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L abor Force Participation by the Elderly in M exico™

Edwin van Gameren’

Abstract

A brief review of the aging of the Mexican population, the high labor force
participation of elderly, and the lack of retirement pensions, is followed by a
causal empirical analysis using a panel data set (Mexican Health and Aging
Study, MHAS) of Mexicans aged 50 and more. We find that the labor force
participation of elderly men is affected by their economic situation; in particular
the availability of a retirement pension (after contributions to a pension plan
earlier in their life) reduces participation. A better health raises male
participation rates, while the health effect is absent for women. The opposite
effect, from labor force participation on health status, is negligible for both
genders. Access to health services, which is obtained if the partner or a child is
working, reduces participation rates. Additional analysis indicates that the
same variables influence the choice for a job in the formal or the informal
sector, and whether a job is held in addition to a pension. The results suggest
that a redesign of the social security including retirement pensions and health
care services has implications for the individuals’' participation decisions, and
therefore for future contributions to the insurance and pension plans.

" The paper is published in Spanish under the title participacién laboral de los adultos maydtea Alejandro
Castafieda Sabido (ed., 2010)s grandes problemas de Méxismlume X Microeconomiy Chapter 6, pp. 257-305.
* The paper benefited from comments by Nelly Agailé€arlos Chiapa, and participants of a semingreatniversidad
de Guanajuato.

* Centro de Estudios Economicos, El Colegio de MéxiCamino al Ajusco 20, Pedregal de Santa Telézico, D.F.,
CP 10740, Mexico. Tel.: +.52.55.54493000 ext. 4@87ail: egameren@colmex.mx
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1. Introduction

For the long-run economic development in Mexics itmportant to be aware of and account
for the economic consequences of foreseeable daptugrchanges in discussions about the
redesign of the social security system. As is wettumented, Mexico has, similar to many
other OECD countries, an aging population (Burniatpal, 2004; Wong, 2001; Zuadiga
Herrera, 2004). One of the consequences of an @gipglation is an increased pressure on
pension plans. On the one hand there are moreg®dm have the right to claim from the
plan, while on the other hand the number of peagie contribute to the plans is likely to
decrease due to a decreasing labor force. The haiteever can be compensated if the low
participation rates in pension plans would incre@aerently the income situation of elderly
in Mexico is not very goode(g Pedrero Nieto, 1999; Parker and Wong, 2001; Weomd
Espinoza, 2003; Rodriguez-Flores and DeVaney, 2q@6]}ly due to a lack of access to a
retirement pension. Another consequence of an ggapglation is that the costs for health
care services can be expected to increase, beicagseeral elderly people have more health
problems. The larger number of elderly is therefiwely to increase the pressure on health
expensesg,g Ham Chande, 1999), which are paid from socialisgmplans that are filled by
working people and increasingly through tax-finahsecial protectionSeguro Populdr It
implies that the younger generations (whose sidk decrease in the long run) have to
contribute more to the social security or protetiians in order to cover the health expenses
for the older generations. This may create additiorcentives for informality, avoiding taxes
and contributions to social security (Levy, 2008).

Reforms in social securitg,g those proposed in Aguilera (2010a,b) should erotie
hand increase both the access to health care e retirement pensions while on the
other hand setting incentives such that jobs infdh@al sector (that pay contributions to the
social security system and payroll taxes) remairactive in comparison to informal sector
jobs (that do not pay for the social security sygteA careful redesign may reinforce itself
due to potentially beneficiary relation betweenolaforce participation and health; a better
health care affects not only public health but at&y help people to remain more productive
for a longer time.

Labor force participation, retirement issues anditheare closely related. However,
not a lot is known about the mechanisms that goledvor force participation, retirement
decisions, and health. Parker and Wong (2001) amallye determinants of health care
coverage and of pension receipt, but explain neitlealth status nor participation. Aguila
(2007, 2008) shows that financial consideratiores iarportant in the decision to retire or
continue working. Van Gameren (2008) analyzesélaion between participation and health
and concludes that better health increases paticip and that there are no clear indications
of a causality running in the opposite directiofdey who contributed to a retirement plan
are more likely to withdraw from the labor mark&arros (2008) concludes that the
introduction of Seguro Populahas positive but small effects on health statnd, does not
affect the labor decisions.

In this chapter we document population aging abdrl&orce participation in Mexico,
and in particular we analyze the relation betweealth, labor force participation and
retirement. The next section presents numbersepdpulation distribution, from which it is
clear that also in Mexico aging is a relevant pinesiwon. Labor force participation statistics
show that Mexico’s labor market is atypical in @ECD, with high participation rates among
the elderly, and a large informal sector. Datatfar descriptive analysis is borrowed from
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various sources. The empirical analysis is basedheiMexican Health and Aging Study
(MHAS in SpanishEstudio Nacional sobre Salud y Envejecimiento eRiddeENASEN),
introduced in section 3, a panel data set thatabositdetailed information on the health and
financial situation of the elderly. It allows us lok, in section 4, the participation of
individual elderly with their economic and socigicamstances and health. We present and
discuss estimations of the causality between ldbare participation and health, and an
analysis of the joint choice of sector (formal,omhal) and receipt of benefits. Section 5
concludes.

2. Stylized facts: Elderly at Work
2.1 Aging

Similar to other OECD countries, Mexico has an ggpopulation. In many European
countries the process has already advanced toaseseof the share of the oldest cohorts,
while in Mexico aging is still in its early stagesflected by a major decline in the size of the
youngest age cohorts (Burniaakal, 2004; Wong, 2001; Zufiga Herrera, 2004), sintibar
Latin-American countries as Brazil and Colombia FQE, 2008). Despite the relatively
young population at this moment, the decline of ybengest cohorts implies that in the
medium and long run the proportion of older peeyleincrease drastically.

Figure 1 shows the population distribution over #ge groups for several OECD-
countries, where the third panel shows the shapeople aged 65 or more. Notice that in all
other countries the share of elderly people steatdw between 1970 and 2006, to 19.7% in
Germany and around 15% for several other countriddexico the share of people aged over
65 is well below the shares of this age group éndther countries, and rather stable around
5% of the total population. This stability howewenot likely to continue forever, because the
other two panels show that Mexico is convergintheother countries. Especially the share of
children younger than 15 strongly decreased, amnd iaat about 30%, the point where the
other countries were in 1970. Also in the othemtoes the share of young people decreased
since 1970, but at a lower rate than in Mexico. fdariced birth rates are already reflected in
the share of people aged 15-64. While in other tmsnthis group’s share increased only
marginally, in Mexico the share grew from 48% to¥64nd caught up with the other
countries. It is to be expected that these trendsirae, and that Mexico’s elderly population
will start to grow similar to what has happenedtimer countries.

Projections of the elderly population in Mexico a®own in figure 2, drawn from
Zuniga Herrera (2004). The number of elderly agédof more is expected to grow from
about 8 million in 2000 to more than 36 million 2050, with highest growth rates before
2020. The share of elderly aged over 60 will groowt about 7.3% of the total population in
2000 to 17.5% in 2030 and 28% in 2050 (Zufiga Hay2004).
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Figure 1 Population distribution by age, 1970-2006
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Figure 2 Population aged 60 or older, 2000-2050
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Figure 3 Labor force participation by gender and, d§95-2004
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2.2 Labor force participation

In figure 3 we compare the labor force participatd elderly in Mexico with the participation
rates in the same set of countries as used inefiguParticipation in Mexico is higher for all
groups except women aged 55-64. In that group Hrécypation rate in Mexico is not
different from other countries, but for the mentlre same age group the participation in
Mexico is much larger compared to the other coestrirhe difference becomes even more
striking when we look at men aged over 65. In Mexigore than 50% is still active in the
labor market, while in the USA this is only 18% ancdhone of the remaining countries the
fraction of working men over 65 reaches 10%. Sigkt, participation of male elderly is
about double the size of participation in countassArgentina, Brazil and Colombia (CISS,
2006; CEPAL, 2008). Participation among women 0@ér is much lower than male
participation, also in Mexico, but unlike for yowergvomen, Mexico has the highest share of
elder women working.

2.3 Social security contributions

An important feature of the labor market in Mexisothe size of the informal sector.
Estimates of the total size of the informal econarg by its nature difficult to make, due to
iIssues about the definition of informality and idifilties to measure unregistered activities. A
definition that is relevant for the labor marketNtexico is the distinction between jobs that
give access to social security services and joas db not provide access. The latter are
generally considered as informal sector jobs, wjbites with employers who pay the legally
required contributions to social security plansamesidered formal sector jobs.
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Informality is often associated with segmentatiébnhe labor market, interpreting the
choice for an informal job as a ‘negative’ choie@ged by a lack of opportunities to obtain
jobs in the formal sector (Fields, 1990). ReseéuoctMexico suggests that the choice for the
informal sector is not due to segmentation butéha&sluntary component where at a certain
moment the benefits obtained when accepting a fojmbado not outweigh disadvantages
(Maloney, 1999, 2004; Gong and Van Soest, 2002;aMax.ozano and Schrimpf, 2004,
Levy, 2008). Maloney (2004) estimates that durlrgy1990s about 55-60% of the labor force
held an informal job, while Levy (2008) reports ttHs8% of the economically active
population in 2006 is working in the informal secto

Social security in Mexico is organized through itngts that offer a bundled set of
benefits for their affiliates, including health umance, disability, work-risk and life insurance,
housing loans, day care services for children,raticement pensions. The largest institute, the
Instituto Mexicano del Seguro Social (IMSS), pr@gdsocial security services for employees
in the private sector, while the ISSSTE (Institd® Seguridad y Servicios Sociales de los
Trabajadores del Estado) serves public sector wari@maller institutions provide services
for Petroleos Mexicanos (PEMEX, the state oil conypathe army, navy, federal states, and
municipalities. The retirement pensions offeredtty social security institutes used to be a
pay-as-you-go system with defined benefits, whieeevtorking people paid for the pensions
of the retired generations. Retirees received aiperthat was a given percentage of their last
salary(ies). The IMSS had a normal retirement ddgbg/ears, while early retirement (with a
reduced pension) from age 60 onwards was possifeihad contributed at least 10 years. A
major change to their pensions was implemented®8v 1when the prevailing system was
replaced by a system of personal retirement acsawith defined contributions. Instead of
paying for the elderly of that moment, working plete contributions where added to
individual savings accounts, together with a goreant subsidy that guarantees a minimum
pension for all participants. The savings in thaseount$ are used to pay a pension after
retirement, of which the level depends on the aatsavings. The normal retirement age and
the earliest retirement age (65 and 60 years, cagply) have not changed, but the minimum
number of years with contributions increased ty@ars> People who contributed under both
regimes, that is, before and after 1997, can,eatrtbment of retirement, choose to retire under
the regime that gives them the highest pensionifiarence between the pension plans of
ISSSTE and IMSS was that the minimum retirement\vage practically absent for public
sector workers. The reform of the ISSSTE pensimm & pay-as-you-go system to individual
accounts is implemented only in 2007, to a systeah i largely identical to the new IMSS
system (except that the choice between the oldrendew regime has to be made directly).

