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Abstract

In this paper we use the National Mexican Urban Employment Survey (ENEU) to
investigatc whether employment shocks and family disruptions have negative
impacts on the human capital familics invest in their children. Shocks can affect
both the time allocated to schooling as well as the stock of human capital embodied
in children. Therefore, we cxamine whether families succeed at protecting their
children’s leisure and schooling hours when their father or mother become
unemployed or when their parents divorce; as well as whether these shocks have an
effect on the schooling attainment of children.

Our results suggest that the school of boys and girls are largely unaffected by
economic shocks, as measured by job loss, even during periods of economic crisis.
This implies that parents manage to protect the hours their children devote to
schooling, a key input in the human capital production process, from adverse
economic shocks. However, this does not appear to be sufficient for protecting the
stock of human capital of children. When we examine the impact of these shocks on
grade completion and advancement we find that job loss of the household head has a
significant cffect on the probability that girls drop out of school. Thus efforts to
protect children’s investments i human capital arc not completely effective for girls
but appear to be so for boys, suggesting diffcrential trcatment based on the gender of
children.

Resumen

Usando la Encucsta Nacional de Empleo Urbano, este trabajo estudia si los choques
econdmicos y demogrificos que afectan a los hogares ticnen impactos negativos
sobre la inversion en el capital humano dc los nifios. Choques econémicos como el
desempleo pueden afectar tanto el ticmpo que los nifios dedican a la escuela como ¢l
stock de capital humano de los nifios. Examinamos si las familias logran proteger cl
ocio de los nifios y el tiempo que dedican a la cscuela cuando el padre o la madre
sufre un periodo de desempleo o cuando los padres se divorcian.

Nuestros rcsultados sugieren que el tiempo dedicado a la escuela por los
nifios y nifias no es afectado por choques econdmicos, aun durante periodos de
crisis. Ello implica que los padres logran proteger las horas que los nifios dedican a
la cscuela, ¢l cual es un insumo importante en ¢l proceso de produccién de capital
humano. Sin embargo, cllo no parece ser suficiente para proteger el stock dc capital
humano de los nifios. Cuando analizamos el impacto de los choques sobre
aprobacidn del afio escolar y continuacién al siguiente grado, encontramos que la
perdida del trabajo del jefe dcl hogar aumenta la probabilidad de que las nifias (pero
no los nifios) abandoncn la escuela. Por lo tanto, los esfuerzos para proteger
inversion en el capital humano no son completamente efectivos para las niias,
auncque si parece ser asi para los nifios.



Introduction

nvestinents in the human capital of children are intricately related to the ability of

families to insure through formal! financial markets (borrowing or buying
insurance) or other informal arrangements such as getting help from friends and
relatives, In so far as households have limited access to formal and informal
insurance and are thus forced (0 use their children’s time for income earning
activitics (e.g. sending children to work or withdrawing them from school), then
child school attainment may be lowered and in effect poverty may be inter-
gencrationally transmitted.

In this paper we investigate whether employment shocks and family
disruptions, tcmporary or not, have negative impacts on the human capital families
invest in their children. Wc¢ examine two interrelated issues. First, whether families
succeed at protecting their children’s lcisure time or the time children devote to
school when a parent loses he/her job or when parents divorce; and second, whether
these shocks have an effect on the schooling attainment of children aside from their
potential cffect on time allocated to schooling. The extent to which the labor supply
of adult males and females responds to changes in their health or employment or
marital status has received considerable attention in thc literature (Yeun and
Hofferth, 1998; Bartel and Taubman, 1979; Johnson and Skinncr, 1986). However,
much less is known on whether or how these shocks impact on the time allocation of
younger household members. The scarce evidence that exists suggests that such
shocks or shocks of similar naturc have a significant cffect on the time use of other
adult members in the households as well as children. Pitt and Rosenzweig (1990) for
examplc, provide one of the first investigations into the tmplications of infant
morbidity on the time allocation of teenage hoys and girls in Indonesia. Their
findings indicate that the existing gender-bascd differences in the division of time
between household, labor force and schooling activities are reinforced among
tcenagers when child morbidity is at a higher level. In a similar spirit, Jacoby and
Skoufias (1997) examine the impact of unanticipated income shocks on the school
attendance of children in rural India and find that houscholds withdraw their
children from school when expcriencing shortfalls in crop income. This suggests
that poor households at the expense of investment in their human capital use
children’s time as a form of insurance.'

There is now an extensive literalure on the sharing of risks among
households focusing primarily on the mmplications of the hypothesis on their

! Related contributions include Haurin (1989) who uses US data to examine the eftects of
unanticipated changes in a husband’s earnings on women's hours of work, and Kochar (1999) who
focuses on the extent to which the wage labor market can serve as a subslitute for assct transactions in
smoothing household consumption in India.
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consumption (e.g., Deaton, 1992; Hayashi ¢t al, 1996; Morduch, 1995; Townsend,
1995). With access to completc insurance (formal or informal), household
idiosyncratic shocks should have no significant effect on the consumption of
households, once aggregate or uninsurablc shocks arc controlled for (Cochrane,
1991; Townsend, 1994). Yet, although similar implications can be derived for the
sharing of time (Townsend, 1994), therc is little econometric evidence on the extent
to which households share risks among themselves or among their members so as to
smooth the allocation of their time.

The evidence is even scarcer when it comes to identifying whether adverse
shocks arising from bad weather conditions or economy-wide shocks and
employment conditions have pcrmanent impacts on the {inal stock of human capital
of children. The studies available to date examine whether shocks have a significant
effcct on human capital investrent flows instead of final human capital stocks.
Duryea (1998), for example, using a rotating panel survey set from Brazil finds
evidence that when fathers becomc unemployed during the school year the
probability of grade advancement for both boys and girls declines significantly.
Similar evidence is provided by Jensen (2000) who finds that investments in child
schooling and nutrition in rural Cote d’Ivoire decline dramatically in periods of
adversc agricultural conditions.” Given that the panel data set at our disposal does
not follow households and their membcers for more than five quarters, we examine
whether children residing in households experiencing these labor market shocks are
more likely to drop-out of school or more likely to repeat the same school grade.

