems are out of the labour market (HellenidiSiaal Authority (2003)), it is not clear
what is the actual effect of health status uponualmarket activation.

In this paper we use longitudinal data to measwedrhpact of disability on labour market
participation controlling for state dependence,hsssved heterogeneity and initial conditions.
These longitudinal data are unique in the sensetkiey are the only available source of
information allowing the proper examination of #f#ects of health status upon participation
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in Greece. Their panel nature provides informategarding the same individual for a longer
time allowing us to apply techniques which take iobnsideration unobserved heterogeneity
as well as previous labour market status. In thistext this paper is the first systematic
attempt to measure the effect of disability updsola market participation in Greece. It also
contributes to a recently growing literature ustmgnometric techniques which eliminate the
initial conditions problem in dynamic non lineamghmodels. To achieve that we estimate a
range of dynamic random effects probit models thlildw the initial conditions to be
endogenous and incorporate unobserved heterogembége models also measure accurately
the effect of previous participation i.e. state elegience and thus result in a more precise
estimation of the true effect of disability upobdarr market participation.

The structure of the paper is as follows. Sectiolegcribes the data used in the analysis as
well as the relevant variables. The econometribriepies applied are presented in section 3,
while the results are discussed in section 4. Ge&iconcludes.

2. DATA

The data used in this paper are from the Greek eidéhe European Community
Household Panel (ECHP) dataset, which is a harrednizoss-national longitudinal survey
focusing on household income and living conditidas many European Union countries.
ECHP was designed by Eurostat, it ran from 19920@1 and the Greek data were collected
by National Statistical Service of Greece followiag centrally designed questionnaire

! We have restricted our analysis to working agividuals. The original sample contains
15,374 individuals resulting to 85,748 person-yebservations. Since in the analysis the
lagged dependent variable is used as a regrebsosatnple was further restricted to include
only consecutive information. When the sample détevere applied and observations with
missing information were excluded, the final sammgensists of 44,755 person-year
observations for 8,959 adults. It is worth notihgttout of these individuals only 4,445 are
observed in all 8 waves, thus we use an unbalgraeel dataset.

The unit of analysis is the individual and the digiibn used to construct the labour market
participation is that of International Labour O#i¢ILO, 2004). Thus, an individual is in the
labour market when (s)he is working or (s)he isropleyed. Table 1 provides information
regarding the distribution of labour force partatipn across waves. The average rate of
participation over the eight examined years is ado65 per cent. This ratio does not change
much over the years. It is informative to examinevements into and out of the labour
market since the same individuals might not comtirsly participate in successive years.
Thus, rows [2] to [4] of Table 1 report the conalital probabilities by participation status at
t-1. Row [2] shows that the probability of participagiatt is much higher for those who

! For more details on ECHP see EPUNet (2004), Ear¢8003a), Eurostat (2003b), Eurostat (2004)
and Peracchi (2002).

2 According to the ILO/OECD unemployment definitian individual is unemployed if (s)he does not
have a job, (s)he had looked for a job in the fastweeks and is available for work.

2



participated at-1. In particular, during the examined period the rmditional probability of
remaining in the labour market is on average 92r2cpnt, i.e. raw data indicate that there is
considerable state dependence in labour forcecigation. The average raw entry probability
is 12.2 per cent suggesting that someone particgatt-1 is 7.6 times more likely to remain
in the labour market atcompared to someone out of the labour marketlaf'wo measures
of state dependence, the difference and the ratiwden remaining and entering the labour
market are presented in rows [5] and [6] respesti@ne can immediately see that the state
dependence for the case of participants is 80 ptage points, while the probability of
participating conditional on previous year partétipn is 7.6 times higher compared to
someone without previously participating.

Table 1: Labour force participation by wave

Year 1995 1996 1997 1998 1999 2000 2001 All
Pr(y=1) [1] 64.66 63.95 6444 6562 6483 6490 66.65 64.98
Pr(y=1y.1=1) [2] 88.91 9114 9316 93.16 9127 9566 9528 9222
Pr(y=1|y.1=0) [3] 1599 1203 1413 1187 658 1233 827 1218
Pr(y=0[y.1=1) [4] 11.09  8.86 6.84 6.85 8.73 4.34 4.73 7.78

State Dependence

Difference [2]-[3] 7292 7911 79.02 8129 8469 83.33 87.0180.04

Ratio [2]/[8] 556 757 659 7.85 1386 7.76 1152  7.57

Note y;=1 if the individual is participating in timeand zero otherwise.
Source:ECHP, waves 1-8.

It emerges from Table 1 that although the probgbdf participation remains rather the
same over the examined period, the difference éntwo conditional probabilities increased
substantially. This stems from the fact that theigipation incidence among those previously
participating consistently increased, while thattfise previously out of the labour force fell
almost by 50 per cent. This might be interpretedrasnsiders-outsiders phenomenon in the
Greek labour market.

These raw probabilities ignore any observed charistics of examined individuals. Table
2 presents labour force participation probabilifiesconditional and conditional) for various
subgroups of the sample. Column [1] displays tlabability of participating while columns
[2] — [4] the probability of participating conditial on participation status a year ago. The
difference between the unconditional and conditiggrababilities is substantial within all
examined subgroups, suggesting that there is cenaditt persistence in labour market
participation.

Men have a high participation probability 82.5 pent which is almost double to that of
women (48.8 per cent). The conditional probabiityemaining in the labour market is high
for both men (95.7 per cent) and women (86.8 pat)cdhe entry probability is slightly



higher for men than women, while the exit prob&pifor women is three times higher than
that of men.

Table 2 shows that there is considerable age dffetie likelihood of participating in the
labour force. The probability of labour force peiiation increases with age until the age of
45 and after that it falls. The same age pattetdshior remaining in the labour force, while
the entry probability declines as age advancas.wtorth noting that exiting from the labour
force is higher for younger and older individuals.