The first column in table 1 shows the number ofgbeavho have access to social
security services. Only about 44% of the total pajen was covered by social security in
2004. This number does not tell us how many pesgle for a retirement pension, because
the coverage of social security, in particularigglth insurance, is individually available for
the partner, children and parents of the holdex fdrmal job, while a retirement pension is
available only for the insured worker (or, in caséeath, for the partner) and not for the other
individuals covered through the job holder. Therefdor the coverage of retirement pension
schemes, we have to look at the second columrblef 12 where only the economically active

1 Managed by privately arranged AFOREsIthinistradora de Fondos de Ahorro para el Rétiro
2 Retirement before age 60 is possible under thegystem if the worker has saved enough to obtaienaion of at least
130% of the minimum pension guarantee.
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population is considered. More than 60% of thenmalohave social security through the own
job; only about 15 million people are covered. Tikisot exactly the same as participation in a
pension scheme, but gives a good indication (sindlahe estimates of Garcia Nietb al
(2005)). However it is likely that a sizeable numbé those who currently contribute to a
pension plan cannot expect to receive the minimensipn once they reach the retirement
age because they do not fulfill the rules of theimum number of years of contribution.

The last two columns of table 1 show the numbggenisions paid in 2000 and 2004.
The total number of pension beneficiaries grew fiadmut 2 million in 2000 to 3 million in
2004, an annual growth rate of 9.6%. These nunibeksde pensions due to disabilities and
widows, but a large part of the pensions are psid eetirement pension, as is confirmed by
the numbers for IMSS shown in table 2. Clearly tluenber of retirement pensions (both
unemployment or early retirement, and full retiratqgensions) is growing rapidly, and given
the expected growth in the number of elderly pe¢ideire 2) it is likely that the number of
claimants of an old-age pension will continue tovgrapidly (Partida Bush, 2004).

Table 1 Population with social security (2004) grehted pensions (2000, 2004), by social secundtjtute (thousands of persons)

: Employee, Population with a pension
Population insurance holder (2000) (2004)

Total population 104 320

Economically Active Population - 43 859

Population with social security 45 873 15 249 2075 2997
IMSS 34 153 11941 1533 2112
ISSSTE 7478 2625 303 533
Other® 3147 251 137 223
Private institutes 1094 432 102 130

#Includes PEMEX (state oil company), Army, Navyd @reople insured via the National Health Minis8gguro Populgr
Source: INEGI, IMSS. Encuesta Nacional de Empl8eguridad Social (Cuadros 2.1y 4.6).

Table 2 Pensions granted by the IMSS, by type mdipa and insurance class, 1997-2006

Direct pensions Pensions for surviving relatives
R Old age Old age Permanent . Other
Disability (unemploy.) (retirement) invalidity Widow(er) Orphans dependents
1997 302 201 371676 192 954 189 982 421 940 8205 33807
1999 301 652 451 662 203 735 197 113 446 060 832 6 33215
2001 280 011 545 139 220810 208 962 476 164 8145 32596
2002 277 637 594 306 229702 215729 494 603 B7 89 33375
2003 279 848 636 861 237 769 220814 513 220 8370 34754
2004 277 318 691 860 244 083 224 126 537 455 8555 36 281
2005 275 144 741108 251394 227591 559 203 84 52 37485
2006 325 642 788 232 263 109 269 105 598 343 01 62 44 374

a Pensions paid directly to the insured person

b For the pensions for widows, orphans, and otben@mically dependent relatives, the number retethe number of pensions granted to
survivors of people who were insured for Disabiityd life, and Work hazards

Source: IMSS. Memoria Estadistica (varios afib#fp:(/200.23.8.5/est/contenidos/espanol/rutinasigp?t=msoc09&s=est&c=1887

3. Relation between participation, retirement and health: data and descriptive statistics

Research focused at the retirement decision in ddesi scarce, but in international research
financial incentives allowing (early) retirementeagenerally found to be important
determinants of the decision to stop working (Luanse and Mitchell, 1999). A recent
contribution for Mexico is Aguila (2008), who coundes that the social security reform of
1997 increased consumption while crowding out gvifor low and lower-middle income
earners, an effect that is stronger for peopleectogetirement age. Aguila (2007) concludes
that also in Mexico the financial incentives amajor determinant of retirement. In general
the pensions in Mexico are less generous than ropean countries, and the consequential
lack of financial resources can be expected tonbengortant explanatory factor for the high
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labor force participation among elderly that wasvah in the previous section. Other factors
such as health status may however pose restriatioriee employability of the elderly. The
role of health in labor force participation andreghent decisions, and more general the link
between health and socio-economic status, is nibuweaerstood (Smith, 1999; Adarmesal,
2003). More insight is important to be able to irfee impact of policies that aim to stimulate
labor force participation and improve the healtthef population.

In this section we introduce the data that is usethe econometric analysis of
section 4. Here we give descriptive statisticsator force participation, health, access to
social security and retirement pensions in a sawipéderly Mexicans.

3.1 Data: Mexican Health and Aging Study

The data used in this chapter are fromNexican Health and Aging StudyiHAS Puiget

al., 2006; Wonget al, 2007). MHASIs organized as a panel survey, where the baselivey
(held in 2001) is constructed as a nationally regméative sample of the about 13 million
Mexicans aged 50 and over. The questionnaire e¢entpiestions about socio-demographic
status (including information on children living teide the household), health status,
functional limitations, use of health services aftfter sources of support, current and previous
labor status, sources of income and propertiesrrirdtion on the health status consists of a
self-evaluated, subjective, health assessmenteofebpondent’s general health. In addition
there is more objective information collected via@e set of questions regarding whether a
doctor or other medical personnel has ever toldéspondent that he or she suffered from
specific health problems such as of hypertensiaetes, cancer, respiratory problems, heart
problems, stroke, arthritis, and many other diseasd symptoms.

Both the heads of the selected households as svéilesr partners were interviewed,
resulting in a total sample size in 2001 of 15,it®kviduals. In the follow-up survey of 2003,
attempts where made to interview the same agesleigersons and their household members,
even if the household had moved or split. Somedcoat be traced or refused to participate
(5.8% of the targeted households) while others dietthe two years between the interview
and a next-of-kin was interviewed (3.8% of themiwwved individuals) (Wong and Espinosa,
2004).

In the analysis we focus on the households thahdidace a change in composition
due to divorce or death. Such major changes ingimmld composition are likely to dominate
other decisions. Dropping observations with incateinformation on essential variables (in
particular, employment and hed)heaves us with 10,106 individuals with informatiboth
in 2001 and 2003. Table 3 shows that more thanoldéitfe sample, 56.1%, is female. In 2001,
65.6% of the sampled elderly were younger thanegsy a percentage that dropped to 58.9%
in 2003. These percentages hardly differ betweenand women.

% Incomplete information on detailed health chamasties is recoded as the absence of the probldmarad. Observations
where the detailed health information is completaigsing in one or both years are excluded fromatiaysis.
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Table 3 Number of observations, by gender and2g§, and 2003

age (2001 age (2003
gender 50—%4 ( 65)or more 50—%4( 65)or more total %
men 2816 1620 2530 1906 4436 43.9
women 3817 1853 3425 2 245 5670 56.1
total 6 633 3473 5955 4151 10 106 100
% 65.6 34.4 58.9 41.1 100

3.2 Work and health in 2001

Before we come to a more detailed analysis we hdwek at some descriptive statistics of the
relevant variables. The left panel of table 4 shdwveslabor force participation of men and
women by age. Participation is much larger for rtiean for women, in every age group,
and decreases with age. As we noted in sectiome&et participation rates, which are
similar to the numbers reported in Pedrero Niet@9@), are much higher than in other
OECD-countries, where hardly anyone aged over gbrte to be working (OECD, 2007)
and also higher than in most of the larger SoutheAoan countries (CISS, 2006). The
second panel of table 4 gives the size of the m&bisector among the employed people. In
every age group the number of people working inndormal job (defined as a job that
does not provide access to health services) ieddttan the number with a formal job,
which is in line with the numbers mentioned in gett2. On average, 71.9% of the
working elderly have an informal job. The older theople are, the larger is the share
working in the informal sector. In all groups, wamare more often found in an informal
job — but keep in mind that overall participation@g women is much lower than among
men. The number of elderly women with a formal imkhus extremely low.

Panel 3 of table 4 lists the percentage of peoph® wbtain income from a
retirement pension. Overall, 12% of the elderlyeree a retirement pension, a percentage
that matches with the numbers presented béfdks.we expected there is a positive
relation with age, with a large increase in benafies especially between 60 and 65 years
of age. Still, even among the oldest elderly, kbss 30% of the men receive a retirement
pension, and among women the percentage with agpeissdess than 10%. Further, receipt
of a pension does not imply that the receiver dagavork anymore, as the rightmost panel
of the table shows. Especially among the young#arl with a pension, a large fraction is
still at work, mainly in an informal job (not inlike).

Table 4 Labor force participation, per sector, satilement pensions, by age and gender, 2001 (%)

participation informal sectbr retirement pension workifig
gender gender gender gender
age men _women total men _women total men women total men women tota
50-54 89.0 34.8 57.% 57.2 68.7 61.2 3.8 5.8 4.c 45.2 26.1 32.:
55-59 81.4 29.1 b51.8 65.5 745 68.3 6.4 9.6 8.2 443 125 23.:
60-64 68.1 223 41.¢ 75.8 815 77.€ 19.2 13.4 15.¢ 37.1 17.3  27.:%
65-69 59.0 16.4 36.2 81.4 88.4 83.1 25.0 115 17.t 35.0 82 251
70-74 52.4 119 30.€ 89.7 93.7 90.5 25.0 126 18. 35.3 104 26.2
75-79 39.6 10.6 24.% 88.5 97.2 90.t 30.2 7.1 18.1 247 42 20t
80-... 26.8 7.7 16.5 100.0 100.C 100.C 29.7 9.3 187 12.9 8.7 11t
total 69.3 241 44.C 69.9 765 71.¢ 15.3 9.6 12.1 335 145 25.(

a Share of the informal sector among the emplogeglp
b Share of working people among the people wititieement pension

Table 5 shows that the self-assessed health, neglasara five-point scale running from poor
(0), fair (1), good (2), very good (3) to excelléd}, decreases with age: on average the older

4 Table 2 counts about 1.6 million labor-relatedsgiens in 2001, about 12% of the total populatioadagver 50 years.
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people report a worse health. Noteworthy is thedihce among men and women: in every
age category (except the oldest group) women reymmge health than mérDisplaying the
same information for the objective health is lesaightforward due to the large variety of
health-related characteristics. In table 6 we brdakwn the information for a subset of
characteristics by age (under and over 65 yeas)gander. For most diseases we see that
prevalence is higher in the older age categorylewdspecially in the group aged less than 65
years we see an almost systematically higher pgregalamong women.