Our analysis relics on the National Mexican Urban Employment Survey
(Encuesta Nacional de Emplco Urbano- ENEU), a large longitudinal survey in urban
areas of Mexico. The ENEU contains repeatcd observations over a period of five
quarters on the time use of individuals 12 years of age or older in six main activities
for the week prior (0 the interview. The survey also contains demographic and socio-
economic information as well as a standard set of detailed questions on employment,
unemployment and entries and exits into the labor market. The combination of these
factors offers thc rare opportunity to examine the rolc of risk sharing in time
allocation not only between families but also within families.

The analysis is conducted separately for adult males and [emales and for
boys and girls in order to capture potential differences in the effect of the shocks
according to gender. We regress individual spccific changes in time allocated to the
activities mentioned above on a set of variables describing changes in the value of
time of household members, and changes in the economic opportunities available to
the household. The differencing of the individual observations allows us to eliminate
all time invariant individual and therefore household unobserved heterogeneity. The
kcy variables characterizing the economic opportunitics of the household are the

?In an unpublished study Sawada (1988) finds that such shocks are more likely to have an impact
on the school attainment of girls in Pakistan.
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value of time of individual mcmbers as measured by the potcntial (or predicted)
market wage rates of adult males, females and children.

Wc also make an effort to distinguish bctween aggregate shocks and
idiosyncratic shocks. Aggregate shocks are events that affect all households in a
community and arc uninsurable through formal and informal arrangements with
other houscholds in the same community. Aggregate shocks are captured by
including dummy variables for cach of the cities covered by the survey.
Idiosyncratic shocks are events that are specific to the family and have the potential
of being insured through ex-ante or ex-post arrangements with other households, or
houschold members or institutions within the community. We capturc idiosyncratic
shocks with variables indicating whether anyone among the parents lost their joh
involuntarily or whether there was a marital change of the parents.

Mexico, with approximately one-tenth the avcrage GDP of the United States,
has undergone a number of economic crises since the early 1980s, the most rccent
occurring in 1995, Overall educational attatnment while growing rapidly remains
low- the average level of education of men and women 15 and over was 7.5 and 7.0
years respectively in 1995 (INEGI, 1999). By the age of 17, the majority of children,
even in urban arcas, are no longer enrolled in school. The extent to which the recent
economic crises may have reduced the educational achievement of children below
what it would have been in the absence of crises remains a topic on which there has
been little research.

To shed some light on this issue, we analyze two household panels followed
during and after the economic crisis of 1995 in Mexico. This crisis began with a
devaluation of the pcso in December of 1994, with GDP falling by 7% in real terms
in 1995 and recovering in 1996. We use two different periods in order to test
whether the nature of the aggregate shocks in the economy interacts significantly
with the potential insurance arrangements among households. As such our analysis
provides some of the first evidencc about the types of shocks familics are able or
unable to insure against in Mexico. It also provides a first glimpse into the role of
marital dissolution as a factor in the investment in human capital of children.

The paper is structured as follows. In section 2 we present a simple model of
intertcmporal model of family time allocation and in section 3 we outline the
empirical strategy we adopt for estimating the model. In section 4 we describe the
data we use and in section $ discuss in detail the results of our analysis. Section 6
concludes.

Model
QOur modcl is a stmplc extension of the standard model of labor supply over the life-

cycle (MaCurdy, 1981). To keep the presentation simple we do not modcl household
production explicitly and instcad specify the household utility function to depend on
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the time allocated to each activity by each household member.” We assume, for the
moment, that a houschold conststs of an adult and a younger member, and specify
the preferences of the houschold as additively separable across time.* Ulility at time
t is given by

U)=U(Cle), L ) 54 () LE () HE (). ST (1) X (1)

where C() denotes consumption of 4 composite commodity in period t, L*(¢) is the
hours of leisure of an adult member and A () is her hours of work either at home
or in the market, and L (z), H“(¢),S(¢) arc the hours of leisure, work and schooling

by a younger household member in period t, and X' (¢) is a vector of observable and
unobservable factors affecting a household’s preferences (specified in more detail
below). The function is U assumed to be strictly concave in its arguments reflecting
diminishing marginal utility of consumption or leisure.

The real wagc rates expressed in units of the consumption good, are given by
w*(t) and W(z), for adults and children, respectively, and are assumed 1o be
treated as fixed by individuals. We assume thc existence of a perfectly competitive
credit market that allows wealth to be transferred from period to period by holding
an asset with a known and riskless real rate of return r{t+1) payable at the
beginning of period /+/.

Formally thc maximization problem of the household is to choose valucs for
CWL () H () LSGLH (@), S(), fort =1,...,T, to

Maxk, Y £V, L) HA 0L, 11 (), 5°0), X () (t)
1=l
subject to the asset accumulation constraints
At +1) =1+ r(e +1))4(r) (2)
A(1) constant, and A(T +1)=0 (3)
and the time constraints:
L)+ HA(e)=1 (4)
L)+ HE(e)+S(t) =1 (5)

where f is the subjective discount factor, E, is the expectation operator conditional
on the information set at period t, A(¢) and 4(¢) denote the value of real assets held

at the beginning and at the end of period t, F{?) ts unearned income and
Al)=A()+ W (0)+ W (0)+ v ()~ (C)+ WA (OL* )+ wE (LS )+ wE()SE (1))

} Ieckman and Killingsworth (1986) provide a useful illustration of the equivalence of these two
approaches. For an equivalent dynamic model with investment in human capital see Jacoby and
Skoufias (1997)

