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1. Introduction

Over the last three decades developing countries have experienced a continuous
decline in fertility rates accompanied by a steady rise in female education levels.
However, despite this development and in contrast to similar experiences from
the 20th century in developed countries (Coleman and Pencavel, 1993; Goldin,
1990) female labor supply has stagnated or even decreased in several African
and most Asian countries during this period.(ILO, 2008; Mammen and Paxson,
2000).

This paper aims at providing an explanation for the observed pattern that
focuses on the impact of fertility and child costs on female labor supply in
Indonesia. Recent studies on the U.S. (Blau and Robins, 1988; Conelly, 1992;
Kimmel, 1998; Gelbach, 2002) have tended to exclusively stress the role of
child care costs on female labor supply. With higher child care costs effectively
meaning lower net-wages of women these studies typically find that high child
care costs tend to lead to lower female labor supply.

However, children do not only impose costs in terms of time devoted to them
but as well in terms of direct costs such as food, clothing, education or health
expenditures. A Norman Parish Priest writing in prerevolutionary France noted
the following of workmen:

As young men they work and when by their work they got themselves
decent clothing and something to pay the wedding costs, they marry, raise
a first child, have much trouble in raising two, and if a third comes along
their work is no longer enough for food and the expense. At such a time
they do not hesitate to take up the beggar’s staff and take to the road.
(quoted in William Doyle 1989, p.14)

Although the effects of children these days are less dramatic in developed coun-
tries, this is less clear for developing countries in which substantial parts of
the population struggle to cover its basic needs. Thus, direct costs on children
might induce a negative income effect that is sufficiently large to drive some
women into the labor force. A decline in fertility rates can therefore lead to a
very heterogeneous impact on female labor supply. While some women might
find it easier to participate in the labor market, others might lack the need to
engage in the labor market due to a relaxation in their budget constraint. If
both effects compensate each other or if an equal share of women is affected
by one of the two effects than this helps to explain why there has been no rise
in the female labor force participation despite a substantial decline in fertility
over the last two decades.

Given the empirical difficulties to accurately quantify the cost of children
(Deaton and Muellbauer, 1986) I present in this paper indirect descriptive and
causal evidence for the claim that the need to finance the cost of children is
an important determinant of female labor supply. Since children are likely to
be relatively more expensive for poorer households than for richer households,
with poorer households being at the same time less likely to be able to finance
child costs out of savings or access to capital markets, the direct child cost
constraint seems more relevant for former ones. As a consequence one would
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expect the causal effect of fertility on female labor supply to be less negative
or even positive for less well-off women.

The empirical set-up and the econometric identification strategy for the
causal effects are borrowed from Angrist and Evans (1998). Using an unprece-
dented large sample on about 850,000 women aged 21 to 35 with at least two
children for the period 1993-2008 I find a positive and statistically significant
effect of fertility on female labor supply for women who are more likely to be
poorer, less educated or live in the rural areas of the country. Moreover, this
effect is particularly pronounced in the crisis period 1998-2000 in which women
had to cope with a substantial decline in real household incomes. In addition,
examining the period 1998-2000 is interesting because the economic crisis was
largely unanticipated by households in Indonesia. Therefore, women in the
sample were not able to immediately adjust their fertility levels as response to
the crisis. In this context I find that women in general increased their labor
supply during the crisis with women with higher fertility levels showing an even
stronger response.

In this regard the existing study adds new important insights into the func-
tioning of labor markets in developing countries and into the relationship of
fertility and female labor supply. While recent research has emphasized that
female labor supply in developing countries can be counter-cyclical in contrast
to developed countries (Bhalotra and Umaña-Aponte, 2010; Miller and Urdi-
nola, 2010), this paper argues that likewise the effect of fertility on female la-
bor supply can be quite different between developed and developing countries.
Furthermore, this paper presents separate causal evidence on the relationship
between fertility and labor supply for different time periods and different re-
gional aggregation (rural/urban). A result that is currently unavailable for
other developing countries.