Table 2: Unconditional and conditional labour force partatipn probabilities

Pr(y=1) Pr(y=1|%..=1) Pr(y=1|y.1=0) Pr(y=0ly..=1)
(1] (2] (3] [4]

Gender
Male 82.55 95.69 15.12 4.31
Female 48.85 86.81 11.33 13.19
Age
16-25 59.06 86.09 26.45 13.91
26-35 78.51 94.29 20.04 5.71
36-45 78.28 95.41 14.95 4.59
46-55 68.65 93.60 8.91 6.40
56-65 37.56 82.57 4.47 17.43
Highest level education
completed
University 85.31 95.99 19.05 4.01
High school 68.10 92.84 15.64 7.17
Primary school 57.38 90.11 9.77 9.89
Marital status
Married 63.60 92.22 9.49 7.79
Not married 68.77 92.42 20.41 7.58
Housing
Owner 63.71 92.09 11.42 7.91
Renting 70.44 93.24 15.23 6.76
Region of residence
Attica 63.50 92.79 11.39 7.21
Northern Greece 47.04 85.09 11.17 14.91
Central Greece 51.42 86.63 12.42 13.37
Islands & Crete 66.18 92.21 13.79 7.79
ALL 64.98 92.22 12.18 7.78

Note y;=1 if the individual is participating in timeand zero otherwise.
Source:ECHP, waves 1-8.

More educated individuals are more likely to paptte. In particular, the participation
probability for those holding a university degree8b.3 per cent, for high school graduates
68.1 per cent and for primary school graduates p&t4ent. The conditional probabilities on



previous participation status are very similar abuO0 per cent, but more educated
individuals have higher entry and lower exit probaés. Table 2 also shows that never
married individuals are slightly more likely to faipate, however controlling for previous
participation status this small advantage disappear

House ownership was used as a proxy to non wagenecThose renting a house have 7
percentage points higher probability of participgti while house owners have smaller
chances of entering the labour market and margimadjher of exiting. Finally, those living
in the insular Greece or in Attica have higher adesnof participating compared to those
residing anywhere else in Greece. Interestinglyethigy and the remaining probabilities are
more or less similar in the examined regions.

The overview of the dynamics of labour force pdpation presented in Tables 1 and 2
ignores that labour market participation can be veuch influenced by health status. ECHP
provides sufficient information on health status eéwamine this hypothesis. It asks all
surveyed individual the question “Do you have ahgoaic physical or mental health problem,
illness or disability?” To better capture the degtleat this illness or disability problem may
affect the individual labour market behaviour wdizg a follow up question “Are you
hampered in your daily activities by this physi@al mental health problem, illness or
disability?” Using the relevant information we have separatedsample into four mutually
exclusive groups on the basis of their health statu

[1] Those reporting no chronic health problems,

[2] those reporting chronic health problems but withbeitations in their daily
activities,

[3] those reporting chronic health problems with sonmaitdtions in their daily
activities, and

[4] those reporting chronic health problems with severgtations in their daily
activities.

Table 3 presents the unconditional and conditigmabability of participating by health
status and gender. It is striking how much thedente of participating declines as the health
status deteriorates. On average an individual veiports no health problems has a 69.2 per
cent chance of participating. This probability educed by 10 percentage points if (s)he
reports a chronic problem without limitations and 15 extra percentage points when (s)he
reports some limitations. It is further reduce@106 per cent when severe activity limitations
due to chronic health problems or disabilities awported. The difference in the rates of
participation between those reporting no healthblermas and those reporting severe
limitations due to health problems is 60.5 perogatpoints for men and 36.2 percentage
points for women. These substantial differenceartlesuggest that it is necessary to control
for the different levels of disability in the follng analysis.

3 Similar approach to the measurement of disabiléing ECHP data for Ireland has been used by
Gannon (2005).



The second column of Table 3 displays the condiliggrobability of remaining in the
labour force by health status. Interestingly thie @af participation of those without chronic
health problems and those with chronic problem#auit limitations is very small for both
genders. Individuals reporting some limitations énavlower participation rate, on average
around 85 per cent. The conditional probability fifiose with severe limitations is
remarkably lower, around 67 per cent, for both gesdThese differences suggest that the
effect of state dependence is reduced substargislhealth deteriorates.

It is worth mentioning that the probability of entey participation becomes smaller as the
health status worsens. Those with some limitatieng half the chances of participating next
year given no participation the current year, comgao those without health problems.
Likewise those with severe limitation have a quastfethe probability of healthy individuals
to enter participation. This seems to be more sgdor men. On the other hand exit from the
labour market is consistently higher for individualith poor health. In particular on average
the exit probability for a healthy individual is76per cent. It slightly increases to 6.8 for those
with no limitations and is further increased to 44or those with some limitations.
Individuals with severe limitations face a 32.9 ment probability of exiting the labour
market. The effect of health problems with sevarétdtions appears identical for both men
and women. However, women without health problemsvithout severe limitations have
higher likelihood of not participating the follovwgryear.

Table 3: Labour force participation by health status

Pr(y:=1) Pr(y:=1I%.1=1) Pr(y:=1|%..=0) Pr(y:=0l%..=1)
[1] [2] [3] [4]

All 64.98 92.22 12.18 7.78
No health problems 69.17 93.27 14.10 6.73
No limitations 59.20 93.20 11.01 6.80
Some limitations 44.43 85.63 6.80 14.37
Severe limitations 21.58 67.11 3.52 32.89
Men 82.55 95.69 15.12 4.31
No health problems 88.16 96.94 20.99 3.06
No limitations 74.66 96.33 14.10 3.67
Some limitations 63.38 89.91 7.59 10.09
Severe limitations 27.66 67.61 2.98 32.39
Women 48.85 86.81 11.33 13.19
No health problems 51.84 87.61 12.57 12.39
No limitations 39.39 85.71 9.29 14.29
Some limitations 30.88 79.42 6.52 20.58
Severe limitations 15.62 66.10 3.93 33.90

Note y;=1 if the individual is participating in timeand zero otherwise.
Source:ECHP, waves 1-8.