" Thus we abstract from (he possibility that timc allocation decisions are made within a bargaining
framework,
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Assuming intcrior solutions, we obtain the following first-order nccessary conditions
for a maximum:

Ue(r)= 4(r) (6)
U, ()= e (1) (7)
U, ()= e () )
U, t}= e () ©)
U, c(t)= A< ()

(10)

U t)= A e(r)

(11)

Alt)=(+r+))BE (A +1)

(12)

wherc /l(t) ts the lagrangian multiplicr associated with the pcriod t assets
accumulation constraint and the subscripts of U denotc partial derivatives. As
Heckman and MaCurdy (1980) and MaCurdy (1981) note, A(t) reprcsents the
marginal utility of wealth in period t, which is a sufficient statistic summarizing all
past and future information relevant (o the current choices of the household.
Specifically, A(¢) is a function of thc path of past, current and expected future wagcs
rates of adults and children, initial assets, the vector of observable and unobservable
factors affecting utility and the parameters describing the household’s preferences.

Equations (6)-(11) in combination with the ‘Euler equation’ for the marginal
utility of wealth A{z) provide a characterization of the optimal consumption and
time allocation choices across time. For example, equations (11) and (12) may be
expressed as

E'[Uri(:(j)l)]:[tf(; l))E'[W»;g(:;)J'
(13)

Holding the interest ratc constant, and assuming a within-pcriod utility function that
is additively separable in each of its argumcnts, this condition implies that the time
allocated to schooling (or leisure) between periods t+1 and t is inversely rclated the
ratto of the child wagc rates between period t+1 and t. A similar result holds for the
allocation of time of adult members in leisure activitics across time.

Empirical Strategy

We estimatc time allocation functions [or adult males, females, boys and
girls, derived {rom the subset of first-order conditions above. Following the common
practice in the life-cycle labor supply literature, we derive marginal utility of wealth
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or Frisch time allocation functions that decompose current decisions at any point in
time into two components (Heckman and MaCurdy, 1980; MaCurdy, 1981). The
first consists of a sct of variables observed in the current period such as cuirent
period wage rates, priccs and factors influencing individual tastes toward work, and
the sccond being the marginal utility of wealth A{¢) that summarizes the influcnce of
all past events and the expcctations about future cvents on current dectsions. An
essential requirement for the cmpirical specification is that the marginal utility of
wealth of the household A{t) enters additively in the time allocation decision rules
of all houschold members. With panel data, first differencing of the individual-
specific observations allows us to eliminate the unobserved marginal utility of
wealth A{¢) from the cquation to be estimated.

For our empirical model, we assumc the utility function in cach period is
additively separable in each of its arguments. Distinguishing a household by the
letter / and each of its members by the letter j, we specify
X'(i,j,r): X(i,j,t)+ 5(i,j,t + 1), where X(i,j,t) is the vector of observable
characteristics affecting household tastes such as age and cducation and &£(G, /,7 +1)
summarizes the influence of all unobservable shocks to tastes. Using the [lexible
functional form proposed by Browning et al, (1985), the equation for labor supply,
for example, in each period may be written as

H(i,j,t)z A In W(i,j,t)— A In /l(z',t)_l + 5’X(i,j,t)+ 5(1’, Jt+ I).

The separability of the household utility function in each of its arguments induces
the time allocation function of each member to depend only on his or her wage and
not on the wage rate of other household members. After taking first differences
across time the expression above becomes

AH(i, j,t)= SIAmW(i, j,, 1)+ 8 axX(i,t)- p/pli,e + 1)+ Ae (i, joe +1)

(14)
where AH (i, j,t)= H{i, j,t +1)~- H{i, j,t).

The focus of our analysis and discussion is on the 77{i,f +1) term that reflects
the difference between the one-period ahead expected valuc of the (inverse of)
marginal utility of wealth of household 7 and its realized value (i.c.
it +1)=E (A(i,t +1))~ 2,1 +1)).> In an uncertain environment, as various
unexpected events are realized in each period, houscholds acquire new information
about their current and future prospects and respond to this information by adjusting
the value of their marginal utility of wealth, according to the empirical anslog of
cquation (12). Thus, according to the life-cycle model of time allocation specified
the term 77, +1) is an integral part of the time allocation decision rules of every
member in a given household.

5 As first noted by Chamberlain (1984) the forecast errors may contain aggregate components that
are common across the forecast errors of households.
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A stronger spceification for the term l;(i,t +1) representing innovations in

the marginal utility of wealth is provided by the complete markets hypothesis.
According to the reccent literature of complete risk-sharing and consumption
insurance (Cochrane, 1991, Townsend, 1994} it is conceivablc that communities
devise a set of institutions or contracts, formal or otherwise, that allow them to fully
diversify idiosyncratic risk. In these circumstanccs, it is only aggregate or
uninsurable risk that matters in determining individual changes in time allocation or
consumption. Put differcntly, with complete risk-sharing household idiosyncratic
shocks (whether anticipated or not) will have no significant effect on the time
allocation of indivtduals within an insurance community. In terms of the notation
used above, the complete markets hypothesis implies that the term 7(;,¢ +1) simply
varies across time and not across houscholds, i.e.,
i e+ 1) =l +1),

symbolizing the fact that only aggregate shocks have an imJ)acl on changes in the
time allocation of individual members of an insurance group.

For our empirical analysis we exploit this over identifying restriction of the
hypothesis of complete markets or risk sharing. We first construct variables that
measure unanticipated shocks to the marginal utility of households. Examplcs of
such shocks (discusscd in more detail below) include the loss of job by the
houschold head or his/her spouse or and termination of employment due to illness.
These “shock™ variables are then included as regressors in equation (14) along with
a sct of binary variables for each survey round interacted with the city in which a
household resides. These city-time interactions dummy variables capture aggregate
shocks in cach of the cities in our sample and reflect our implicit assumption that the
insurance communtty is the set of all houscholds residing within the same city. In
more practical terms, their inclusion into the regressions amounts to expressing all
variables in the regression as deviations from their average in each city and time
period.