Table 5 Self-assessed health by age and gendér, 200

gender

Age men women total
50-54 1.602 1.320 1.439
55-59 1.445 1.214 1.314
60-64 1.365 1.174 1.253
65-69 1.290 1.113 1.195
70-74 1.213 1.019 1.110
75-79 1.172 0.976 1.069
80 or more 1.100 1.118 1.110

total 1.389 1.185 1.275

Table 6 Objective health by age and gender, 2001

under 65 over 65
disease men women men women
hypertens./high blood pressure 0.267 0.440 0.340 .4980
diabetes/high blood sugar 0.131 0.172 0.143 0.185
cancer/malignant tumor 0.006 0.029 0.013 0.022
respiratory ill.(asthma) 0.045 0.063 0.080 0.073
heart attack 0.032 0.021 0.050 0.040
stroke 0.016 0.020 0.041 0.028
arthritis/rheumatism 0.127 0.226 0.202 0.316
liver/kidney infection 0.088 0.127 0.075 0.101
tuberculosis 0.002 0.004 0.004 0.003
pneumonia 0.010 0.016 0.019 0.021
fallen down 0.251 0.401 0.317 0.510
mental health problems 2.675 3.834 3.341 4.335
problems with (i)adl 2.160 3.451 4.060 5.675

Table 7 and 8 show the labor force participatiod aocess to health services by age and
health status. In table 7 we find a positive relatbetween participation and health for
every age group: those who report better healthnamee often found to be working.
Overall, 31.1% of the people in poor health arekivay, a percentage that raises to 61.3%
of those who report very good or excellent heditbt shown in the table is that the same
pattern is found for men and women, obviously atwach lower level of participation
among women. Table 8 shows that the people witleteetohealth have more access to
health services, including access related to bemgloyed in a formal job and access
based on a formal job of the partner or childrerdoe to a retirement pension. While
71.6% of the elderly in very good/excellent hedl#tve access to medical services provided
by the social security institutions, only 55.9%thbse in poor health have acc@skhe
better access for the people who report a bett@thhis found in all age groups, where the
difference in access between people with poor heait (very) good health is largest for
the youngest and the oldest elderly. Not shownha table is that the access to health

® In following tables and empirical analysis, theegmries ‘very good’ and ‘excellent’ self-assesbedlth are taken
together, given their small sizes.

® Note that these numbers date from the period befar introduction o8eguro Popularwith very limited availability of
affordable services outside the institutions ofgbeial security.

page 10/29



services among women is slightly higher than ammoeg. Obviously, for most women this
access is not due to their own job, as we obsewvesd low participation rates among
women.

Table 7 Participation by age and health, 2001 (%)

self-assessed health

age poor fair good very good total

50-54 46.0 51.5 65.6 73.6 57.7
55-59 39.5 47.2 61.4 66.7 51.8
60-64 28.8 39.3 48.9 57.1 41.4
65-69 31.4 33.0 43.1 49.3 36.2
70-74 20.4 32.1 36.4 40.6 30.8
75-79 18.8 19.3 38.2 38.5 24.4
80 or more 16.7 15.7 16.5 22.7 16.5

total 31.1 40.2 53.4 61.3 44.0

Table 8 Access to health services by age and h2alii (%)

self-assessed health

age poor fair good  very good total
50-54 53.2 60.5 65.4 72.2 62.4
55-59 54.9 60.5 65.4 70.4 61.8
60-64 60.1 64.4 65.1 66.7 64.1
65-69 60.9 67.0 66.9 75.3 66.3
70-74 57.8 65.2 69.3 71.9 64.8
75-79 50.9 66.6 62.5 69.2 61.7
80 or more 45.4 55.1 58.7 81.8 54.9

total 55.9 62.7 65.5 71.6 63.0

Note: Access to social security includes rights thuene’s own job or a retirement pension, but &scondary rights’ obtained via a
formal job of the partner or children.

3.3 Changes between 2001 and 2003

Table 9 shows the labor force participation in 2@@8sus the participation in 2001. We
notice that there is a great persistence; more 8éf of those who were not working in
2001 also were inactive in 2003 while 77% of that® were employed remained active in
the labor market. 23% stopped working, while 15%rtetl to work after having been
inactive. Changes in self-assessed health are shotable 10, separately for elderly who
were working in 2001 (left panel) and for non-wadgielderly (right panel). For health we
see a smaller persistence than for participatitbhpagh the numbers on the main diagonals
are large, there is some tendency towards a failttheboth from poor and good health,
while a majority of those who reported very goocercellent health in 2001 report a good
health in 2003.

Table 9 Transitions in participation between 208d 2003 (%)

working in working in 2003

2001 no yes total

No 85.6 14.4 100

yes 234 76.6 100
total 58.2 41.8 100
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Table 10 Health transitions between 2001 and 260Barticipation (%)

employed in 2001 not employed in 2001

self-assessed self-assessed health, 2003 self-assessed h2@liB,

health, 2001 poor fair good verygood total poor fair good vewod total
poor 39.8 44.2 13.8 2.2 100 48.9 41.6 9.0 0.5 100
fair 15.1 60.2 221 2.6 100 19.0 60.7 18.3 1.9 100
good 6.3 40.1 46.6 6.9 100 8.5 435 40.9 7.1 100
very good 4.5 23.7 52.2 19.6 100 35 28.3 50.9 317.100

total 13.8 48.1 32.6 5.5 100 21.7 51.3 23.5 3.6 010

4. Relations between participation, retirement and health: causal models

The tables in the previous section suggest thatetise a relation between labor force
participation, the receipt of a retirement pensimg the health status. However that does
not say anything about causality. In this sectiom analyze causal relations between
changes in labor force participation and in heathtus. Section 4.1 briefly reviews
theoretical arguments and empirical evidence, @sdribes the analytical model. Estimates
for Mexican elderly are presented and discussesgation 4.2. Section 4.3 digs deeper into
the effect of labor force participation on heaktind section 4.4 analyzes the participation
decision acknowledging that receipt of a pensioasdoot necessarily imply withdrawal
from the labor force.

4.1 Theory and empirical evidence

Theoretical retirement models identify various mraswhy health status is a determinant of
the optimal retirement age (Lumsdaine and Mitch#899). Most arguments suggest a
relation where poor health reduces the optimarewient age and thus the labor force
participation. First, poor health reduces the pobigity of a worker and therefore the
expected earnings, implying that work becomes latigactive in comparison with
retirement. Second, job tasks are more demandirgnwiealth is weaker, changing the
preferences in favor of leisure. Third, more timaynbe necessary to care for one’s health,
further increasing the utility of leisure and reshgcparticipation. Fourth, with poor health
one may be entitled for disability benefits thatilitate withdrawal from the labor market.
A fifth effect of poor health is a reduction ofdifexpectancy, which shortens the time
horizon of the optimization problem. An anticipateegative health shock then results in a
shorter work life (and also in fewer retirement ng@a A counter-effect that postpones
retirement is that the utility of consumption magrease relative to leisure given that the
costs of treatment may increase necessary expenses.

Empirical analysis of the effect of health on thetirement and labor force
participation decisions is hampered by the possibaf causality running in the opposite
direction. Health is negatively affected by one’srkvif, for example, dangerous labor
circumstances or long working hours result in te¢edoration of a worker’'s health. A
positive direct effect is also possible: a job ntaytribute to one’s satisfaction and well-
being, which may positively affect the (actual ergeived) health. Further, noting that bad
health is a legitimate reason to refrain from ggvation, non-participants may justify their
withdrawal from the labor market by overreportingalih problems (known as the
‘justification hypothesis’, see for example Andarsand Burkhauser, 1985). Under this
hypothesis, part of the (self-evaluated) healthustaneasures a person’s attitude towards
work or the preference for leisure.
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Another measurement issue is that it may be ditfimucapture all relevant health
aspects in one measure. The self-assessed heaumean be expected to give a good
summary of overall health because the responddhgiwe a general evaluation of his or
her health, capturing all relevant aspects. Howediseases and other health problems can
result in a variety of physical and cognitive liatibns with different implications for labor
capacities, and in reporting the health statusrédspondent not only has work-related
aspects in mind. On the other hand, detailed repmtthe (more objectively observable)
prevalence of diseases and symptoms that do ndérstrom justification bias are
necessarily incompleteThere is no obviously better alternative way tambine the
information generated by the variety of objectivaalth characteristics into one measure,
and in a bidirectional causal model it is impossitad include all the relevant health aspects
as endogenous variables. Therefore the self-repdréalth status as the best available
summary of health is used in the analysis, whileoanting for potential endogeneity and
misreporting due to justification by using the aliee health measures as identifying
variables, as we should expect a close relationwdsst the objective measures and the self-
reported healtf.

The available empirical evidence suggests that peaith negatively affects labor
force participation and leads to an earlier retertnbut the range of estimates varies widely,
partly due to the variety of measures applied (€uand Madrian, 1999). Evidence on a
relation running from participation to health isxed. Cutleret al (2000) showed that
economic crises that hit Mexico in the 1980s anél0$9increased the mortality rates by a
reduction in the incomes, suggesting that in Mexaceelation running from labor market
status to health exists. Van Gameren (2008) sugdleat for Mexicans aged 50 and over
health negatively affects labor force participatibnt that there is no clear evidence of an
effect in the opposite direction. In that paper beer only the survey of 2001 is used, and
only men and women with a labor history are (jginthcluded.

In the empirical analysis we follow the framewogk sut by Stern (1989) and Cai (2007)
to analyze the causal effects of health and laboref participation (see Appendix A for
details). They derive a simultaneous equations inomiesisting of a participation equation
(P«') and an equation for the health statdg

Pit* =hp" Hit* + BPl Xpit + Vpit, 1)

Hi' =om' Pi + Br Xajt + Vi 2)

" The detailed reports are also answered by thenesmt, but the level of specificity and concresanef the questions
and concepts leaves much less room for a subjeatiseer than is the case with the question regarttie general health
status.