The results are of interest to both labor economists and policy makers. In
particular, the results demonstrate that a decline in fertility rates does not
necessarily imply that female labor supply on the aggregate level will increase.
Furthermore, the findings suggest that increases in female labor force partic-
ipation rates cannot unambiguously be interpreted as improvements in labor
market access for women since a substantial share of women might be drawn
rather ’involuntarily’ into the labor market. In addition, the results indicate
that social norms related to the expectation that women with children stay at
home play a much larger role in Indonesia than one would expect by comparing
labor force participation rates between men and women or between women with
different fertility levels.

The paper is structured as follows: Section 2 presents a simple theoretical
framework that allows to link child care costs, direct child costs and fertility to
female labor supply. Section 3 explains the data set and construction of core
variables used in this paper. Section 4 provides background information on the
Indonesian context and discusses descriptive empirical evidence. Section 5 out-
lines the identification strategy of the causal effect of fertility on female labor
supply and comprises the econometric analysis, while section 6 presents robust-
ness checks and extensions to the main specification. Section 7 summarizes and
concludes.
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2. Theoretical Framework

The model presented in this section is intended to serve as a framework for
cross-section estimation of the effect of child costs and fertility on female labor
supply. Dynamic considerations are ignored for simplicity. Child costs are
separated into child care costs and direct child costs with former ones being
modeled as the time devoted to child care as in Blau and Robins (1988), Conelly
(1992) and Kimmel (1998). The utility function U for a representative woman is
defined over consumption c, leisure d, fertility n interacted with a child quality
parameter q and is assumed to be given by:

U(c, d, n) = log (c) + α log (d) + β log (qn) (1)

For simplicity I assume a logarithmic functional form. The weight on consump-
tion is normalized to 1. The relative weights of leisure and children in utility
(α and β) are assumed to be > 0. Likewise, the child quality parameter (q)
is assumed to be positive and monotonically increasing in the level of variable
direct child costs devoted to each child.1

Total time available to a woman is normalized to 1 and can be divided between
leisure time d, child care time b*n and working time l. The time allocated to
children is assumed to be linear in the number of children with b > 0.

1 = d + bn + l (2)

The consumption possibilities of a woman are limited to the amount of ex-
ogenous income available (E), by the amount of income she earns, the wage w
times the working time l, and the direct cost of children. Exogenous income
can be thought of comprising husband’s earnings (labor supply of husbands is
likely to be inelastic to women’s labor supply and fertility level n in a developing
country context (Pencavel, 1987)), remittances and alike.

Direct child costs are further separated into fixed and variable costs. Fixed
child costs (cs) refer to the subsistence requirement for children and are assumed
to be linear in the number of children. Moreover, cs is assumed to be the same
for all children and to present a lower bound that is above 0. In addition, to
necessary expenditures on child subsistence, women might want to add further
expenditures on children in line with individual or societal preferences on what
might be spent on children (variable child costs). Since wealthier women in
practice tend to spend more on children in absolute terms, variable child costs
are assumed to increase with disposable household income net of income derived
from women’s labor supply.2 Therefore, consumption possibilities are limited

1As explained later on direct child costs are separated into variable and fixed child costs.
Since fixed child costs are related to the subsistance level of children these are assumed to
not affect the quality of children. For simplicity reasons we abstract from time devoted to
child care having an effect on child quality. However, the main results of this section do
not change if child quality is allowed to depend on women’s time devoted to child rearing.

2Variable child costs are modeled to increase proportionally with disposable income net of
women’s wages. However, results do not depend on this specific functional form. Likewise,
the main results in this section do not alter if it is assumed that at the margin time devoted
to child care (b) is decreasing in n.
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to:
c = E +wl − csn − cv(E − csn) (3)

with cv referring to the share of disposal income net of women’s income (E-csn)
that is spent on children.

Both constraints as outlined above are assumed to be binding. However,
if they are regarded as inequality constraints the fact that consumption and
leisure time are always desirable will make them binding under maximization.
Given the constraints the utility function can be re-written as:

V (E, l, n) = log (E +wl − csn − cv(E − csn))+α log (1 − bn − l)+ β log (qn) (4)

with α > 0, β > 0, q > 0 w > 0, cs > 0, b > 0, 0 < cv < 1 and 0 ≤ l ≤ 1.