To the extent that the idiosyncratic “shock™ variables contain information
that is relevant for the life-cycle plan of the household and its members, then the
strict version of the life-cycle modcl of labor supply predicts that they should be
significant in the decision rules of all members of any given household irespective
of gender or age. In our empirical analysis below wc are cognizant of the hazards
associated with drawing inferences from the impacts of shocks on own labor supply.

The coefficient of the shock from a regression based on individuals
experiencing the shock is likely to be correlated with an individual’s unobserved
components of tastes (Ham, 1986). Workers who are laid-off, for cxample, may also
have stronger unobserved preferences for leisurc (or distaste for work). Therctore,

¢ See Altug and Miller (1990) for a formal derivation of this key result and Jacoby and Skouftas
(1998} for a more detailed prescntation of the differences between permanent income and complete
markets hypothescs in explaining the consumption behavior of households.
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we are carcful to basc our infercnces on the effect of the shock on the time allocation
of the household members not directly affected by the shock. Thesc *“cross-effects”
of the impact of the shock on “other” household members provide a cleaner estimate
of the forecast error of thc marginal utility of the household and are probably less
contaminated by endogeneity bias. With these considerations in mind, we intcrpret
the absence of significant “cross cffects” of the shocks on the time allocation of
other household members as evidence consistent with the hypothesis that risk
sharing is taking place within families.

Data Description

The National Urban Employment Survey (ENEU), has been undertaken
quarterly since 1986 by INEG/ (National Institute of Statistics and Geography). The
sample and areas covered have been expanded over thc years of the survey and
currently include 44 metropolitan centers and over 100,000 households. The ENEU
includes information on time use for individuals aged 12 and over, cducation, family
structurc, and dwelling characteristics, as well as a standard set of detailed questions
on employment, unemployment and labor market withdrawal. The time-use and
labor force participation information include hours spent in the last week on school,
housework, market work and community activities.

The longitudinal data included in this research comes from the 20%, five
quarter, rotating panel that is imbedded in the design of the ENEU. Each household
is interviewed every three months for a period of a year, so that there are five
observations for each household (and conscquently all of the individuals in the
household). The design is such that in any given cross-section of the ENEU, 20% of
households are in their first interview, 20% are in their second interview etc. Panels
can be constructed by following each 20% of households over timc. This version of
the paper makes use of two scparate pancls over the period from 1995 to 1997. Each
panel has a sample of approximately 18,000-19,000 households, depending on the
year.

While thcre is a fair amount of attrition in these short panels (about 27% on
average of individuals by the end of the fiith interview have left the sample), our
paper keeps all individuals in each panel who arc observed for at least 2
observations. We eliminate those individuals observed only once, which corresponds
to about 8% of individuals in cach panel (sce data appendix for more details).
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Dependent variables

Our dependent variables include hours spent during the last week on a)
leisure, b) work (the sum of market work and houschold work) and ¢) school.” For
the time allocation analysis, we divide the sample into four groups, boys aged 12 to
17, pirls aged 12 to 17, men aged 18 to 65 and women aged [8 to 65. Appendix
Table | shows overall participation rates of and weekly hours spent by boys and
girls aged 12 to 17 in school, market work and domestic work. The table mukes
evident the large decreases in school attcndance that begin by the age of 12 to 13
and the conscquent increases in market work and household work for both girls and
boys.

Shocks

We construct four key variables to measure household idiosyncratic shocks
based on the information collectcd by the ENEU survey, which includes job loss due
to firing, job loss due to illness, divorce, and marriage. Given that the job loss
shocks may have different impacts depending on which houschold members they
aflect, we construct separate shocks for the head of houschold versus the
spouse\companion of the household hecad.

Our first two shocks are defined according to whethcr a) the head of
household or b) spouse/companion reports having lost their job within the past 3
months. Job loss here includes those who report that the reason they are not
working is due to a) layoffs al their firm, b) the firm moved or ¢) work was
temporary.® Our second two shocks are defined according to if cither a) hcad of
houschold or b) the spouse/companion of the household head reported that they
stopped working within the last 3 months because of illness.

The next shocks reflect the impact of family structure changes on houschold
time allocation. The divorce shocks mcasure whether the household head or spousc
became divorced since the previous panel interview. The marriage shocks measure
whether the household hcad or spouse married or began living with a partner since
the prcvious panel interview. This variable principally captures re-marriages, not
first marriages. Notc that it may seem implausible to consider that marriage would
bc an unanticipated shock. If marriage were anticipated however, it should have no
impact in our regressions on time allocation, according to both the life cycle modcl
and the complete markets hypothesis. Our inclusion of this variable is simply 10 shed

7 We make no explicit effort to account for truncation at zero in reported hours allocated in work
or schooling activities.

¥ Note that reporting that work was lemporary as a reason for losing job may seem to some extent
less an idiosyncratic shock than job loss due to layoffs as it may include some individuals who were
aware before taking the job that the work would be temporary. We carried out the analysis excluding
and including individuals in this catcgory and the results remained simsilar.
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light on possible market impcrfections in credit and insurance markets, which would
be evidenced by significant impacts of marrtage on time allocation. Appendix table
2 contains the frequency of incidencc of the shocks discussed above in our
estimation samples. Though the incidence of these shocks may not be very frequent
our analysis below demonstrates that these shocks are significantly correlatcd with
changes in individual time allocation.