8 In empirical work several approaches are followsétth regard to the potential endogeneity of healtthe retirement or
participation decision. Some studies tackled thdogeneity of self-evaluated health through instmt@gon with
available objective health indicators such as tlevadence of diseases, medicine usage, or fundtiwnigations. Some
researchers find indications of endogenedyg(Kerkhofset al, 1999; Disneyet al, 2006; Cai and Kalb, 2006; Cai,
2007), but in other cases there is no or only wealence that self-rated health is endogeneus $tern, 1989; Dwyer
and Mitchell, 1999; Wolff, 2005). Dwyer and Mitch€lLl999) test for the endogeneity of objective nueas using
parental health and mortality and respondent’'shigigight ratio as instruments, and conclude thate is no problem
with endogeneity of health. Bénitez-Silgaal (2004) exploit the availability in their dataloth self-rated disability and
the receipt of disability benefits (indicating affilly, objectively approved disability), and condé that the subjective
and objective measures are sufficiently close thedher so that the hypothesis that subjectivaehdity is an unbiased
estimator of the objectively determined disabitignnot be rejected. In an analysis of ten Eurogeantries Kalwij and
Vermeulen (2008) find that the self-evaluated Heathtus is endogenous in some but not all countiibey conclude
that health should be included as a multidimensifactor using both subjective and objective heaftfiormation, but
also that the dimensions important in explainirg plarticipation decision differ between countries.
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where observed participatidh equals 1 if°; >0, and zero otherwise, and the paramiser
measures the (causal) effect of health on thecjmation decisionH; is the continuous
counterpart of the observed self-assessed hdgltmeasured on a four-point scale. Due to the
justification hypothesis, the self-assessed hésltiot necessarily equal to the true health. The
parameteny” represents the sum of the (causal) effect of l&tree participation on the true
health, which could be negative.§ because of bad labor conditions) or posite/g ([due to
increased satisfaction), and of the effect of flgstiion. The latter has a positive value, as the
hypothesis states that participating elderly repdrétter health status than they have in reality.
The explanatory variables in the two equatiogg, (i) may be different.

The joint estimation of the model given by the teguations is not straightforward,
due to the qualitative nature of the dependentiss, and therefore we opt for a two-stage
method. In the first stage, reduced forms of bdth participation equation and health
equation are estimated, including all availablealdes. The results from those estimations are

used to calculate the propensity to participatthénlabor marketR, ) and the ‘health stock’
(Hy) of each individual in each time periotl In the second stage the structural model defined
by equations (1) and (2) is estimated, where tadigiionsH; and P, replace the endogenous
explanatory variableld;” andP; (see Appendix A for more details).

What remains is to be discussed is which variadtesncluded in the model; until now we
have only stated that objective health is useddémtify the health equation. Cai (2007),
using Australian panel data, includes marital Statthildren and age to identify the
employment equation, while information on smokidgnking, physical activities and the
prevalence of a long-term health condition identif\e health equation. Demography,
education, job history, occupational and spoudakmation are included in both equations.
His preferred instruments in the health equatiba,dpecific and objective health indicators
such as symptoms, types and severity of disalmlitgealth conditions, which are likely to
be major determinants of the general health, wet@wailable (Cai, 2007)In our data the
objective indicators of the respondents’ healthaualable and used to identify the health
equation. The objective health measures have agegplanatory effect on the observed
self-assessed health and are thus clearly relaidd the endogenous variable. Some
diseases and symptoms however turned out to bédras instruments and are excluded
from the analysis.

Job and occupational history, and the history aftigoutions to pension plans are
used to identify the job equation, instead of usihgm in both equations. History of
contributions pension plans is summarized by akblocdummy variables that combine
different ages and numbers of years with deposifseasion plans. The age classes are
bounded by the early and the normal retirement,&f&and 65 years. However retirement
is generally only possible if for at least 25 yedeposits have been made, while with 10
years with deposits more flexible solutions carab&ilable already. The reference category
is formed by the elderly who never made deposite Variables on job and occupational
history show that the large majority of the malmpke had their main job in manufacturing
or agriculture, while for women the service indystwhich includes domestic work, is a
major sector of employment (Appendix B). Salariedrkvand self-employment are the

® Others use health and living circumstances duchilgihood as instruments, but this information tiesdrawback that,
apart from having the (desired) effect on healthater years, it is also likely to have a diredeef on education and via
that on human capital formation, wages and labaketautcomes (Currie and Madrian, 1999).
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most frequently observed contractual arrangeméntsfind a clear relation between the
labor force participation and the labor historythaugh the relation is weaker than for
health. Overidentification tests do not reject thal hypothesis that the variables can be
excluded from the other equation (and thus arel\adiinstruments).

Additional explanatory variables ixs;; and Xy i include the general demographic
situation of the individuals such as age, househotdposition and the number of children
(see Appendix B). Older age is frequently founatdorelate with health deterioration. The
highest level of education is generally found taabamportant factor both for participation
and health. More than 50% of our sample has maxirpumary education. We create
more variation through the inclusion of specifipaaities (reading and writing, counting,
use of English or an indigenous language). Otheaabkes included in both equations are
the degree of urbanization, the available non-lassnassets, and the access to social
security services. Apart from their effects on @héar) participation, these variables may
also have an effect health as poverty indicatamewkng that poor people often have more
health problems.

4.2 Participation and health: results

Table 11 presents the estimation results of thetstral (causal) model outlined above. The
effect of health on labor force participation igrsficantly positive only for men; elderly
men with a better (perceived) health are more Yikel be employed than men with a
weaker health. For elderly women we do not findgmificant effect, female labor force
participation decisions appear not to be relatetihédr health status. The analysis includes
all sampled people aged over 50, including those waver had a paid job. Especially
among women a large share never had a paid jolthanghrticipation decision at older age
is probably governed by choices made much earliéfa regarding the distribution of task
between man and wife. We see that women who areadaor living together are much
less likely to work, and that the more childrenythave the less likely it is that they are
employed. These variables have no contributiorll ab dhe explanation of participation of
male elderly.

The effect of previous deposits at pension plangeseagreatly between men and
women, which obviously relates to the differencedabor histories. The older the men
who made deposits at pension plans are, and tlyeeddhe duration of the contributions,
the lower the probability that they are still in gloyment. Obviously the older they are and
the longer they contributed, the more likely ithat they fulfill the requirements to obtain a
retirement pension and have the financial capactbestop working. Among women, the
number of those who never worked —and thus nevetribated to any pension plan- is
much larger than among men. Therefore we findangtpositive effect on participation for
women who ever made contributions to a pension plah are younger than 65 years,
especially if they have contributed between 10 2hdears. With more years in the labor
market and with contributions to a pension plaeythan qualify for a (better) retirement
pension.
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Table 11 Causal model for participation and health

men women
LFP health LFP health

health (lin.pred.) 0.404** (0.042) 0.055 (0.038)

labor force part. (lin.pred.) -0.019 (0.036) 0,012 (0.019)
age -0.070 (0.048) -0.074 =+ (0.028) -0.012 (0.037) -0,066 *** (0.022)
age squared -0.013 (0.037) 0.047 ** (0.020) -0.036 (0.029) 0,043 *** (0.017)
#children (live births) 0.000 (0.008) -0.001 (0.006) -0.028 ***  (0.009) -0,010 * (0.006)
couple 0.030 (0.077) -0.148 ** (0.059) -0.433 ***  (0.063) -0,077 ** (0.038)
educ.: primary -0.093 (0.096) 0.134 ** (0.058) -0.264 *** (0.084) 0,052 (0.057)
educ.: secondary -0.263  (0.146) 0.310 **  (0.090) 0.204 (0.140) 0,296 *** (0.094)
educ.: technical/commercial -0.598* (0.211) 0.507 ***  (0.134) -0.014 (0.138) 0,432 *+* (0.087)
educ.: preparatory or higher -0.079 (0.167) 0.667 *** (0.086) 0.133 (0.187) 0,607 *** (0.089)
able to read and write 0.057 (0.113) -0.108 (0.081) 0.145 (0.116) -0,046 (0.059)
able to count from 1 to 10 0.106 (0.131) -0.023 (0.097) 0.205 (0.129) -0,002 (0.076)
speaks English -0.139 (0.099) 0.159 **  (0.061) -0.003 (0.114) 0,255 *** (0.070)
speaks indigenous language 0.008 (0.101) 0.148 * (0.076) 0.001 (0.117) 0,103 (0.064)
locality size: 15000-100000 0.100 (0.088) -0.169 ***  (0.051) 0.119 (0.084) -0,057 (0.046)
locality size: 2500-15000 0.232*  (0.107) -0.123 (0.079) 0.269 ***  (0.100) -0,109 * (0.061)
locality size: <2500 0.386** (0.102) -0.184 **  (0.056) 0.058 (0.092) -0,212 *** (0.052)
assetsNB -0.018 (0.038) 0.073 ** (0.036) -0.045 (0.052) 0,074 * (0.039)
has access to social security -0.188 (0.068) -0.341 *** (0.055)

contributed, age <60, <=10 yrs -0.018 (0.144) 0.701** (0.153)

contributed, age <60, 10<=25 yrs 0.115 (0.129) 1.217 **  (0.168)

contributed, age <60, >25 yrs -0.338* (0.127) 1.076 *** (0.193)

contributed, age 60-65, <=10 yrs -0.280 (0.214) 0.572* (0.333)

contributed, age 60-65,10<=25 yrs -0.53t* (0.201) 1.011 ** (0.292)

contributed, age 60-65, >25 yrs -0.657 (0.136) 0.409 * (0.244)

contributed, age >=65, <=10 yrs -0.364* (0.138) 0.369 (0.331)

contributed, age >=65, 10<=25 yrs -0.342  (0.151) 0.116 (0.337)

contributed, age >=65, >25 yrs -0.739* (0.134) -0.321 (0.282)

occ.: production, repair, maintenance 1.882 (0.852) 1.240 *** (0.110)

occ.: agriculture 2.067**  (0.869) 0.999 *** (0.148)

occ.: professional, technical, education 1.961 (0.877) 0.952 ** (0.161)

occ.: management position 2.18% (0.878) 1.647 ** (0.281)

occ.: administrative activities 1.747  (0.891) 0.804 *** (0.149)

occ.: merchants, sales representative 2.320 (0.866) 1.762 ** (0.117)

occ.: service industry, domestic work 2.17% (0.858) 1.250 *** (0.093)

occ.: other 1.607* (0.870) 1.259 (3.725)

contr.: boss 0.516* (0.176) 1.109 ** (0.224)

contr.: self-employed 0.502* (0.073) 0.875 *** (0.086)

contr.: commission, other payment 0.040 (0.114) 0.488 *** (0.115)

contr.: without payment 0.330 (0.427) 0.133 (0.129)

contr.: other/unknown 0.239 (0.425) 0.009 (0.484)