The first order condition for an interior maximum with respect to l is given by3:

dV

dl
= w

E +wl − csn − cv(E − csn) −
α

1 − bn − l
= 0 (5)

Given a fixed number of children the optimal labor supply is:

l∗ = w − αE − bwn + α(csn + cv(E − csn))
(1 + α)w (6)

Equations below show the response of optimal labor supply l* given exogenous
changes in direct child costs, fertility and exogenous income.

dl∗

dcs
= αn(1 − cv)

(1 + α)w > 0 (7)

dl∗

dcv
= α(E − csn)

(1 + α)w ≥ 0 (8)

dl∗

dn
= αcs(1 − cv) − bw

(1 + α)w ⪌ 0 (9)

dl∗

dE
= α(cv − 1)

(1 + α)w < 0 (10)

Assumption 1:
If E < csn then women have to become engaged in the labor market in any case
since exogenous income is not sufficient to finance subsistence expenditures on
children (cs). Since cs is the same for all mothers, only poorer women will be
affected by this constraint. Given a developing country context poor households

3Since the objective function is quasiconcave equation 5 provides the solution for a con-
strained maximum. Furthermore, as can be easily shown, the corresponding Bordered
Hessian matrix fulfils the second-order sufficient conditions for a maximum.
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might find it very difficult to finance basic necessities in terms of food and non-
food items.4 Therefore, it seems plausible to expect that a certain share of
poorer women is directly affected by this constraint. The more interesting case
arises when is assumed that E ≥ csn (Assumption 1). If E ≥ cvn then, as shown
in equations 6 and 9, female labor supply with respect to fertility depends on
the sign of αcs(1− cv)− bw. Thus, the effect of children on female labor supply
depends on the net income effect that arises from direct child costs (cs(1-cv)
and the opportunity cost of women associated with the time devoted to child
rearing (bw). With direct child costs being sufficiently large (or increasing with
n being held constant as in equations 7 and 8) higher fertility is likely to result in
higher female labor supply. Likewise, given an exogenous decrease in n, female
labor supply is likely to fall if cs(1-cv) is large enough.

Furthermore, it is important to note that direct child costs constitute in gen-
eral a larger share of a women’s budget the poorer she is.5 Therefore, female
labor supply effects arising from direct child cost considerations seem in general
more important for poorer women.6

Prediction 1:
Summarizing the discussion above, it seems plausible to expect that the effect of
direct child costs on female labor supply seems particularly relevant for poorer
women. Therefore, since reliable information on child costs (child care costs
and direct child costs) is absent from the later analysis and with income being
excluded as a control variable in the later econometric specifications, we would
expect the effect of fertility on female labor supply to be less negative or even
positive for poorer women compared to richer ones.7

4The subsistence level might be determined by food but likewise by clothing, education or
health expenditures. In Indonesia, for instance, primary education is compulsory with
six years of schooling. Partly due to large school construction programs in the mid 1970s
(Duflo, 2001) primary school enrollment rates in Indonesia are about 95% across 1993-2008.
Thus, schooling costs in terms of school uniforms, books, pencils constitute an important
additional component of direct child costs in Indonesia that affects both, poorer and richer
women.

5As long as the share of income used to finance variable child costs is not increasing in
income, this statement holds.

6In addition, one might argue that child care cost constraints might in reality even play a
smaller role for poorer women since they might be more likely to live in an environment
where other care givers are present (smaller b) and face lower wages (w). Therefore,
opportunity costs (bw) are likely to be lower for poorer women which underscores the
importance in direct child costs for poorer women when making labor supply decisions.