One response to economic shocks may be adjustments in family size; for
instance, a family member may migratc e¢lsewhere looking for work. While our
empirical model does not explicitly allow family size to be ecndogenous, we do make
an effort to climinate the role of adjustments in family size and composition from
influencing estimatcs. We run labor market shock regressions on two different
samples: first for the full sample of individuals and second for the samplc of
individuals in households where there was no change in family sizc during the five
quarters. Only about 15% of all individuals live in a houschold where there was a
change in family size over the five quarters. Evidence that the impact of the shock is
higher in the sample of individuals where there is no change in family size over the
sample pcriod, compared to the full sample suggests that changes in family size
represent an ex-post adjustment to labor market shocks.

For the divorce and marriage shocks, nevertheless, we carry out the analysis
with all obscrvations, given that most divorces and marriages are associatcd with
changes in houschold composition and climinating households with family size
changes would eliminate a large fraction of our observations of divorce and
marriage.

Wages

To measure the value of time of each member, we calculate predicted wages
for each individual in the family in cach time period using standard Heckman
selection corrected wage equations.9 Our interest is to have three measures of wages
for each household, malc wages, female wages and child wages. We thus average
the individual predicted wages at the household level for males, females and
children. For each period, wc then calculate the change in wages (individual
opportunities) simply by first differencing the predicted wages.

We also implemcnted a second method for estimating changes in male,
female and child wages which directly predicts changes in individual wages between
the periods by estimaiing the dcterminants of changes in log wages, (as opposed to
the first method which calculates levels of wages in each period and then takes

® The wage regressions include level of education, potential experience and experience squared.
The ideatifying variabies of labur force participation include marital status and demographic
variables at the household level, which include the number of individuals by age and sex. The
Appendix contains results of the wage estimations.
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differences). '® Sincc this alternative method did not have any noticeablc impact on
the sign or significancc of the coefficicnts of the shocks we do not report thesc
cstimates. !

The data permit a number of differcnt geographic levels to be defined,
including state, city, and municipality. Here our definition of “community” reflects
the level at which an aggregate shock (and potential insurance arrangements) may
take place. At the geographical level, we consider the most sensiblc level at which to
aggregate to be at the city lcvel, although we also carried out estimations allowing
for aggregate cifects at the statc and municipality level, which gave similar results
and are not reported here.

Discussion of Results

The effects of labor market shocks on the time allocation of adults and children.

Table 1 contains the estimatcd coefficients and associated test statistics of the
employment shocks on changes in individual time allocation. These arc obtaincd
from the estimation of cquation (14) using the four different labor market shocks in
place of the 7{i,z +1) term first using the full sample of individuals and then the

sample of individuals from households where family size did not change during the
five quarters. As discussed above, aggregate shocks were taken into account by
including a complete set of city and quarter interaction terms. We have estimated
scparate regressions for the schooling time as well as the leisure time and work time
of adults and children although a separatc regression for either teisure or work time
is, in principle, redundant.

For cach of the regressions estimated we conducted F-tcsts on the joint
significance of the aggregate shocks and in all cascs we rejected the hypothesis that
aggregate shocks are not significantly different from zero using conventional levels
of signiﬁcance.'2 Additional explanatory variables in the time allocation equations
for children included the change in the log of the predicted wage for children, and a
set of dummies for the age of the child. In the time allocation equations for adult
males we use the change in the log of the predicted wage for adult males, the age of
the individual and age squared. For females the wage is replaced by the change in
the log of the predicted wage for adult females. Given that July and August are
vacation months during which most schools are closed, a much larger fraction of

' The determinants include education, potential cxperience and a serics of dummy variables
measuring age structure of the household by gender.

"' The ustimated time allocation regressions using predicted changes in wages instcad of changes
in predicted wages arc available from the authors upon request.

12 Although the detailed resulls of the F-tests are not reported they are available upon request.
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children report they did not dedicate any time to schooling during the previous week
in the third quarter of both 1995 and 1996, corresponding to thc second period of
each panel. To account for this seasonality in schooling we included a dummy
variablc for changes in schooling hours between periods 1 and 2 and periods 2 and
3.

We begin first with the results of the shocks related to job loss in tables 1-3,
followed by the results of the family structurc shocks in table 4. Because of the
large sample size in our analysis, we consider a variable to be significant only if the
t-statistic is significant at the 5% leve! or below."?

The results show that during 1995-1996, a period of economic crisis and
adjustment, that idiosyncratic houschold shocks had a significant impact on the
leisure (or work) time of adult males and females. Specifically, the lay-off of the
household head (or the loss of job due to iliness) decreases the work time of not only
adult males but also adult females, suggesting that these shocks have a spillover
cffect on other aduit household membcers. As the coefficients indicate, adult males
are not able to [ully compensate the loss of their time from wage-eaming activitics
with work in other household activities, and as a result they end-up consuming
(willingly or unwillingly) more leisure. Interestingly, the job loss of the household
head has a significant effcct in the same direction on the leisure (or work time) of
fcmales, though the size of the coefficient is much smaller.

The presence of a significant effect of the job loss of the household head on
the work time of adult females 1s consistent with the notion that this shock contains
information that nccessitates adjustment in thc marginal utility of wealth of the
household. In contrast, the job loss of the spouse either due to lay-off or illness
appears to have little or no impact on the marginal utility of the household and thus
no significant effect on the time allocation of (most) other members in the houschold
besides on their own. Since males typically are the main source of wage incomc in
Mexican households, their job loss is bound to limit the lifetime resources of the
household that then affects the time allocation of the adult female in the houschold.
Intcrestingly, however, the same shock has no effect on the leisure time and
schooling time of boys and girls.'