Useful information is also the transitions betwéss four different health statuses and the
corresponding participation rate, as provided ibl&a. It appears that less than 5 per cent of
healthy individuals report health problems the dwiing year. Out of those reporting
disabilities without limitations 27 per cent deelsimore health problems the following year,
while 55 per cent states no health problems neat. ydoreover, 60 per cent of those with
some limitations either continue to have the sagadth status or worsen, while 37.6 percent
report no health problems. Finally 53.7 per centtled individuals with severe health
problems do not improve within a year. The intengstinformation in Table 4 is the
participation probabilities given previous and eatrhealth status. It seems that when health
worsens, the participation rate falls. Likewise whealth improves, the participation rate
increases. For instance, those who reported sonigtions due to a chronic iliness if their
health status does not change, have on averagdi@padion rate of 43.8 per cent. If their
health worsens, the incidence of participationsfath 20 per cent, while if their health
improves their participation rate increases to 48.57.8 per cent depending on the level of
improvement.

Table 4: Health status transition probabilities

Year t
t-1 [1] [2] [3] [4]

No health [1] 95.12 0.63 2.95 1.31

problems [70.29] [64.14] [49.09] [32.61]

No limitations 2] 55.40 17.84 19.95 6.81
[63.56] [65.79] [51.76] [41.38]

Some limitations [3] 31.57 3.81 44.37 14.24
[49.51] [57.83] [43.79] [20.00]

Severe limitations [4] 2348 1.56 21.22 53.75
[38.86] [40.91] [25.33] [14.21]

Note Number in brackets is the probability of partafipg given present and past health status.
Source:ECHP, waves 2-8.

All probabilities presented in Tables 1-3 suggést there is strong state dependence in
labour force participation, i.e. the probability phrticipating att is higher for those
participating at-1. An emerging question is how much of the obsep&distence in the raw
data is due to observed characteristics, to uneedecharacteristics (heterogeneity) or to
genuine state dependence. As Heckman (1981b, 198ims out aggregate probabilities do
not necessarily imply true state dependence. Araegtion for potential spurious state
dependence is that certain unobserved charaateristight raise the probability of
participating, even if this is not the case in théividual probabilities. Moreover, do initial
conditions have a significant effect on this peesise? The following section provides a
framework of analysis of these probabilities colitig for observed and unobserved
heterogeneity as well as for the initial conditigmeblem.



3. ECONOMETRIC MODELS

Our analysis of the effect of chronic health profdeor disability on the probability of
labour force participation begins with a simpletistaooled probit model and then dynamics
as well as unobserved heterogeneity are incorphral2ynamic models include as
independent variable the previous labour force ippdtion status to allow for state
dependence. In these models special attention gt@upaid to the treatment of unobserved
heterogeneity, as well as the initial conditionsljpem, which arises when the beginning of
the examined period does not coincide with the rb@gg of the stochastic participation
process. Unobserved heterogeneity is modelledviolip Mundlak (1978) and Chamberlain
(1984), while for the initial conditions problemlstions suggested by Heckman (1981a),
Orme (1996) and Wooldridge (2005) are adopteds lintentionally chosen to estimate a
variety of alternative models and apply more thame solution to the initial conditions
problem in order to examine whether the obtaineslte of health impact are robust. The
objective is to properly measure true (structusadte dependence as it is expressed by the
coefficient of the lagged dependent variable alaith the effect of health status and not to
model the mechanism causing this state dependence.

3.1. A Pooled Probit

The analysis begins with a basic static pooled iprathich is nothing else than a usual
cross-sectional probit where observations for rdlividuals and from all time periods are
pooled together.

Yo =XB+E0 +y (1)
where the subscrigtl,2,...,N denotes individuals that are included in the sangpid the

subscriptt=2,3,..., T represents the time periods for which the modedsigmatedy; is the
observed indicator of participating in the laboorck and takes values one if individual

participates and zero otherwisy{; is the underlying construct generatigg andx; is a

vector of strictly exogenous explanatory varialdétabour force participatiorD; is a vector
of health status indicators amglis an error term with the usual properties. Thixlei is very
simple in terms of specification but due to dataittions it is very commonly estimated.
Moreover, it provides some baseline results to @mmpwith estimates from more
sophisticated models. Obviously the first improvammaill be to add dynamics in (1). Thus,

Yo =7Y%at XB+EQ +Y 2
wherey; is the labour force participation status of indisali in the previous yedr1.

3.2. A Dynamic Random Effects Probit

The models so far assume that current participai@ffected by previous participation,
health status and other exogenous variables. Howesdain unobserved characteristics may
also influence the decision to participate. In ortetake into consideration this unobserved
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heterogeneity the error term from (1) and (2) can factorised into two components

V, =& +U,, so that equation (2) becomes:

Ve =7Y%a+ XB+EQ +5 + 3)
where the variable captures all unobserved, time invariant factoes #ifecty; and is called
unobserved heterogeneity. Moreover~ N (O,o-f) and it is independent af;, which is the

usual error term and it is assumed thgt~ iid N(0,0'uz) and serially independent.