7Fertility levels are likely to be determined by exogenous and endogenous factors. In In-
donesia where the two-child norm has become widely accepted by a large share of the
population (Permana and Westoff, 1999), the exogenous determinant of fertility might be
relatively large compared to other developing countries. If fertility is partly determined
endogenously and if direct child cost affect particularly poorer women, one might expect
poorer woman to have less children. However, in practice it seems plausible that poorer
women will not necessarily respond with lower fertility levels. On the one hand, children
might be much more important as old age security to poorer women. Moreover, poorer
women are more likely to face higher child mortality risks which, as pointed out in Soares
and Falc̃ao (2008), might even lead to higher fertility levels. Thus, prediction 1 is likely to
hold even when fertility levels are partially determined endogenously.
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In the discussed model fertility is assumed to be given exogenously and to
be fixed. Since fertility and female labor supply decisions might be made simul-
taneously the previous considerations are somewhat restrictive. However, even
if both decisions are made simultaneously the presented model is nonetheless
useful in the Indonesian case. In late 1997 until 2000 Indonesia experienced
a severe economic crisis that was largely unanticipated by households in the
country. As explained in more detail in section 4 the crisis led to a fall in real
wages and job-losses especially among men. Given the immediate effect of the
crisis women were not able to respond with adjustments in their fertility level
to a fall in exogenous income (E) and to a relative increase in direct child costs
(cs). Therefore, n can be plausibly considered to be fixed for this period.

Prediction 2: As indicated by equation 10 one would expect female labor sup-
ply to increase during the crisis. Furthermore, if direct child cost considerations
play an important role in this setting (share out of total expenditures), than
from equation 7 one would expect that women with higher levels of fertility
show an even stronger increase in labor supply.

However, since many women do not work, corner solutions are at least poten-
tially a very important issue when studying female labor supply. For instance,
if after an increase in E, the constraint n ∗ cv > E is still binding for all women
than we won’t expect any effect on women’s decision to work or not. However,
bearing potential corner solutions in mind, the main conclusions and predic-
tions of this section remain valid as long as a sufficiently large share of women
is always affected by the constraints as discussed above.

3. Data

One of the main goals of this paper is to identify the causal effect of fertility on
female labor supply in Indonesia. To accomplish this I adopt the LATE frame-
work as developed in Imbens and Angrist (1994) and Angrist et al. (1996). As
explained in more detail in section 5 the empirical instrumentation strategy
relies on the sex preference argument introduced in Angrist and Evans (1998).
Reliable estimation of the LATE parameter of interest using the sex preference
argument typically demands big data sets in order to guarantee that a suffi-
ciently large number of mothers with at least two children is affected by the
instrument. As a consequence all relevant empirical studies have focused on
micro census data so far. For instance, Angrist and Evans (1998) used cen-
sus data for the U.S. (1980, 1990), Cruces and Galiani (2007) census data for
Argentina (1991) and Mexico (2000), Ebenstein (2009) census data for Taiwan
(2000) and the U.S. (2000) and Angrist and Lavy (2011) census data for Israel
(1983, 1995).

In contrast to these previous studies, this paper uses Indonesian household
survey data from the annual Susenas rounds conducted in July of each year.
Susenas is the principal data source to calculate official education, fertility, and
poverty statistics in Indonesia. Every year Susenas collects socio-economic data
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on about 200,000 households and 1,000,000 individuals and presents, together
with the Indian National Sample Surveys, one of the largest household surveys
in the world. Given its large sample size the data set seems appropriate to
implement the empirical strategy as outlined in section 5. Since 1993 Susenas is
representative at the province level. The final data comprises 16 cross-sectional
rounds of Susenas from 1993 to 2008 and contains about 850,000 individual
observations on women aged 21 to 35 with at least two children.8

For Indonesia alternative household data exist. Both the Indonesian Family
Life Surveys (IFLS) and Sakernas (Indonesian Labor Force Survey) have been
extensively used by researchers, e.g. (Smith et al., 2002; Frankenberg et al.,
2003; Thomas et al., 2004). However, the sample size in both surveys is too
small to allow for the adopted empirical strategy. Moreover, Sakernas lacks
expenditure data that can be used to test some of the instrument assumptions.

4. The Indonesian context and descriptive statistics

The counter-cyclic nature of female labor supply

Official Indonesian labor force statistics and ILO estimates show that female
labor force participation rates among the working-age population have been
roughly constant throughout the last two decades (According to ILO data (ILO,
2008) 50.4% in 1986 vs. 50.6% in 2005 with a peak of 51.0% in 1999).9 Data
from Sakernas and Susenas seem to confirm these results.