Although there is an indication that the lay-off of the household head has a
significant positive effect on the work hours of girls, this effect becomes
insignificant when we look at the leisure lime or schooling time of girls. Thus, in
contrast to its effect on adult time allocation, the job loss of the houschold head
secms to have no effect on the leisure time and schooling time of both boys and

"> To help readers in going through the various coefficients reported on their own, we have also
shaded cstimates with a p-value less than or equal to 5 percent.
14 . . - - -

Considering that the effects might vary by household economic status, we carried vut separate
regressions by the level of education of the household head (e.g. dividing the sample between
households where the head has incompletc primary cducation versus primary and above).
Neverthcless the results, perhaps surprisingly, were nat significantly different from those based on
pooled regressions and we do not report them here.
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girls. As outlined earlier, this suggests that children are insulated or insured from
these shocks. In fact, this appears to be the case for the other three employment
shocks to the household. One exception is the effect of the loss of job of the spouse
of the household head due to illness on the work time of girls. As is the case with the
head being laid-off, thc loss of job by an adult [emale incrcases significantly the
work time of girls and this significantly reduces the leisure time of girls. One
plausible explanation for this effect is that giris pick-up some of the houschold tasks
pcrformed previously by the their mother. Ncvertheless, none of the lour
employment-related shocks appear to have a significant effect on the time allocated
to schooling by either boys or girls.

In order to check whether our results so far are contaminated from ex-post
adjustments in family size we have also replicated the analysis restricting the sample
to individual observations from households wherc there was no change in family
size. These estimates are in panel 1B in the lower half of table 1. As it can be
inferred, the changes arc not substantial enough to warrant any changes in the
gencral conclusions. One remarkable diffcrence is that the effect of a job loss from
illness of the household head now ceases to have a significant effect on female work.
Nevertheless, the loss of job due to lay-off of the household head continues to have a
significant negative effect on the work hours of adult females. Also, the shocks
continue to be insignificant on the schooling hours of children in most cascs. The
only difference is that job loss of a spouse due to illness now actually has a
significant positive impact on boys' schooling whereas in panel 1A this shock is also
positive but significant only at the 7 percent. This contrary to expectations result
may reflect that a spouse who loses his/her job may spend more time in the
household, thereby ensuring that children, boys in particular, dedicate more time to
their studies.

As mentioned already, the estimates in table | arc {rom a period of economic
crisis in Mexico. Depending on the economic conditions the same shocks may
convey very ditferent information about the lifetine wealth of households and
thereforc on the extent to which households adjust their marginal utility of wealth as
a result of the shock experienced. In order to cxamine whether the change in the
overall economic conditions impacts the “information content™ of the idiosyncratic
shocks experienced by houscholds and the potential for insurance arrangements
between and within households we have also examined whether the same patterns
hold during a period of cconomic recovery. The estimates from the new panel of
houscholds during the 1996-1997 period, a period of economic recovery, are
presented in table 2.

Once again, the estimates in table 2 yield the same general conclusions
reparding the time use of children. The time allocated by children to school
continues to be unaffected from these shocks, suggesting that adults insulate their
children from economic shocks. The loss of job by the spouse due to illness
continues to have a significant effect on the hours devoted to schooling by boys but
not girls (see panel 2B). As before, this effcct becomes less significant when using

13
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the full sample. In addition, during the period of economic recovcry, job loss of the
spouse due to sickness also increascs leisure of girls and decreases their work hours.
In contrast, during the crisis period, the same shock had a significant cffect and
opposite sign for girls. This result is consistent with the interpretation that the
information content of the same shock conveys different information about the
lifetime opportunities of the households during periods of an economic downturn
and recovery. This assertion can be further supported from the effect of the job loss
of the household head on the work of adult females. During the period of the crisis,
this shock had a significant effect on the work hours of females. During the period
of economic recovery it ceases to be significant suggesting that the shock does result
in a significant updating of the marginal utility of wealth of the household.

The effects of labor market shocks on the school attendance and grade advancement.

The estimatcs discusscd so far have relied on examining the impact of the
shocks on the hours allocated to work, schooling and leisure activities, However, the
hours devoted to schooling during the week prior to the intcrview are not necessarily
a good indicator of the potcntial effect of the shock on children’s schooling
achievement.”> For this reason we also cxamine whether children residing in
households expericncing these labor market shocks are more likely to drop-out of
school. Although the survey does not have an explicit question on whether a child is
currcntly enrolled in and attending school in cach quarter we use the time allocated
to school in the first and fifth quarter of the panel, covering two school years, to
construct a binary variable indicating whether the child reports positive hours in
school in each of these quarters. W¢ then limit our sample to children with positive
hours of schooling in the first quarter and examine whether in this sample of
children the shocks have a significant effect on the likclihood of dropping out. Since
this is a cross sectional regression, the aggregate shocks are captured by the
inclusion of the dumuny variables for the city of residence of the houschold. In this
sctting the idiosyncratic shock is also slightly amended to signify whether an adult
member experienced a labor market shock in any of the five quarters covered by the
survey. Additional regressors included are variables describing the age and gender
composition of the household that a child rcsides in, and dummics for the age of the
child.

Another potential effcct of shocks is that while they may not result in
immediate dropout, they may result in higher repetition or failure rates, which are
then likely to reduce overall lifetime educational achicvement. To address this
question, we also carry out estimations of the probability of grade completion and

'* Hours devoted 1o schooling are an input in the human capital production function and the shock
may also have a direct effect on the stock of human capital independent of its effect on child school
hours.
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advancement using the sample of children in school in quartert and in quarter 5 and
checking whether the shocks at any point in time between quarter 1 and quarter 5
decrcase the likelihood of advancing to the next highest grade.