dis.: cancer/malignant tumor -0.630 (0.323) -0,180 (0.170)
dis.: respiratory ill.(asthma) -0.410** (0.093) -0,152 (0.103)
dis.: heart attack -0.580* (0.132) -0,438 *** (0.154)
dis.: arthritis/rheumatism -0.241* (0.063) -0,283 *** (0.052)
dis.: liver/kidney infection -0.245+ (0.096) -0,252 **x (0.074)
dis.: pneumonia -0.232 (0.258) -0,090 (0.223)
dis.: fallen down -0.089 (0.054) -0,114 ** (0.049)
dis.: #mental health problems -0.129* (0.014) -0,134 *** (0.009)
overweight: 25<=bmi<30 0.056 (0.057) 0,119 ** (0.054)
overweight: 30<=bmi 0.037 (0.067) -0,026 (0.035)
sympt: swollen feet/ankles -0.198* (0.065) -0,171 *** (0.056)
sympt: difficulty breathing -0.102 (0.081) -0,119* (0.071)
sympt: fainting spells.vertigo -0.148* (0.070) -0,220 *** (0.054)
sympt: intense thirst -0.064 (0.062) -0,118* (0.067)
sympt: sev.fatigue/exhaustion -0.247* (0.064) -0,167 *** (0.056)
sympt: wheezing/cough/phlegm -0.019 (0.058) -0,072 (0.062)
sympt: pain in lower limbs -0.32F* (0.061) -0,251 *** (0.048)
sympt: stomach pain. indigest. -0.122 (0.068) -0,103 ** (0.046)
sympt: involunt. loss of urine -0.242** (0.092) -0,116 (0.081)
constant 5.347* (1.768) 0.225 (1.212)
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cut-off point 1 -5.103** (1.043) -4,782 *** (0.743)
cut-off point 2 -3.255** (1.031) -2,685 *** (0.733)
cut-off point 3 -1.550 (1.022) -0,951 (0.729)
rho 0.616* (0.021) 0.240 **  (0.012) 0.625 *** (0.015) 0,272 *=*  (0.011)
#observations 8872 8872 11340 11340
Chi2 Test 1190.4 895.1 1244.8 1477.7
p-value Chi2 0.000 0.000 0.000 0.000
LogLikelihood -4248.0 -8952.0 -4616.6 -10681.9

* p<0.10, ** p<0.05, *** p<0.01
Note: Standard errors obtained via bootstrappifg (raws)

Both for men and women the variable that indicadesess to social security
services, either due to one’s own work or pensiodu to working relatives, has a strong
negative effect on the participation decistBrfEmpirical evidence from the USA suggests
that individuals who rely on their current employer health insurance have an incentive
to remain employed, while individuals with otherustes of health insurance have less
reasons to participate in the labor market (Cuand Madrian, 1999; Gruber and Madrian,
2002). The negative effect of access due to otfpadner, children) on participation is a
strong effect among Mexican elderly because manyenstderly than in the USA are
entitled to insurance through their partner ordeih.

The general health status is explained by the ahbgdealth characteristics, age
and poverty indicators. Older men and women rejmobte less healthy, while elderly with
more education report a better health status. Hmlds who possess more assets are in a
better health while elderly living in rural areas ¢&ss healthy. Neither for men nor women
we find an effect of labor force participation drethealth status.

4.3 Participation and specific health problems

In the analysis above we find strong indicatioreg the general (self-assessed) health status
affects the male participation decision, but weceimter no evidence of an effect in the
opposite direction. A complication with the anatys that we cannot disentangle the direct
effect of participation on the true health statasrf the effect due to justification of the labor
status (see section 4.1 and Appendix A). The tdecef may neutralize each other, resulting
in the estimated absence of an effect of laboremaitlh while in reality an effect of labor on
(true) health may exist.

In this section we reconsider the effect of lalmocé participation on health by looking
at specific diseases and symptoms instead of theeperted health status used above. The
information on the specific diseases and sympta@nderived from survey questions if a
doctor or other medical specialist had told thentlthat he or she suffered from the disease.
This phrasing leaves much less room for interpoetadr justification, and therefore we can
directly estimate an equation with the true premedeof a disease or symptom, without
having to account for justification. Each diseasd symptom can have a different effect on
participation, while their prevalence may be catedl, and an unmanageably large

10 Access to social security is suspect to be endngeras the access may be obtained due to one’obwhowever the

indicator used here includes access obtained dtleetpartner’s or children’s job, and participatiosludes formal and

informal employment where the latter does not gaecess rights. The total set of instruments pashes

overidentification tests, indicating their validiand suggesting no direct effect of access righteaalth. The parameter
estimates, in particular the effects of health padicipation, only show minor changes if only a&selue to working

relatives is included in the model.

page 17/29



simultaneous equation system with equations fotigyaation and all diseases would be
required to take all effects in account.

An alternative strategy to avoid potential endogignes to explain the health
situation in 2003 on the basis of the circumstance2001. By definition, all explanatory
variables are pre-determined, and possibly expharoccurrence of health problgrm the
two years before the interview of 2003: _ _

S.03 =on’ Pior + G+ %01 + v+ Sjjor + Uniiof, 3
where we use the observed labor force participafi®m) instead of the latent variable
Pior . As explanatory variables we use all the exogenauigbles used in the estimations
in table 11, thusgo; includes the detailed job characteristics, anduse the complete
detailed health situation as reported in 2084d,, including the lagged dependent variable
S0, which allows to control for persistence of thalkie situation.

Table 12 summarizes the main findings of the prebitmates of equation (3) for each of
the specific diseases and symptoms, separateipéorand women. We do not find many
significant effects of labor force participation 2001 on the prevalence of diseases and
symptoms in 2003. The only significant effect that find for men is a positive effect of
participation on the probability to have overweighor women we find a few more
significant effects, but except for the incidenédatl accidents, the significant effects have
a negative effect on the prevalence of diseasgmoptoms: work seems to protect them
against hypertension, diabetes, cancer, pneumadié)adl-problems, an effect that is also
found for several symptoms. However it seems uhlikieat the protective effect of labor
force participation is a true effect. Probably #ifect relates to other (unmeasured) factors
that make that working women are healthier; thellsgnaup of working elderly women is
a selective group. In all cases, for men and wontke, persistence of diseases and
symptoms is very high: reporting a problem in 2@8&bngly increases the probability that
the problem also is reported in 2003. Leaving ¢wt persons who already reported the
specific health problem in 2001 does not alterdbieclusion about the role of labor force
participation on the prevalence of health problém®003 for the remaining persoh's->

The effect of labor on health not necessarily ruigs participation but may be
related to job type. For a limited number of heaitbblems we find that job characteristics
are significant, suggesting that there are effettthe sector and the type (salaried, self-
employed, etc.) of the main job during the worle-ldn the development of health after
2001. In particular there are indications that veoskin service sector, professional and
office workers have less health problems while agnaomen we see that self-employed
women have more problems.

Altogether the results suggest that there are enhall effects of labor force
participation in 2001 on the health in the next years.

Table 12 Effect of participation in 2001 on heait!2003
-see at the end of the paper -

1 previous episodes of bad health or accidents raag hffected both participation and health staiu®001. Given the
persistence we have to observe people over a Igagird to be able to determine causal effects mporeisely.

12 A similar analysis explaining employment in 200Bwinformation from 2001 indicates that a heataek, diabetes,
hypertension, tuberculosis, and limitations withlydactivities have strong negative effects on jggraition two years
later.
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4.4 Work and retirement pensions in more detalil

Labor force participation and the receipt of aregtient pension are not exclusive states.
People can receive a retirement pension after aecan a formal job in which they
contributed to the plans for a sufficiently longripd, but decide that the income is not
sufficient and continue to work in another (formaf, more likely, informal) job. In this
section we analyze the joint labor force partidgpatand retirement decision with a
multinomial logit model, distinguishing five stat€4) no work, no retirement benefits; (2)
no work, only retirement benefits; (3) informal jato retirement benefits; (4) formal job,
no retirement benefits; and (5) retirement benefsbined with a formal or informal job.
The latter state comprises both formal and inforjolas with retirement benefits, because
the number of people who have a formal job whiteengng retirement pension is very low
(table 13)*® Table 13 further shows that the large majoritywafmen over 50 are not
employed and do not receive a retirement pensiarst df these women never worked in a
paid job and never contributed to a pension plamoAg men we see a more balanced
distribution; therefore we perform the analysisydiol men.

Table 13 Employment and retirement pensions, 2003

gender
employment and retirement men women total
not employed, no pension 17.92 69.86 47.06
not employed, with pension 16.84 6.74 11.17
informal sector, no pension 41.82 18.17 28.55
informal sector, with pension 6.56 0.83 3.34
formal sector, no pension 15.44 4.14 9.10
formal sector, with pension 1.42 0.26 0.77
total 100 100 100
number of observations 4,436 5,670 10,106

Note: The states “informal sector, with pensiond déformal sector, with pension” are taken togetinethe analysis.

In the multinomial logit model we explain the sitioa in 2003 using explanatory variables
measured in 2001, as we did in section 4.3. Byglem we avoid problems with reverse
causality, because the choice made in 2003 haffexi en the situation in 2001. Table 14
presents the marginal effect®. changes in probabilities due to a one unit changbe
continuous explanatory variables or a shift fronmo @ in case of the dummy variables, on
the probabilities for a man with average charastes. The initial situation, the
work/pension-combination in 2001, has a large mted value for the status in 2003:
stability is high, transitions are less likely. $hholds especially for nonworking people
with a pension; they are improbable to change théor market status. Those who receive
a pension while working in an informal job are tinest likely to change situation: it is
probable that two years later they still receive plension but stopped working. The effects
of the other characteristics are remarkably insmesior the inclusion of the initial state.
Age combined with the number of years with conttidms to pension plans, which
determine the opportunities to obtain a pensioanigmportant factor in the explanation of
the observed situation. Elderly over 65 are muchenfikely to receive a pension, and so do
those who contributed to a pension plan for 25 y@srmore — either with or without an
additional job. Also the group aged between 60 &bdwith at least 10 years of

13 Tests suggest that the two states can be combivielé, for all other combinations the hypothesiattthe parameters
are equal is strongly rejected. A Hausman testatds that the Independence of Irrelevant Alteveat{llA)-hypothesis
is not violated and thus a multinomial logit mogehppropriate.
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contributions has an increased possibility to nez@i pension, but with a stronger effect on
the alternative to work in addition to the pensiblistorical contributions to pension plans
strongly reduce the chance to be working in anrméd job without receipt of a pension.
The financial opportunities thus appear of greapanance for the decisions. Having
access to social security (health) services in 28@iher due to one’s own contributions or
related to contributing relatives, is important tbe prediction of the observed labor status
in 2003. Those with access are more likely to rexa pension, or, to a lesser extent, to
have a formal job. Access in 2001 strongly redubedlikelihood of being in the informal
sector without a pension in 2003.

A higher level of education increases the probbiihat a pension is received
without an additional job. Apparently, men with héy education obtained the better-paid
formal jobs with sufficiently good pension righ&urprising is that the reasoning regarding
effects of education does not hold for elderly witieparatory or higher level of education;
for these levels we find no effect at all. Maybestis due to the relatively small number of
people with these levels of education, or theireased access to pensions is captured by
other determinants.