However, even if this is the case for thethe existence of the individual-specific erromter
(&), which is time constant, makes the compositeréemnv,=u;+¢; to be serially correlated.
It is customary to assume equal correlation betwgein any two different time periods:

r =Corr (V,Vg ) = af/(af +07) fort,s=23,...T; £s"

The standard uncorrelated random effects modeladsames that is uncorrelated with
xq for all i and in everyt period. However, this can lead to omitted varidbées and thus it is
necessary to allow for correlation betwegnand x;. Following Mundlak (1978) and
Chamberlain (1984) a relationship between the wviesl heterogeneity, and the time

means of all time varying explanatory variablesassumed. Thusg, = X0+ where

a, ~iid N (O,aj) and independent of; andu; for all i and in allt periods. As a result, a

correlated random effects probit model emerged) extra regressors the means of all time
varying variables. Substituting into (3) we get:

Yo =7 Yt XB+EQ +XS+q + | 4)
A crucial assumption one needs to make in a dynamudel is whether the initial
observation of the dependent variajleand the unobserved heterogeneity are correlated

or not. Ify; is considered as exogenous and thus uncorrelatedwthen (4) is estimated by
using the Gauss-Hermite quadrature because théhbke can easily be decomposed into
two independent factors and their joint probability t>2 can be maximized without
referring to that of the initial period. Howevehjg requires that the initial period is also the
beginning of the stochastic process that generddbsur force participation status.
Nevertheless, this is not the case, as a great ewofhindividuals in the examined sample
were in the labour force well before they enter shevey and the initial conditions problem
arises. In other wordg; is endogenous as it is correlated with, and so the obtained
estimator will be inconsistent and will tend to masimate the coefficient of the lagged
dependent variable and underestimate the coefficients of ¥aeector variables (Chay and
Hyslop, 2000).

3.3. Heckman's Estimator

To deal with the initial condition problem, follomg Heckman (1981a), we indicate a
reduced form equation for the initial observation:

* Becausg is a binary variable it is standard to assume dfatz 1.
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Y = ZA+1 (5)
where y;kl is a binary variable taking the value of one & thdividual is participating in year
1 and zero otherwisez, is a vector of strictly exogenous instruments, ahaffect y, ,
var(n,)=o; and corr(e;,7)=p . Since we do not wanp to be zero, a linear
specification is introduced, in terms of orthogoeabr components:

=0o; +U, (6)
By construction «; and u; are orthogonal to one another with=ps,/o, and
var(uil):a,f(l—pz). Furthermore, it is assumed that the initial obston ofy is not
correlated withu,, , i.e. E(U,Y1)=0 and also it is not correlated wikh for all i and in all
t=2,...,T
If equation (6) is replaced into equation (5), dopma(7) emerges
Yo =ZA+0a + 4y, (7)

which in combination with equation (4) constituteetfollowing full specification of
Heckman’s model:

Yo = ZA+ 00 + y,, i= 1,.N andt 1
Ve =Y t XB+EQ + X0 +aq +\, i=1...,Nandt 2,.T

According to Heckman (1981a, 1981c) under the aptom thatc; ~ IN (O,o-j) is

(8)

independent ofu; and that the distribution o;/t conditional onyy;, X, Dy and ¢; is

independent normal this model can be estimated &yimzing the following likelihood
function:

L=

I—=

L*{CD[(ZZ/“@%O‘ )(2y,- ]HCD[(;/M FAB+ER+ TS 0,0 ) (2 ]} dRa')
9)
whereF is the distribution function of =als, ando, =/r /(1-r ). With « taken to be

normally distributed, the integral over can be evaluated using Gaussian-Hermite quadrature
(Butler and Moffit, 1982). To check the exogenaifythe initial conditions one can perform a
t-test ond.

3.4. Orme Model

Orme (1996) follows Heckman's (1979) two-step prdhee for corrections for
endogenous sample selection and assumes that the mdully specified by a system of a
simple probit for the initial period, like the oireequation (5), and a dynamic random effects
probit model for the remaining time periods, like one described in equation (4). In view of
the fact that the correlation between the laggeoeddent variableyg,) and unobserved
heterogeneity of) causes the initial conditions problem Orme sutggesplacing the latter
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with a new error term which is uncorrelated wighh;. Orme then proposes a linear
specification, in terms of orthogonal error compusen such a way that agair0:

o, =k +W (20)
Substituting (10) into (4) we get:
Yo =7 Yeat XB+EQ + XS+ K0 + W (11)
Orme points that firstly in this new random effegtebit, there are two individual specific
random effectsy; andw;, secondly by constructioB(w|yi;)=0 and thirdly if one can control
for the presence of termin (11) then the initial conditions problem no dem applies. Orme
suggests to construct a generalised error termratefrom the initial observation equation (5)

, equivalent to that used in Heckman’'s sample #eleanodel. Under the assumption of
bivariate normality betweem;@;)

€ EE(77i | Y1):(ZY1_1)¢(/12 1)/(1)[( 2y, ])(ZZ 1)] (12)
where ¢ is the Normal density function arl is the Normal distribution function. Because

Uy is assumed to be orthogonal to the regressgrsan be treated as the common error
component in a random effects probit, as long asake care of the unobservalgle Taking
into consideration tha is derived from a probit model from equation (b)s reasonable to
substitutey; by its conditional expectation. Thus, equatiof)(hecomes a random-effects
probit with an extra regresser. A test of the null hypothesis thatO0, i.e. initial conditions
are exogenous, can be obtained by a simfdst on the coefficient af. A potential problem

is that the generalised error is heteroskedasteveter, Orme after performing Monte-Carlo
simulations provides evidence that the estimatdiopmed relatively well. Arulampalam and
Stewart (2009) have also reached the same conelusio

3.5. Wooldridge Model

Wooldridge (2005) proposes a parametric method siimation, which instead of
modelling the density off (y;,...,¥; |X,a), models the density of (Y,,..., ¥ |¥%,X,d). In

other words Wooldridge suggests modelling the uenlggl heterogeneity conditional on the
value of the initial period and other exogenousaldes.c, is expressed in terms gf and X ,
following Mundlak (1978) and Chamberlain (1984) dhnds get:

&=8+ay,+X5+q (13)
The intuition is that the correlation between urestsed heterogeneity and the initial

observation is allowed in (13), which now generatasew error term uncorrelated with the
initial observation. Thus, substituting (13) in8) the model is now fully specified as:

Vi =7Vt XB+EQ +a i+ X +g + | (14)

This estimator is as a random effects probit follmyva different approximation for the
unobservables. To test whether the initial condgiare exogenous one can perfortrtest

on a,.
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3.6. Interpretation of coefficients

Unlike linear models, the coefficients of all estitors presented in the previous sections
are not equal to the change in the conditional noédahe dependent variable when regressors
change by one unit. This means that it is necesganrystimate the partial effect of the
independent variables the onRe(1). There are several ways to estimate the mdrgffects
for this kind of models. Here the predicted probaés, used to calculate the marginal effects,
are estimated based on the coefficients from thimaed models and taking the variable of
interest fixed at 1 and 0 while the rest of theresgors are kept in their sample mean value.
For instance the relevant probabilities regardirgyipus participation are

IE)\r(yit =1y, =1x =% . = E? )Z(D{(]/-i-_&{,é‘l‘éf?)( 1_})0-5}
Is\r(yit =1l%,=0x=% . = E? ):d){( _R('B+92ft))( }Ar)0-5}

The difference between the two probabilities gitress marginal effect at the meanyaf;

(15)

on the Prg,=1). In the same context marginal effects are edtoh for all independent
variables. Standard errors were estimated usingetia method.

4. EMPIRICAL RESULTS

The estimates of the alternative models of the gdvdity of participation in the labour
market are given in Table 5. In order to check Wwaebur results are sensitive to the choice
of estimator six alternative estimators are pre=ird static and a dynamic pooled probit and
a dynamic random effects probit model, which assthmae initial conditions are exogenous,
as well as the Heckman'’s, Orme’s and Wooldridgstmators, which assume endogenous
initial conditions. All models contain the variabléisted in Table A.1 plus year dummies.
Random effects models also contain time averagdsnef varying explanatory variables to
account for any correlation with unobserved hetenejty. Moreover, pre-sample information
is used to model the initial conditions in the Hexek and Orme modelA Wald test of their
significance is presented in the bottom of Tablmdicating in both models that they are
jointly highly significant. The main variables afterest are that of the level of limitations in
daily activities due to chronic health problemgmability, as well as that of previous period
participation status.

®In order to keep the formulas as simple as passhz vectorX, contains not only the exogenous
explanatory variables but also the time meanslidfraé varying explanatory variables, as well as th
auxiliary terms used to model the initial condifmndﬁ contains all the estimated coefficients.

® The instruments used to model initial conditioms an indicator of whether the individual was
unemployed five years prior of the beginning of sugvey and time indicators of when (s)he started
working. When instruments are not included in thiigl conditions equation identification of the
Heckman and Orme model relies on non-linearitiestha functional form. Some researchers
(Andrén,2007 and Hanseat al, 2006) choose not to include instruments and oglythe functional
form.
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The key question is what the effect of disabilisyan labour force participation in the
Greek labour market. To answer this we have indutieee variables capturing the effect on
daily activities due to a chronic health problem. deneral the effect of these disability
variables is negative and quite high. In all dyramiodels a chronic health problem without
limitations on daily activities has no significagfifect upon the probability of participation.
On the other hand having a chronic health probleth some limitations has a negative and
highly significant effect, while reporting seveimitations has a more adverse effect on the
probability of participation.

In the static probit presented in column 1 the@ftd all disability indicators is negative
and significant and increases along with healtibleros. When dynamics are introduced in
the model (column 2), the adverse effect of digighié reduced for those with severe and
some limitations and becomes insignificantly digigrfrom zero for those with no limitations.
Since random effects probit and pooled probit medede a different normalization, their
coefficients are not directly comparable (Arulangma] 1999). To compare coefficients
between the random effects models and the pooletitpmodel the former must be

multiplied by o, /o, = (1-1)°°. The scaled coefficients for those with severatéitions in

columns 3 to 6 are -0.548, -0.558, -0.562 and 0./&Bpectively, while the corresponding
coefficients for those with some limitations are2dD, -0.231, -0.246 and -0.233. This
suggests that the coefficients of disability anghfer reduced when random effects are taken
into consideration. It is worth mentioning that tlescaled coefficients are less than half of
those of the static model. Since it is useful tineste the exact effect of disability, as well as
to avoid the need to scale all the coefficientariake reasonable comparisons, marginal
effects are also estimated following the formulasented in the previous section. Such
marginal effects take into account the necessgnsadent and exactly quantify the effect of
each explanatory variable. Apparently since maitgiféects are closely related to the
coefficients of the estimated models they follow #ame pattern. Thus, marginal effects are
reduced when dynamics are introduced (column 2)aaedurther reduced when unobserved
heterogeneity and initial condition are also maetéllin particular having some limitations
reduces the probability of participating by arowhger cent, while having severe limitations
has a negative effect of 17.9 to 20.8 per cent. mheginal effect of having chronic health
problems with some limitations turns out ratherikinfor all estimated models in columns 3
to 6. The marginal effect of the incidence of sevienitations from the Heckman model is
slightly smaller (2 percentage points relativelythie rest). Moreover, the marginal effects of
severe disabilities is much higher (in absoluteigpthan that of some limitations, in all six
models. This finding is in accordance with the digsiwe statistics of Table 3 and suggests
that more severe health problems have strongertiwegaffect on the likelihood of
participating. This difference seems to be consisend does not change as unobserved
heterogeneity and initial conditions are also idel in the analysis. The results suggest that
not specifying the model correctly will tend to sesly overestimate the effect of disability
on the decision to participate or not. It is neaegshat one must take into account the effect
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of previous participation as well as unobserveeogieneity and initial conditions. Ignoring
these will lead to spurious results.