Table 3 contains the cifects of these labor market shocks on the probability
of dropping out of school and on the probability of grade advancement. The
numbers reported arc the marginal effects of the shocks estimated from a probit
specification of the probability of the occurrence of the event in qucstion. As can be
seen, the job loss of the spouse of the household head has no effect on school
dropout rates or grade advancement. The shock that has a signiticant effect on the
probability of dropping out of school is the job loss of the household head. This
shock increases significantly the probability that girls drop out of school,
irrespective of whether we control for ex-post adjustments in household size or
whether wc use the 1995-96 panel or the 1996-97 panel of households. Thus,
although the earlier results in tahles 1 and 2 imply that the school hours of both boys
and girls are insulatcd from this shock, we now have evidence that thesc efforts to
protect children’s investments in human capital are not compietely cffective at least
when it comes to girls continuing school. Additional supportive evidence of the
absence of complete insurancc is provided by the results on the impact of job loss
duc 1o illness of the household head. In families where ex-post adjustments in family
size did not take place, this shock increases significantly the probabilily of dropout
for hoth boys and girls (see panel 3D in table 3). However, cven in this case, the
higher marginal probability for girls suggests that the shock affects girls morc than
bays.

The effects of changes in marital status

We now turn to the resuits of the divorce and (rc) marriage shocks on lime
allocation contatned in table 4. All of the estimates reported in table 4 are obtained
using the full samptle of households. During our crisis year 1995-1996, divorce tends
to reduce the leisure time o[ both boys and giris and incrcase the work time of girls.
Divorcc has a negalive effect on the time girls allocate to schooling and also tends to
increase the dropout of girls, although there is no effect on school promotion rates.
For adults, divorce tends to reduce female leisure and increase work although there
is no apparent impact for malcs.

In contrast to 1995-1996, divorce has no effect on children's time allocation
during 1996-1997. It docs, however, reduce the probability of girls passing a school
year successfully. For adults, there are no significant effects of divorce, with the
exception that malc work is reduced by divorce. These results, on balance, would
appear to suggest that divorce is more likely to be harmful for children in periods of
economic crisis. This result reinforced by the fact that divorce ratcs may increase
during periods of economic crises as unemployment and the difficulty of finding
jobs put additional stresses in the relationship of adults within families, suggests that

15



Susan W. Parker und Emmanuel Skoufias/Purental Unemplavinente, Marital Status Changes, and Child Human Capirai: Evi...

the potcntial costs of cconomic downturns may have bigger and longer lasting
cffects since they also affect the human capital of future generations.

(Re)marriage on the other hand appears to increase the work of girls and
women, in both periods of analysis. Time dedicated to schooling is also reduced for
girls in both periods of analysis, and marriage increases thc probability of dropout as
well. There are, curiously, few impacls on males; the only exception being is that
boys' leisure is reduced with marriage in 1995- 1996.

In summary, thc demographic variables shocks in our analysis overail appear
to have more impact on chitdren than the job loss variables although their effects in
the case of divorcc are greater during economic crisis than recovery periods.
(Re)marriage appears to heavily alter the time allocation of girls and women,
mereasing work for girls and females and reducing schooling for girls.

Concluding Remarks

To what extent do families succeed at protecting their children’s Icisure time
or the time their children devote to school when the father or mother become
unemployed or when their parents divorce? The evidence presented here suggests
that thce school (and leisure timc) of boys and girls are largely unaffected by
economic shocks, as measured by job loss, even during periods of cconomic crisis.
This implies that parents manage to protect the hours their children devote to
schooling, a key input in the hwnan capital production process, from adverse
economic shocks.

However, this does not appear to be sufficient for protecting the stock of
human capital of children. When we examine the impact of these shocks on grade
completion and advancement we find that job loss of the household head has a
significant effect on the probability that girls drop out of school. Thus efforts to
protect children’s investments in human capital are not completely cffective for girls
but appear to be more effective for boys, suggesting some differential treatment
based on the gender of children with families in Mexico.

Family disrupttons, such as parental divorce, appear to have a negative cffect
on the likelihood that girls dropout of school in a period of economic crisis or
advance to the next grade during periods of improving economic conditions. In
contrast the same event has no impact on boys. The question ariscs as to why the
demographic change shocks appear to have more of an impact than the job loss
shocks. One plausible cxplanation lies with the duration or expected duration of the
shock. Unemployment in Mexico is a relatively short-term phcnomenon. Most
uncmployed individuals have a short duration of employment, 60% of unemploycd
men find work within 3 months (Parker and Pacheco, 1999), even during economic
crises. Furthermore whereas the 1995 crisis was quite severe in terms of falls in real
wages and GDP, it was also relatively short, by 1996, GDP was growing at rales
abovc 5% in real terms.
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Divorcc on the other hand is likely to be a longer-term state, and so may be
viewed as more of a permanent shock to family well being than unemployment. For
this reason, it may have grecater effects on child well being. Note that we have shown
that divorce tends to reduce children's time dedicated to schooling, as well as
increasing dropout and lowering the probability of grade promotion to thc next
grade, which suggests that the shocks may have long term effects on children's
gducational attainment. Longitudinal data with observations for 2 much longer time
than our short panels would be required to provide more conclusive evidence on this
issue.

In terms of policy implications, it is important to point out that our evidence
that children are morc or less protected from some idiosyncratic shocks does not
imply that government sponsored insurance schemes have no role to play in periods
of economic crisis. Policies aimed at providing a safety net can still be effective in
reducing the impact of the aggregate shocks on household welfare. What we think is
potentially more important for policy design is the evidence we have uncovered
using the two household panels from two different periods with different
macroeconomic conditions. Qur results suggest that the nature of the aggregate
shock interacts with the extent to which households are successful at protecting the
time use of their members and the human capital investments in their children. This
evidence suggests that safety net programs can become more effective in protecting
families and their members if, by design, these programs are sensitive to the nature
of the aggregate shock.