Table 14 Determinants of participation and pensoeipt in 2003
-see at the end of the paper -

Simulations of the probabilities of work and pemsfor the sampled elderly can illustrate

the results. In figure 4 we show the probabilitiest a man with average values on all the
characteristics in the model of table 14, obtaiqpeasion. Assuming that nothing changes
in the average characteristics over time, but ttnatestimated probabilities two years later
have become reality, allows the construction obrager-run projection. The figure shows

an increase of pension beneficiaries over time, amdncrease in the number of non-
working elderly men. Given the assumed absence haihges in characteristics, the

distribution converges to a stationary state. Thistration is imperfect, the direct use of

predicted pensions overestimates the true probabilibecause they need to be
compensated for the inflow of younger elderly whe aot retired yet, which however is

partly compensated because in reality the “average” changes over time. Younger

generations generally have higher educational $e\aid better jobs, increasing the
likelihood that they participated in a pension péard may become claimants later. It would
be interesting but is beyond the scope of this rajp make precise predictions of the
number of beneficiaries of a retirement pensiorwduld require mimicking the changes

over time in the population distribution for alkitharacteristics, a task with a lot of
uncertainties, even if we abstract from changesilvlic policies and behavioral changes.
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Figure 4 Probabilities of pension and not workingdn average elderly man, 2003-2015
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5. Concluding remarks

It is clear that the size of the younger generatianViexico is decreasing, which implies that
in the longer run the elderly population will sificently increase in size. Measures have to be
taken now to construct a sustainable frameworkréirement pensions and health care
services, in order to avoid running into finan@abblems when large groups of people want
to retire or need more care. For the design ostagable social security it is relevant to know
the mechanisms that govern the labor force paaticip and retirement decisions. We analyze
the relation between labor force participationyeetent pensions, and health using data from
the Estudio Nacional sobre Salud y Envejecimiento eridd§ENASEN), a panel data set
that contains detailed information on the healtd &inancial situation of the elderly aged
50 and over.

A causal analysis of the effects of health on ldbore participation and vice versa
show an important role of health in participatioacidions of men, where a better health
increases the participation rate. For women thiscefis absent. We do not find clear
indications of an effect running in the oppositeediion. In the causal analysis neither men
nor women show an effect running from labor foregtipipation to health, and also in an
analysis of the changes in health over a two yesiogp we do not find clear effects of
participation in the initial year on the prevaleéeliseases or symptoms two years later.

The financial situation, in particular previous tdsutions to a pension plan, and the
right to obtain a pension from the plan, are imgartriving factors for the male participation
decision. Older men who have contributed duringpragér period are more likely to stop
working completely than younger men or men withdewyears of contribution. Many women
indicated they never had a paid job, and appareatitcipation is not reconsidered at old age
but simply a continuation of historical decisiomge find that women living together with a
partner, or with children, are less likely to waHowever we find that opportunities to qualify
for a pension increase the chance of continuafipauticipation among women.

A factor that is important in both the male and demparticipation decision is the
access to health care services provided by soe@lri¢y institutions. Both for men and
women the variable that indicates access to sseialrity services, which can be derived
from working relatives, has a strong negative d¢ffec the participation. Apparently,
having access due to others (partner, childreohgty reduces the need or desire to have a
paid job.

In the final section it is acknowledged that beauive in the labor market and the
receipt of a retirement pension are not exclusiates, but that some people remain working,
often in an informal job, while receiving a pensidrhe expected effects of the financial
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background are found when explaining the decisioh&lderly men. People who made
contributions to pension plans are more likely éoefve a pension, although it does not
discriminate between receiving it with or withoatadditional job. Over a period of two years
there is a high persistence; only the receipt péasion while working in an informal job
strongly increases the probability to change statugarticular the probability that two
years later they stopped working. Access to seaelirity strongly reduces the probability
that one is employed in the informal sector withayiension two years later.

The financial situation, in particular the oppoitytio obtain a retirement pension after
earlier contributions, the access to health caréices, and the health itself are important
driving factors behind the decisions about pardittign in the labor market and the sector
choice. Redesign of the social security systemudieg health insurance and retirement
pensions, will have effects on participation deeisi and therefore on future contributions to
the insurance and pension plans, not only dirdxttyalso indirectly as it may change the pros
and cons of obtaining formal instead of informal ptwgment. Taking into account the
foreseeable aging that will reduce the number eémi@l contributors in the long run, each
proposal for a better system should make sureeth@atigh people contribute to the plans in
order to avoid an excessive burden for a limitethloer of contributors.

Literature

Adams, P., M.D. Hurd, D. McFadden, A. Merrill, amdRibeiro (2003). Healthy, wealthy, and wise? $dst direct causal
paths between health and socioeconomic stidusnal of Econometri¢d12, 3-56.

Aguila, E. (2007)Retirement Behavior: Evidence of the Mexican cai@eo, RAND Corporation, Santa Monica, CA.

Aguila, E. (2008)Personal Retirement Accounts and SavRgND Working Paper WR-600. RAND Labor and Popolat
Santa Monica, CA.

Aguilera, N. (2010a). Una reflexion sobre la sedmdli social. in: A. Castafieda Sabido (edgs grandes problemas de
México. Volumen X: Microeconomi&! Colegio de México, 307-342.

Aguilera, N. (2010b). Una propuesta integral pasgonar el sistema de salud. in: A. Castafieda Sdid), Los grandes
problemas de México. Volumen X: MicroecononthColegio de México, 343-375.

Anderson, K.H., and R.V. Burkhauser (1985). TherBsient-Health Nexus: A New Measure of an Old Ryzkurnal of
Human Resourceg0, 315-330.

Barros, R. (2008)Wealthier But Not Much Healthier: Effects of a Hbalnsurance Program for the Poor in Mexico
mimeo, Stanford University, Nov. 2008.

Benitez-Silva, H., M. Buchinsky, H.M. Chan, S. G@heisser, and J. Rust (2004). How large is the ibiaelf-evaluated
disability?,Journal of Applied Econometric%9, 649-670.

Burniaux, J.-M., R. Duval, and F. Jaumotte (20@)ping with Ageing: a dynamic approach to quantifg¢ impact of
alternative policy options on future labour supjy OECD countries OECD Economics Department Working
Paper No. 371, OECD, Paris

Cai, L. (2007).The Relationship between Health and Labour Forceiddaation: Evidence from a Panel Data Simultangou
Equation ModelMelbourne Institute Working Paper No. 1/07, Unsity of Melbourne.

Cai, L., and G. Kalb (2006). Health status and lalforce participation: evidence from Australi&galth Economicsl5, 241—
261.

CEPAL (2008). Estadisticas e Indicadores Soci@lane availablénttp://websie.eclac.cl/sisgefdownloaded 10 dec. 2008).

CISS (2006). Annual Report 2006. The Challenge&gifig and Disability: Employment and Insuranceginational Social
Security Agreements, Conferencia Interamericaredgiridad Social, Mexico DF.

Currie, J., and B.C. Madrian (1999). Health, heaiurance and the labor market, in: O. Ashenfetted D. Card (eds.),
Handbook of Labor Economics, Vol. Flsevier Science/North-Holland, Amsterdam, 330263

Cutler, D.M., F. Knaul, R. Lozano, O. Méndez,, &hdurita (2000)Financial Crisis, Health Outcomes and Aging: Mexito
the 1980s and 19908IBER Working Paper No. 7746, NBER, Cambridge, MA.

Disney, R., C. Emmerson, and M. Wakefield (2006jdalth and retirement in Britain: A panel datsed analysislournal
of Health Economic®5, 621-649.

Dwyer, D.S., and O.S. Mitchell (1999). Health pasbk as determinants of retirement: Are self-ratedsures endogenous?,
Journal of Health Economic48, 173-193.

Fields, G.S. (1990). Labour market modelling ar&utban informal sector: theory and evidence, inT@nham, B. Salomé
and A. Schwarz (edsJhe informal sector revisiteéaris, OECD.

Frechette, G. R. (2001). sg158: Random-effectsredderobit Stata Technical Bulletjrs9: 23-27.

page 22/29



Garcia Nieto, H.U., A.AA. Pacheco Espejel, B. Rueridndez, L.F. Sanchez Lopez and L.D. Vargas Atecg2005).
Situacién actual y perspectivas de los sistemgsedsiones y jubilaciones en México, in: E. de laz&aand C.
Salas (eds.).a situacion del trabajo en México, 2Q06stituto de Estudios del Trabajo, Universidadéhoma
Metropolitana, 205-232.

Gong, X., and A. van Soest (2002). Wage differéntiad mobility in the urban labour market: a patetia analysis for
Mexico, Labour Economig9, 513-529.

Gruber, J., and B.C. Madrian (2002). Health Insceababor Supply, and Job Mobility: A Critical Reviedtbe Literature
NBER working paper 8817.

Ham Chande, R. (1999). El envejecimiento en Méxiedps conceptos a las necesidaBapgles de Poblacion (19), 7-21.

INEGI (2005). Encuesta Nacional de Empleo y Seguridad Social ZBINESS-2004)Instituto Nacional de Estadistica,
Geografia e Informatica.

Kalwij, A., and F. Vermeulen (2008). Health anddabforce participation of the elderly in Europehat’do objective health
measures add to the analysid@alth Economicsl7 (5), 619-638.

Kerkhofs, M., M. Lindeboom, and J. Theeuwes (19B@Yirement, financial incentives and healtiahour Economicss, 203-
227.

Levy, S. (2008)Good Intentions, Bad OutcomeSocial Policy, Informality, and Economic GrowthNtexicq Washingtion,
DC: The Brookings Institution.

Lumsdaine, R.L., and O.S. Mitchell (1999). New depments in the economic analysis of retirementQinAshenfelter, and
D. Card (eds.}{andbook of Labor Economics, Vol. 3sevier Science/North-Holland, Amsterdam, 328073

Maloney, W.F. (1999). Does Informality Imply Segrtaion in Urban Labor Markets? Evidence from Sedtdransities in
Mexico, The World Bank Economic Reviel@ (2), 275-302.

Maloney, W.F. (2004). Informality Revisited/orld DevelopmenB2 (7), 1159-1178.

Navarro-Lozano, S., and P. Schrimpf (2004)e Importance of Being Formal: Testing for Segatent in the Mexican Labor
Market Mimeo, University of Chicago.

OECD (2007)Labour Force Statistics 1986-2006ECD, Paris.

Parker, S.W., and R. Wong (2001). Welfare of Mald BRemale Elderly in Mexico: A Comparison, in: EKatz, and M.C.
Correia (eds.)The Economics of Gender in Mexico: Work, FamilgteStand MarketWorld Bank, Washington,
DC, 249-290.

Partida Bush, V. (2004). Proyecciones de quiengzacoa los sistemas de seguridad social, In: Gohional de Poblacion
(CONAPO),La situacion demografica de México, 2008-110.

Pedrero Nieto, M. (1999). Situacion econémica darigera edad?apeles de Pablaci¢® (19), 77-101.