In all dynamic model specifications the previougtipgpation status came out positive and
highly significant, suggesting that previous papttion increases the probability of current
participation. One must notice that the margin&af of the lagged dependent variable is
defined in a “similar” way to the state dependedidterence measure presented in Table 1
and measures the difference between the partioipgtrobability for those previously
participating with those who were not in the labdorce a year ago. The raw state
dependence measure is very high around 80 per waile the corresponding estimated
marginal effects is reduced to 73.3 per cent whesenved characteristics are included
(pooled probit). Moreover, when unobserved hetamedg is introduced (random effects
probit) the marginal effect of the lagged dependentable is further reduced to 65.9 per cent.
Finally, when the initial conditions are modelldde¢ckman, Orme and Wooldridge models)
the estimated state dependence measure rangesebeB@e5 and 41.7 per cent. These
estimates imply that state dependence is sevenalyestimated when all observed and
unobserved characteristics as well as initial dboras are not taken into consideration. Even
though there is substantial reduction, almost blf, led the positive effect of previous
participation, it remains quite large implying thifiere is a considerableeteris paribus
dependence between previous and current labouretaakticipation.

Comparing the models that assume endogenous iodiaitions it turns out that for the
Wooldridge estimator the coefficient and the maaieffect ofy is smaller than that of the
other two. The Orme and Heckman estimators pros&éar ag is concerned results very
close each other. However, all three estimatesimargffects are not very different and
highly significant. Another worth mentioning findjnis that in all three models the cross-
period correlation for the composite error termeasmated by is fairly close together and
much higher than that of the simple random effertsbit’. This suggests that the equi-
correlation between two periods is much lower fug thodel assuming exogeneity of the
initial conditions. A final remark regarding thelative performance of the three models is
that in terms of log likelihood the Heckman modelslightly superior, while in terms of
correct predictions all three perform equally well.

The endogeneity of the initial conditions for malef columns 4 to 6 is checked by-a
test on the coefficient of the generalised erromfithe initial period for the Orme model, on
the initial observation for the Wooldridge modetamé for the Heckman model. In all three
specifications initial conditions are highly signdnt and we cannot reject the hypothesis that
they are endogenous and thus they should be takerconsideration in the estimations. In
the Orme and Wooldridge estimators the initial ¢tiols are incorporated in the models as
auxiliary regressors. In both cases they have rafgignt positive effect on the probability of
participating, suggesting that individuals who weraticipating in the beginning of the

v can also be interpreted as the proportion of dhtal variance due to the individual level variance
component. In all models a likelihood-ratio testh®ck whether is equal to zero, i.e. individual level
variance is no significant, was performed and giyevalue=0.000 in all instances.
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examined period, are more likely to participate flolowing years. The size of the
corresponding coefficient and marginal effect dgfdetween models as a result of the
different distributional assumptions made. Finaliy,is worth mentioning that in the
Wooldridge estimator participating in the base yaareases participation probability by 36.6
percentage points, while the corresponding numixepifevious year participation is slightly
smaller 36.5, suggesting that the effect of fiesryparticipation implies a longer effect.

Looking at the impact of the other explanatory &alés one immediately notices the high
negative effect of being female on the probabitityparticipating. This is highly significant
and fluctuates between 22.5 per cent for the Wagdrmodel and 30 per cent for the Orme
model. Age has significant positive effect on thelability of participating, which increases
until the age of 45 and then declines even stillipe, suggesting an inverse U shape
between age and the probability of participatingetdestingly married individuals are less
likely to participate. Higher education increadws probability of participation. The effect for
those with high school degree is around 3 per aennhodels accounting for the initial
conditions while for university graduates it variestween 11 percent in the Wooldridge
model to 17 per cent in the Heckman model. In @tlets individuals living in Attica display
lower participation rates by 3.7 to 5.1 per cemmaky, all random effects estimators suggest
that the existence of children aged less than a2syald in the household is insignificant. The
same holds for unearned income, which is eithegmifscant or has a negligible effect.

As indicated above, following Mundlak (1978) anda@Gitberlain (1984), we assume a
linear relationship between the unobserved hetemiges; and the time means of all time
varying explanatory variables. This allows checkiwfether certain characteristics are
associated with unobserved heterogeneity that esdincreases the probability of
participation. Regarding the means of the disgbiiriables this of severe limitations is
significant and negative in all models while thiso limitations is significant and negative in
all models except the Heckman. Interestingly, treamof some limitations even though it
turns out negative it is insignificant in all mosleThese results indicate that the incidence of
a health problem itself has a longer negative effieche probability of participating through
unobserved heterogeneity. Even the existence bfanic health problem with no limitations
is now correlated with certain unobserved charesties that reduce the likelihood of
participation. In particular the impact of thisgaite large, between -20.3 to -22.7 per cent. It
is important to notice that the effect of sevemititions through unobserved factors is
stronger than the incidence of a health problerh gdvere limitations. These in combination
with previous results on the coefficients of didipisuggest that health problems play an
important negative role in the decision of indivatkito participate in the labour market.

Two final points worth mentioning regarding timeesages is that marriage has now a
positive and significant effect implying that iffedts unobserved characteristics in a way that
increases the probability of participating. Theoset point is that the amount of unearned
income, which turn out insignificant in thevector, is highly significant in the -vector,
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while the existence of children under twelve inffigant only in the dynamic random effects
probit. Both have a negative impact and their nmeigeffect is rather similar in all mod&ls

A general conclusion regarding the size of the ethelent variables is that the estimates
of y is reduced when unobserved heterogeneity is iedwaohd is further reduced when initial
conditions are incorporated in the model. On theiohand the size ¢f andé is higher for
the random effects probit compared to the pooletipand even higher for the models with
endogenous initial conditions. This, along with tesults for disability, suggest that not
modelling for unobserved heterogeneity and initahditions overestimates the effect of
previous participation and disability and underaates the effect of the other independent
variables on the probability of participating irettabour market.