We close with an observation on models of family behavior. While our paper
is not a strict test of the two competing hypotheses, the results provide mixed
evidence on whether the life-cycle model or the complete markets hypothesis
provide more appropriate predictions of economic behavior in the case of time
allocation. Qur results suggest that families have more possibilities of insurance than
those contemplated by a strict version of the life cycle model, although not to the
cxient predicted by the complete markets hypothesis. The results thus arc consistent
with the notion that no single model can fully describe individual behavior and
especially that of families. In many circumstances, however, new and in some cases
deeper insights, can bc obtained from a careful and considerate combination of two
competing hypotheses. We hope that this paper has been a first step in that direction.
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Table 4

The Impact of Divorce/Marriage

1995-1996 During last 3 months Head or Spouse:
Divorced Married
Changes In: coeff stasror t-val  p-value coeff 8t error twval p-value
Leisure Boys -3.728 1.62 -2.31 0.02 -3.364 1.60 -2.10 0.04
Girls -2.187 1.61 -1.34 0.18 0.104 +.38 0.08 0.94
Males £.084 0.95 -0.08 D.93 0.501 0.78 054 0.52
Females -2.590 0.70 -3.70 0.00 -1.805 0.72 -2.51 0.01
Waork Boys 2.243 1.24 1.81 0.07 1.679 1.27 1.33 019
Girls 4.109 133 3.16 0.60 3.118 117 2.65 0.01
Males -1.657 0.95 .75 0.08 -0.515 0.76 : -0.68 050
Females 1.213 0.73 1.87 0,10 2.562 9.72 3156 0.00
Schoaling Boys 1482 1.2G 1.18 024 1.682 1.13 149 0.14
Girls -2.1141 127 -1.68 0.09 -3.214 0.96 .54 0.00
Dropping oul of School Boys 0.063 0.04 1.59 0.1 0.080 0.08 1.48 0.14
Girls 0.088 0.04 239 0.02 0.227 0.06 458 0.00
Grada Advancement Boys -0.064 0.05 -1.30 0.19 0.033 0.06 Q.52 0.60
Glrls -0.002 0.05 -0.05 0.96! «0.040 0.08 0.67 0.50
1996-1997 During last 3 months Head or Spouse:
Divorced Married
Changes in: coeff 6t error tval p-value coeff sl error tval  p-valua
Leisure Boys 1.566 1.70 0.92 0.36 0.422 1.60 0.26 0.79
Girls -2.326 157 -1.48 0.14 -2.292 1.22 -1.88 0.06
Males 1.27Q 091 1.39 0.16 -0.318 0.80 -0.40 0.69
Famales -0.860 0.75 -1.15 0.25 0.448 089 0.65 0.52
Work Boys -1.177 1.30 -0.90 0.37 1.240 1.37 0.91 037
Girls 0.546 145 0.38 0.71 4497 1.26 3.58 0.00
Males -2.845 0.95 =3.12 0.00 0.962 0.79 1.22 0.22
Females -0.018 0.76 -1.08 0.28 1431 0.69 2,08 Q.04
Schooling Boys -0.389 1.26 -0.31 0.76 -0.818 1.20 -0.60 0.49
Girls 1.780 1.19 1.50 0.14 -2.207 0.97 -2.28 0.02
Dropping out of School Boys 0.072 0.05 1.7 0.09 0.028 0.05 Q.52 .60
Cirls 0.062 0.04 153 0.13 0.218 0.06 4,37 0.00
Grade Advancemenl Boys -0.030 0.05 -0.63 0.53 0,054 0.07 0.86 0.29
Girls -0.143 0.08 271 0.01 -0.077 0.07 -1.24 0.23
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DATA APPENDIX

The original panel of households in the 1995-96 ENEU survey containcd
83,688 individuals from 18,112 houscholds (total of 346,468 obscrvations). After
dropping individual of age 11 or younger for which information on time allocation is
not collected, and aftcr dropping individuals obscrved for only one of the 5 quarters,
thc flinal sample contained observations for 57,516 individuals from 17,489
households. In the 1996-97 ENEU survey there were 85,793 individuals from
18,842 households (total of 357,897 observations). Afler applying the same
restrictions the final sample reduced to 59,480 individuals from 18,203 households
(total of 264,633 observations).

25



rC

Jg)saWn puooas ‘gl ‘NIANT :23JN0g

g'ic L' 8’6l 9Ll g1 St 6°Sl 6'0L St 901 el £oL
}10M J1jsawoq
90P elp 1A £'Bt £el g'ee Sz 1°0E [V X ¥¥c 602 L'e
jiom 1axsen
£se 0'se 0'se 1'GE Sge 6'vE g'ee 0'se 6'FE £re 6¢e Y'EE
jooyog
sinoy abelsAy
6'S8 9'vS S'v9 1’69 ¥ae Z'2a vv8 B9 0't8 9'G9 ol8 £09
{onsawop) Buisom o}
€'ee 60 £gl L0t £Eel gic S'L a4t L's L6 qE L9
(yoy4ew) Guppiom 9
SLip Viv ¥i5 ¥'LS €9 ¥i9 oL c9. 2’62 ¢'08 0'ts 0¢Z8
{ooyss Buipuane 9,
o Aog no Aog Th) Aog o Aog 19 Aog MO Aog

il

9l

Sl

142

14

dnoug aby

[21-zZL saby yinoAl

Japuany pue 3dy £q

HA0M II)SAWO(] PUR “HIOM JINIE[A] ‘[OOYdIS

I 3lqe |, Xipuaddy
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Appendix Table 2
Frequency o[Shocks inoursamples

1995-1996
Frequency
During last 3 months (in%)
Head laid-off 1.50
Head lost job due to iliness 0.20
Spouse laid-off 0.44
Spouse lostjob due to iliness 0.14
Head or Spouse Divorced 1.04
Head or Spouse Married 0.87
1996-1997
Frequency
During last 3 months {in% )
Head laid-off 0.83
Head lost job due to ililness 0.21
Spouse laid-off 0.35
Spouse lost job due to illness 0.13
Head or Spouse Divorced 0.93
Head or Spouse Married 0.80
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