Puig, A., J.A. Pagan, and B.J. Soldo (2006). Emimiento, salud y economia: La Encuesta Nacionbles&alud y
Envejecimiento en Méxicdl Trimestre Econémicd 3, 407—-418.

Rodriguez-Flores, A., and S.A. DeVaney (2006). Antaand Sources of Income of Older Households initée¥inancial
Counseling and Planning.7 (1), 64-72.

Sajaia, Z. (2007)Maximum likelihood estimation of a bivariate ordgrprobit model: implementation and Monte Carlo
simulations unpublished manuscript, World Bank, Washingtog, D

Smith, J.P. (1999). Healthy Bodies and Thick Walld@he Dual Relation Between Health and EconométuStlournal of
Economic Perspective$3, 145-166.

Stern, S. (1989). Measuring the Effect of Disapiib Labor Force Participatiodournal of Human Resource?t, 361-395.

Van Gameren, E. (2008). Labor Force ParticipatioMexican Elderly: The Importance of HealtEstudios Econdmico23
(1), 89-127.

Wolff, F.-Ch. (2005). Disability and Labour Supmyring Economic Transition: Evidence from Bulgatiapour, 19, 303-
341.

Wong, R. (2001). Sociodemografia del envejecimigtblacional en Méxicdzstudios Demogréficos y Urbandss, 477-
484.

Wong, R., and M. Espinoza (2003). Ingreso y bietheda poblacién de edad media y avanzada en MéRmpeles de
Poblacion 9 (37), 129-166.

Wong, R., and M. Espinoza (2008esponse rates in the Mexican Health and AgingySM#IAS/ENASEM) 200¥roject
Report, draft dated February 13, 2004.

Wong R, Espinoza M, Palloni A. (2007). Adultos m@® mexicanos en contexto socioecondmico amplild sp
envejecimientoSalud Publica de Méxicd9 (Suplemento 4), S436-S447.

Zufiga Herrera, E. (2004). Tendencias y caradasstel envejecimiento demografico en México,dansejo Nacional de
Poblacion (CONAPOQ). a situacion demogréfica de México, 2084-42.

Appendix A Analytical model and estimation strategy

Causal effects of health and labor force partiocgpatire analyzed in a model that derives from
Stern (1989), extended to a panel data contextdy(ZD07). For each individualparticipation in
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yeart, Py, is described as a function of health stdtys, a set of individual characteristics, and a
random disturbance term:

. Pi =ApHi +Pp Xp,it T Upit, (A1)
whereP;; is an unobserved variable representing the prdagehst an elderly person participates in
the labor force in periot] andP; equals 1 i, >0, and zero otherwise. The parametemeasures the
(causal) effect of health on the participation sieci.

The equation that describes the true but unobsleriaalthH;” is given as:

Hi™ = o P+ Br X + Uni ) (A2)
true health depends on individual characterisgigsand on the propensity to woRg¢ . The parameter
oy represents the (causal) effect of labor forceigypation on the true health. Observed is the
subjective, self-assessed health while H, is the continuous latent counterpartHyf whereH=k
(k=0, ..., 3) whem<H; <M., (m are cut-off points to be estimated along with dkieer parameters;
my=-c0 andny=c0). If non-participants justify themselves by exaggjeg their health problems, there
will be a difference between the true and the asdessed health,

Hit*k = Hit* -9 Pit* - Uity . (A3)
where the parametéy will has a positive value: participating eldenlyith a larger value dP; ) report
a better health statulsl() than they have in realityg”).

Substitution of (A3) in the participation equatiQhl) yields the labor force participation
eqguation that forms the basis of the empirical work

Pe =As Hy + BPl Xpit T Vpit (A4)
whereip =Ap/(1+463,), B =P/ (1+Apd;), andvp=(Upi-Aply i)/ (1+Apd;). Substitution of (A3) in the true
health equation gives the empirical modelHigr.

Hi =ay Py + BH XH,it + VH,its (A5)
wherea,'=0y+3; andvy i=Un t+U; . Both disturbance terms can be decomposed individnal part
independent of time and a time-varying pagi=em +Mm,i: (M=P, H).

Equations (A4) and (A5) link labor force particijpat and self-assessed health to each other.
Only the sum of the two sources of endogeneity, is identifiable, but whether the endogeneity
occurs because participation directly affects tbe health statusy() or is due to justification of the
labor statusgy) is not identifiable. However the sign @f' can give information about which type of
endogeneity dominates.

The joint estimation of the simultaneous equatioriel formed by the labor force participation
(A4) and health status (A5) is not straightforwatlde to the qualitative nature of the dependent
variables. Assuming that the disturbances are rtyrihiatributed, equation (A5) is essentially a pan
ordered probit model, while equation (A4) is a pamebit model. Panel models of this type have not
been estimated frequently. An exception is Cai 20@ho estimates both a two-stage version of
the model as well as a full-information maximunelikood (FIML) method. Two-stage estimation
is consistent but the correlation between the distuce termsp;; andvy ; cannot be estimated and
is therefore assumed to equal zero. FIML allowsnedton of the correlation between the
disturbance terms; however it requires evaluatiba multidimensional integral of a multivariate
normal distribution function?! Therefore we opt for the two-stage method.

In the first stage, reduced forms of both equatamesestimated. A panel probit model is used
to estimate a reduced form model of participatiaiuding all variables i ; andx i,

14 Estimations of the cross-sectional model occuremivequently, usually applying the two-stage metlfeele Van

Gameren, 2008). Maximum simulated likelihood apgiians are found in Cai and Kalb (2006) for crosstion data and
in Cai (2007) with panel data. Cai and Kalb (20063 an insignificant correlation for men and arsfggant negative

value for women. The latter implies a bias towazdso in the effect of health on participation ietimodel does not
account for correlation (Stern, 1989; Cai and Ka&b06). We have more information on work historyl abjective

health than Cai and Kalb (2006), which reducespitebability that omitted factors affect both labforce participation

and health, and thus raises the chance that thenptien of no correlation is valid. Checks with uegive bivariate

ordered probit models (Sajaia, 2007) suggest treatorrelation is indeed small both in 2001 angad@3.
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P = Bp' Xejt *+ e Br Xia) / (L-oiAp’) +Voi =CpXe + Vo s (A6)
wherex; contains all the exogenous variablegdpandx, ;. The disturbance term can be decomposed
in a time-constant and a time varying pag; =0p+op; With 0p=(ep, +Ap'en, )/ (1-ayAs") and
op;i=Mpi e mMuic ) (1-o4"). Similarly a reduced-form health equation isreated using a panel
ordered probit modéf,

Hi = (on'Be Xpit + P Xnit) / (Lo"6) + VH,it* =Cy X + VH,it*- (A7)
where VH,it*:eH,i'HDH,it with 9H,i=((1H18P,i1+8H,i1)/ (1'(1H17\'P1) and mH,it:(aHlnP,itl+nH,itl)/ (1'(1H17»P1)- The
results from these estimations are used to caécthat propensity to participate in the labor maiket
and the ‘health stochIitA of egch individual in each time periotd

P = Cp Xu (A8)

Hy = ZH Xit- (A9)

In the second stage the structural model define@éduations (A4) and (A5) is estimated,
where the predictions; and F?t replace the potentially endogenous explanatofigliesH; andP; :

Pit** = FIE +B5" Xojt + Voit, (A10)

Hi =ay' B, + Br Xujic + Vi (A11)

For equation (A10) a panel probit model wiRhas dependent variable can be used. Equation (A11)
with H; as the dependent variable can be estimated by graleeed probit model. Both models include
the individual-specific part of the error termgasdom effects.

15 A probit panel data model is available in Stat2v@tprobit. An ordered probit panel data model can be estichaith
the unofficial Stata commanéoprob (Frechette, 2001).
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Appendix B Descriptive statistics of explanatory variables

Table B Descriptive statistics of the variablethia models, 2001

men women

mean std.dev. mean std.dev.
age 62.128 9.150 61.485 8.967
#children (live births) 5.884 3.608 6.063 3.639
couple 0.836  0.369 0.584 0.492
educ.: primary 0.551 0.497 0.538 0.498
educ.: secondary 0.076 0.265 0.052 0.222
educ.: technical/commercial 0.029 0.168 0.082 0.274
educ.: preparatory or higher 0.129 0.335 0.060 0.239
able to read and write 0.853 0.354 0.775 0.417
able to count from 1 to 10 0.945 0.227 0.918 0.274
speaks English 0.111 0.315 0.059 0.236
speaks indigenous language 0.081 0.274 0.061 0.240
locality size: 15000-100000 0.152 0.359 0.153 0.360
locality size: 2500-15000 0.091 0.288 0.088 0.284
locality size: <2500 0.183 0.387 0.150 0.357
non-business assets 0.333 0.666 0.300 0.515
has access to social security 0.613 0.487 0.642 0.479
contributed, age <60, <=10 yrs 0.053 0.225 0.031 0.175
contributed, age <60, 10<=25 yrs 0.097 0.296 0.030 0.172
contributed, age <60, >25 yrs 0.077 0.267 0.025 0.157
contributed, age 60-65, <=10 yrs 0.014 0.120 0.005 0.076
contributed, age 60-65,10<=25 yrs 0.023 0.151 0.007 0.087
contributed, age 60-65, >25 yrs 0.039 0.194 0.010 0.101
contributed, age >=65, <=10 yrs 0.033 0.180 0.007 0.086
contributed, age >=65, 10<=25 yrs 0.043 0.203 0.007 0.084
contributed, age >=65, >25 yrs 0.081 0.273 0.011 0.105
occ.: production, repair, maintenance 0.387 0.487 0.125 0.330
occ.: agriculture 0.276  0.447 0.064 0.246
occ.: professional, technical, education 0.088 0.284 0.067 0.251
occ.: management position 0.021 0.146 0.007 0.084
occ.: administrative activities 0.054 0.226 0.062 0.241
occ.: merchants, sales representative 0.0810.273 0.120 0.325
occ.: service industry, domestic work 0.080 0.271 0.231 0.421
occ.: other 0.007 0.084 0.001 0.032
contr.: salary 0.579 0.494 0.399 0.490
contr.: boss 0.043 0.204 0.014 0.120
contr.: self-employed 0.289 0.453 0.165 0.372
contr.: commission, other payment 0.073 0.260 0.046 0.211
contr.: without payment 0.005 0.071 0.046 0.210

Note: The objective health measures, included iorttye health equation, are listed in table 6.
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Table 12 Effect of participation in 2001 on he#iti2003