8 In models estimated separately for women theséhlas and their marginal effects came out
significant and with expected sign. Results are presented but are available from the author upon
request.
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Table 5: Dynamic random effects probit models for laboucéoparticipation probability

Static Pooled Probit

Dynamic Pooled Probit

DynamidrE Probit

Orme estimator

Wooldridge estimator

Hecknan estimator

1) 2 (3) 4 5) (6)
LFP att-1 2.292**  [0.733]*** 2.156***  [0.659]*** 1.567** [0.417]*** 1.428***  [0.365]*** 1.638*** [0.421]***
(0.019) (0.026) (0.033) (0.033) (0.032)

Generalized 0.717**  [0.235]***

error fromt=1 (0.033)

Initial 1.419** [0.366]***

participation (0.058)

1% 1.035%**

(.0566)

Disability

Severe -1.270%**  [-0.474]*** -0.903***  [-0.341]*** -0.592***  [-0.201]*** -0.727**  [-0.205]*** -0.769**  [-0.208]*** -0.715***  [-0.179]***

limitations (0.037) (0.047) (0.069) (0.075) (0.075)

Some -0.405***  [-0.150]*** -0.272**  [-0.095]*** -0.200***  [-0.063]*** -0.231**  [-0.061]*** -0.246** *  [-0.062]*** -0.233**  [-0.058]***

limitations (0.028) (0.036) (0.051) (0.056) o) (0.056)

No -0.258***  [-0.094]*** -0.040 [-0.013] 0.139 [@40] 0.123 [0.030] 0.119 [0.028] 0.098 [0.025]

limitations (0.063) (0.082) (0.104) (0.117) 1(P0) (0.117)

Female -1.190***  [-0.386]*** -0.657***  [-0.210]*** -0.795***  [-0.234]*** -1.260***  [-0.305]*** -0.951* **  [-0.225]*** -1.284***  [-0.232]***
(0.016) (0.020) (0.031) (0.044) (0.040) (B4

Age 17-25 0.697***  [0.196]*** 0.646***  [0.173]*** 0.758***  [0.183]*** 1.119**  [0.213]*** 1.058** [0. 201]*** 1.163**  [0.152]***
(0.031) (0.039) (0.049) (0.067) (0.070) (ayp7

Age 26-35 1.172**  [0.311]*** 0.766***  [0.211]*** 0.955***  [0.236]*** 1.449**  [0.281]*** 1.254%% [0, 247]*** 1.429**  [0.193]***
(0.026) (0.033) (0.045) (0.061) (0.061) (aypé6

Age 36-45 1.254*+*  [0.334]*** 0.814***  [0.225]*** 0.994***  [0.248]*** 1.546** [0.302]*** 1.279** [0. 256]*** 1.497**  [0.204]***
(0.023) (0.030) (0.041) (0.056) (0.054) (@p5

Age 46-55 0.932**  [0.267]*** 0.602***  [0.174]*** 0.736***  [0.193]*** 1.155**  [0.241]*** 0.954**  [0. 201]*** 1.115%*  [0.163]***
(0.021) (0.027) (0.035) (0.047) (0.046) (B4

Married -0.182***  [-0.061]*** -0.156***  [-0.050]*** -0.377**  [-0.107]*** -0.446***  [-0.105]*** -0.435**  [-0.100]*** -0.442*%*  [-0.111]***
(0.021) (0.027) (0.082) (0.091) (0.093) (@p9

University 0.669***  [0.196]*** 0.323***  [0.098]*** 0.416**  [0.114]*** 0.720**  [0.157]*** 0.524** [0 .116]*** 0.668***  [0.167]***
(0.024) (0.030) (0.036) (0.049) (0.050) (@p5

High school 0.072***  [0.025]*** 0.028 [0.009] 0.054 [0.016]** 0.129**  [0.032]*** 0.105**  [0.025]** * 0.109***  [0.027]***
(0.018) (0.022) (0.026) (0.034) (0.036) (B3

Attica -0.183***  [-0.064]*** -0.093***  [-0.031]*** -0.110***  [-0.034]*** -0.200***  [-0.051]*** -0.150* **  [-0.037]*** -0.215***  [-0.041]***
(0.017) (0.022) (0.026) (0.036) (0.039) (®p3

Child < 12 -0.097**  [-0.034]*** -0.025 [-0.008] @69  [0.021] 0.041 [0.010] 0.031 [0.007] 0.033 [®DO
(0.019) (0.024) (0.051) (0.056) (0.057) (®P5

Unearned -0.005***  [-0.002]*** -0.002***  [-0.001]** 0.001 [0.000] 0.001* [0.000]* 0.001* [0.000]* 001 [0.000]

income (0.000) (0.000) (0.001) (0.001) (0.001) (0.001)
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Time-averaged characteristics

Severe -0.978**  [-0.319]*** -1.235%*  [-0.40B™** -1.337**  [-0.443]*** -1.222**  [-0.306]***

limitations (0.109) (0.139) (0.149) (0.137)

Some -0.085 [-0.028] -0.078 [-0.025] -0.084 .0Z8] -0.052 [-0.013]

limitation (0.086) (0.111) (0.118) (0.109)

No -0.578%*  [-0.189]*** -0.621*  [-0.203]** -0.686**  [-0.227]** -0.398 [-0.100]

limitations (0.203) (0.265) (0.282) (0.263)