MEN WOMEN

employment (s.e.) lagged health (s.e.) jobchar® employment (s.e.) lagged health (s.e.) job char®
hypertension/high blood pressure -0.002 (0,055) 53  (0,048) 23.390 -0.118** (0,052) 1.330***  (039) 17.350
diabetes/high blood sugar level -0.073 (0,077) 84 (0,079) 35.780* -0.152%* (0,076) 2.578**  ((D62) 25.390
cancer/malignant tumor -0.098 (0,187) 1.483**  3®b) 24.040 -0.481* (0,263) 1.924**  (0,205) 2608*
respiratory illness (asthma) -0.040 (0,091) 1.297** (0,104) 17.880 0.019 (0,093) 1.266**  (0,087) .220
heart attack -0.013 (0,111) 0.948**  1(@7) 22.020 -0.094 (0,137) 1.405%*  (0,138) 3t
stroke 0.010 (0,178) 1.578%*  207) 17.520 0.210 (0,167) 1.125%*  (0,187) 31.820*
arthritis/rheumatism 0.094 (0,063) 0.849***  ({62) 27.930 -0.063 (0,057) 1.109**  (0,044) 25.090
liver/kidney infection -0.034 (0,075) 0.749**  (@B5) 26.200 -0.062 (0,070) 0.950***  (0,063) 2d91
pneumonia 0.026 (0,159) 1.098%*  2®@6) 17.140 -0.304%* (0,154) 0.758**  (0,195) 30
fallen down 0.016 (0,051) 0.529**  0ap) 27.780 0.100%* (0,048) 0.650***  (0,036) 196
mental health problenis -0.067 (0,062) 0.075**  (0,013) 30.110 -0.050 ,0@8) 0.087**  (0,011) 20.540
problems with (i)adf -0.045 (0,053) 0.071***  (0,009) 25.710 -0.158*** (0,056) 0.051***  (0,008) 40.890**
missing limb, leg or arm 0.073 (0,175) 2.402%  101) 43.260%** -0.764** (0,356) 2.321**  (0,345) @050
swollen feet/ankles 0.005 (0,058) 0.707**  (B8) 12.680 -0.052 (0,052) 0.786***  (0,041) 14.340
difficulty breathing 0.007 (0,064) 0.697**  @(1) 31.350 -0.156** (0,063) 0.730**  (0,058) 196
fainting spells, vertigo -0.013 (0,057) 0.585** 0,061) 35.990% -0.113*  (0,052) 0.663**  (0,044) 21.250
intense thirst -0.099 (0,060) 0.438**  ({64) 33.370* 0.023 (0,059) 0.672%*  (0,052) 39019
severe fatigue/exhaustion -0.014 (0,055) 0.225**%0,058) 42.490*** -0.047 (0,053) 0.254**  (0,046) 32.780*
wheezing/cough/phlegm 0.019 (0,057) 0.375**  0@R) 32.220* -0.068 (0,056) 0.490**  (0,051) 25004
pain in lower limbs -0.008 (0,051) 0.336*** (&8) 57.060%** 0.011 (0,049) 0.404**  (0,041) 28.0
stomach pain, indigestion -0.055 (0,057) 0.385**(0,059) 26.910 -0.038 (0,053) 0.483**  (0,046) 4m
pain when urinating -0.087 (0,068) 0.740***  {05) 20.130 -0.048 (0,071) 0.608***  (0,078) 2Mm34
overweight: 25<=bmi<30 0.150**  (0,052) 0.866** 0,051) 40.580% -0.084 (0,053) 0.732**  (0,055) Ba0*
overweight: 30<=bmi -0.062 (0,066) 1.997%*  (86) 29.350 0.070 (0,061) 1.764**  (0,080) 35.520
smoke cigarettes now 0.015 (0,066) 2.121%*  0fB) 19.220 -0.008 (0,091) 2.488**  (0,076) 20.870
drink alcohol now 0.092* (0,052) 1.071%*  (@3) 24.150 0.017 (0,059) 0.943***  (0,050) 32.090

*p<0.10, ** p<0.05, ** p<0.01

Note: Probit regressions, in which we also corfopthe variables used in table 11.
2 Also for mental health and (i)adl-problems a probgression is run, where 0 stands for ‘no probkemd 1 for ‘one or more problems’
® Likelihood ratio ¢?) test of the joint significance of the job chagaistics (variables used as instruments for empémyrin the health equations in table 11).
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Table 14 Determinants of participation and pensiaeipt in 2003

no work, no pension

no work, with pension

inforijudd, no pension

working, with pension

formal job, pension

2001: not employed, no pension 0.268**  (0.026) 61T (0.026) -0.355**  (0.022) -0.025**  (0.009) -054~**  (0.012)
2001: not employed, pension -0.006 (0.040) 0563 (0.047) -0.472**  (0.029) 0.002 (0.012) -0.088  (0.011)
2001: informal sect., pension -0.198**  (0.033) 440+  (0.063) -0.391**  (0.047) 0.226**  (0.050) -0.07**  (0.013)
2001: formal sector, no pension -0.020 (0.033) @5 (0.020) -0.297**  (0.031) -0.018* (0.010) 0.285  (0.038)

2001: formal sector, pension -0.191**  (0.064) 140+ (0.071) -0.198* (0.113) 0.150** (0.061) 0.098  (0.070)
age -0.002 (0.013) 0.012 (0.007) -0.057**  (0.017) 0.053**  (0.009) -0.006 (0.011)
age squared 0.012 (0.010) -0.005 (0.005) 0.033** (0.013) -0.040**  (0.007) 0.000  (0.009)
#children (live births) 0.005* (0.003) 0.001 (0.001) -0.002 (0.003) 0.000 (0.001) -0.003 (0.002)
couple -0.036 (0.025) 030 (0.010) -0.015 (0.029) 0.009 (0.010) 0.012  (0.013)
educ.: primary -0.019 (0.026) 0030 (0.014) -0.027 (0.033) 0.008 (0.014) 0.008 (0.017)
educ.: secondary -0.043 (0.041) 07973 (0.035) -0.057 (0.054) 0.001 (0.020) 0.026  (0.027)
educ.: technical/commercial -0.014 (0.063) 0*120 (0.057) -0.127 (0.077) 0.019 (0.032) 0.002 (0.029)
educ.: preparatory or higher -0.049 (0.045) 0.041 (0.030) -0.006 (0.058) 0.013 (0.023) 0.001 (0.023)
able to read and write -0.001 (0.032) 0.000 (0.019) -0.004 (0.041) 0.016 (0.016) -0.012 (0.024)
able to count from 1 to 10 0.001 (0.040) 0.001 (0.023) -0.009 (0.051) -0.012 (0.027) 0.020 (0.023)
speaks English 0.005 (0.032) -0.004 (0.013) 0.009 (0.038) 0.021 (0.015) -0.632 (0.011)

speaks indigenous language 0.025 (0.033) -0.023 (0.014) -0.027 (0.039) 0.021 (0.019) 0.004 (0.019)
locality size: 15000-100000 -0.031 (0.024) 0.000 (0.012) 0.039 (0.030) -0.004 (0.011) -0.004 (0.012)
locality size: 2500-15000 -0.058** (0.028) 003 (0.016) 0.058 (0.038) 0.000 (0.016) 0.013 (0.021)
locality size: <2500 -0.052** (0.026) 0ag+*  (0.012) 0.141**  (0.033) -0.023* (0.013) -0.021 (0.016)
non-business assets -0.002 (0.018) 20.00 (0.009) -0.001 (0.018) 0.005 (0.005) 0.000 (0.007)
health -0.057**  (0.011) e Nigd (0.005) 0.051**  (0.013) 0.013**  (0.005) 0.004 (0.005)
has access to social security -0.021 (0.021) 6*127 (0.013) -0.212**  (0.024) 0.081**+  (0.011) 0.02* (0.013)
contributed, age <60, <=10 yrs 0.043 (0.049) 0:080 (0.042) -0.173**  (0.046) 0.020 (0.031) 0.030  (0.021)
contributed, age <60, 10<=25 yrs -0.014 (0.039) 08T (0.034) -0.225**  (0.038) 0.103**  (0.037) 0.048 (0.020)

contributed, age <60, >25 yrs -0.056 (0.041) 0151 (0.041) -0.262**  (0.042) 0.138**  (0.042) 0.02 (0.019)
contributed, age 60-65, <=10 yrs -0.041 (0.063) 060. (0.049) -0.229**  (0.071) 0.087* (0.051) 0.124  (0.064)
contributed, age 60-65,10<=25 yrs -0.073 (0.051) .198* (0.056) -0.397**  (0.047) 0.280**  (0.064) -0.06 (0.027)
contributed, age 60-65, >25 yrs -0.077* (0.046) 216+ (0.049) -0.385***  (0.048) 0.237**  (0.054) 0.01 (0.027)
contributed, age >=65, <=10 yrs -0.119**  (0.032)  0.175** (0.048) -0.252**  (0.057) 0.095** (0.043) 0.101 (0.060)
contributed, age >=65, 10<=25 yrs -0.122*%*  (0.p32 0.200*  (0.047) -0.290***  (0.054) 0.102**  (0.039) 0.19* (0.056)
contributed, age >=65, >25 yrs -0.061* (0.036) 46*1*  (0.035) -0.339**  (0.051) 0.213* (0.047) 0.042 (0.042)
occ.: production, repair, maintenance -0.058 (0.075 0.045 (0.048) 0.078 (0.100) -0.028 (0.034) -0.038 (0.043)
occ.: agriculture -0.090 (0.069) 0.059 (0.058) 0.083 (0.102) -0.015 (0.035) -0.037 (0.040)
occ.: professional, technical, education -0.035 0§0) 0.064 (0.072) -0.039 (0.112) -0.015 (0.031) 0.025 (0.059)
occ.: management position -0.106 (0.074) 0.054 (0.080) 0.062 (0.126) -0.029 (0.024) 0.019 (0.064)
occ.: administrative activities -0.036 (0.083) 80 (0.085) -0.007 (0.121) -0.029 (0.024) -0.017 (0.041)
occ.: merchants, sales representative -0.123* 5.0 0.028 (0.059) 0.140 (0.100) -0.012 (0.034) -0.033 (0.034)
occ.: service industry, domestic work -0.085 (0)o65  0.067 (0.073) 0.029 (0.109) -0.016 (0.031) 0.005 (0.050)
contr.: boss 0.042 (0.048) -0'042 (0.015) 0.005 (0.051) -0.006 (0.019) 0.001  (0.023)
contr.: self-employed 0.005 (0.022) -0:049 (0.011) 0.101**  (0.026) -0.011 (0.011) -0.048  (0.012)

contr.: commission, other payment 0.062* (0.036) .008 (0.016) -0.019 (0.040) -0.022* (0.012) -0.626 (0.014)
contr.: other/unknown -0.097 (0.064) 0.095 (0.076) 0.073 (0.103) -0.027 (0.028) -0.044 (0.028)
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#observations 4436
Chi2 Test 5388.8
p-value Chi2 0.000
LogLikelihood -3795.0

* p<0.10, ** p<0.05, *** p<0.01

Note: Marginal effects after multinomial logit estition, calculated at the means of the variables.
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