Married 0.261**  [0.085]*** 0.306***  [0.100]*** 0.268**  [0.089]** 0.289***  [0.072]***
(0.090) (0.104) (0.107) (0.105)

Child < 12 -0.157**  [-0.051]*** -0.116 [-0.03B -0.119 [-0.039] -0.111 [-0.028]
(0.060) (0.072) (0.075) (0.072)

Unearned -0.006***  [-0.002]*** -0.009***  [-0.03]*** -0.007***  [-0.002]*** -0.008***  [-0.002]***

income (0.001) (0.001) (0.001) (0.001)

Constant 0.587**  [0.201]*** -0.971**  [-0.317]*** -0.792***  [-0.258]*** -0.338***  [-0.111]*** -1.146* **  [-0.380]*** -0.297***

(0.029) (0.039) (0.052) (0.068) (0.072) (@P6

oy 0.409 (0.031) 0.836 (0.030) 0.935 (0.031)

r 0.143 (0.019) 0.411 (0.018) 0.466 (0.017) 56.4 (0.017)

Log-likelihood -25,743.51 -16,680.11 -16,571.64 AW®.13 -16,072.41 -15,418.63

Sample size 44,755 44,755 44,755 44,678 44,755 055,5

PCP 75 91 91 89 89 89

x*(df) [p- 15448.9(20) [0.0000] 33575.7(21) [0.0000] 1629674(.0000] 10156.8(28) [0.0000] 8924.6(28) [0.0p00 8998.7(27) [0.0000]

value]

Wald test for instruments validity’(8) [p-value]

732.98 [0.000]

502.12 [0.000]

Notes:

(i) Standard errors shown in parentheses.

(ii) Marginal effects shown in square brackets.

(i) Al models also contain year dummies.

(iv) Models (1) - (6) estimated using observatiforst>1 only.
(v) PCP: Percentage of Correct Predictions.

(vi) df: Degrees of freedom.

(vii) Log-likelihood for models (1) - (6) combinesgith wave 1 standard probits.

(viii) * p<0.10, ** p<0.05, *** p<0.01.

T Different sample size due to missing values gtriiments used for initial conditions.
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5. SUMMARY AND CONCLUSIONS

This paper examines the impact of the level offdigg upon the individual labour force
participation, taking into consideration state defsnce, unobserved heterogeneity as well as
initial conditions. The paper uses data from theeRrside of the European Community
Household Panel and applies a range of differeaticsand dynamic pooled and random
effects estimators. The key findings are as follow.

The existence of a chronic health problem has amrad effect on the probability of
participating. This effect is higher for more serehealth problems and influences
participation directly (incidence of a health shpakd indirectly (unobserved heterogeneity),
suggesting that unobservables are an importanop#re model that should not be ignored.

It is necessary to take into consideration alorfy Wie dynamic nature of participation the
unobserved heterogeneity. Different estimators asigghat unobserved heterogeneity is
important and ignoring it tends to overestimatedffect of disability upon participation. In a
static pooled model the effect of disability varietween 9.4 and 47.4 per cent depending on
the level of disability. When dynamics are incogded this is reduced to 9.5 to 34.1 and
when unobserved heterogeneity is accounted foefieet of disability is further reduced to
5.8 to 20.8 per cent.

There is considerable state dependence in laboce foarticipation, which is a result of
both (un)observed heterogeneity as well as thedémge of previous participation. To
correctly measure the latter, dynamic random effecbbit models that control for observed
and unobserved heterogeneity as well as for thialiwonditions have been used. The paper
has shown that ignoring unobserved heterogeneitg nitial conditions results to
considerably overestimate the effect of previoudigpation. In all estimated models the
probability of participating is evidently highef the individual was participating the previous
year, even after controlling for observed and ueoked characteristics. This fluctuates
between 36.5 to 41.7 per cent, clearly indicatingt there is genuine state dependence in
labour force participation.

Certain other characteristics, such as age andehifgvel of education increase the
probability of participating. On the other handrig in Attica and being married reduce the
participation rate. Interestingly, the existenceyofing children in the household appears
insignificant, while the amount of unearned incoampears either insignificant or close to
zero, but has a negative impact in the way it &faaobserved characteristics.
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APPENDIX

Table A.1: Variable definitions, means and standard deviation

Variable Description Mean (SD) Mean (SD)f

Female Female 0.521 (0.500) 0.525 (0.499)
Chronic health problem with severe 4 45 (5200) 0,042 (0.200)
limitations in daily activities

Chronic health problem with some 4 53 (9244)  0.064 (0.244)
limitations in daily activities
Chronic health problem with no
limitations in daily activities

Disable with severe limitations
Disable with some limitations

Disable with no limitations 0.012 (0.108) 0.012 (0.108)

Age 17-25 Aged between 17-25 0.122 (0.327) 0.098.29¢)
Age 26-35 Aged between 26-35 0.210 (0.407) 0.210.408)
Age 36-45 Aged between 36-55 0.229 (0.420) 0.236.428)
Age 46-55 Aged between 46-55 0.221 (0.415) 0.231.42(0)
Married Married 0.733 (0.443) 0.751 (0.432)
University Holds a degree from university 0.164 3{m) 0.159 (0.366)
High school Higher level of education is high schoo 0.291 (0.454) 0.291 (0.454)
Attica Lives in Attica 0.268 (0.443) 0.253 (0.435)
Child <12 Children under 12 in the household 0.290.457) 0.299 (0.458)
. (Net household income - net individual
Unearned income disposable income)/100,000 2479 (29.48) 25.45 (30.12)

Notes: (i). Pooled data from the ECHP waves 1-8 (1994-2@Qi))1)Sample size unrestricted (minimum number
of observations: 44,834, maximum: 55,505). T Sarsfde restricted to those with non-missing in altiagbles

(44,755 observations)
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