The period analyzed in this paper (1993-2008) can be separated into three
distinct time spans namely before, during and after the large financial and
economic crisis of 1998-2000. The pre-crisis period is characterized by stable
and high economic growth rates. Using data from Sakernas Smith et al. (2002)
find that between 1986 and 1997 real wages for men and women increased by
about 40% and 60% respectively. While employment of men increased about
3% points during the same period, employment of women slightly fell by about
2% points. It might be that the income effect from the husband’s earnings had
more than offset the increase in the women’s real wage and the narrowing of
the gender pay gap in terms of its effect on female labor supply.

The crisis period starts with the second half of 1997 when the effect of the
Asian Financial crisis trickled down and set the Indonesian Rupiah under strong
pressure. Interest rates quadrupled between July and December 1997 with the
Rupiah devaluing about 60% towards the U.S. Dollar. In January 1998 the
Indonesian Rupiah collapsed. The financial crisis, was followed by an economic
and political crisis. Early on in 1998 subsidees were removed from rice, oil
and fuels. Exacerbating the situation a severe drought associated with El Niño
depressed agricultural output in the rural areas of the country. Official inflation

8A detailed description of Susenas and on the construction of some key variables is provided
in appendix A1. Summary statistics on the core variables used in the analysis are given
in Table 1.

9Labor force data on Indonesia before 1986 is based on a different survey framework which
expresses itself in substantially lower labor force participation rates of women in national
and ILO labor force statistics.
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for 1998 is reported to be 80% with an increase of rice prices by about 120%
within a year and food prices doubling between 1997 and 1998 (Frankenberg et
al., 2003). In May 1998 Suharto resigned from the presidency after 30 years in
power.

However, despite the economic downturn aggregate statistics on labor market
participation show a very stable pattern. Smith et al. (2002) report that overall
employment for men decreased only slightly by 2% in urban and about 1% in
rural areas. In contrast, there was an increase in women’s employment (mostly
in unpaid family work) due to the need to compensate for losses in the real wage
of men during the crisis period. Although aggregate statistics on employment
remained stable Smith et al. (2002) show that there was high fluctuation in the
labor force with several individuals losing their job without finding a new one
and others joining the labor force.

Data from Susenas confirms the counter-cyclical nature of female labor force
participation in Indonesia. Figure 1 plots two indicators, work for pay (wage and
self-employment) and work (work for pay together with unpaid family labor)
separately for men and women.10 While male employment in both indicators
remained remarkably stable over the entire period there has been a relatively
strong fluctuation in the female labor force participation. As in Smith et al.
(2002) one observes a decrease in the female labor force participation in both
indicators for the pre-crisis period with an increase during the crisis. Given
that the difference between both indicators lies in the inclusion of unpaid family
work, Susenas data suggests that particular unpaid family work has increased.
With economic growth resuming in 2000-2001, one observes again a decrease in
the female labor force participation after the crisis.11

[insert Figure 1]

Fertility and female labor supply

Before turning to the role of children in the labor force participation of women,
it is important to note that Indonesia has seen a substantial decline in fertility
levels over the last decades. Partly due to the rigorous implementation of family
planning programs and the promotion of the two child norm, the total fertility
rate (TFR) has dropped from 5.6 in 1967 to 2.8 in 1997 (Permana and Westoff,
1999). Likewise, the World Development Indicators report that the TFR has
further fallen from 2.85 to 2.17 between 1993 and 2008. Susenas data confirms
the trend of declining fertility rates. Table 1 shows that the share of women with
a third child decreased from 51% to 32% between 1993 and 2008. Furthermore,
Figure 3c illustrates that during this time period there has been a steady decline
in the share of women with a third birth across the entire age distribution.

10Labor force statistics in Figure 1 are based on the sample of women aged 21 to 35 with at
least two children and their spouses (if married). See Table 2 for the respective statistics
on female labor supply.

11Furthermore, Figures 3a and 3b indicate that particularly women in the age range of 27 to
35 years seem to have increased their labor supply during the crisis.
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Comparing labor force participation rates of women with two children to
those who have a third child (Table 2) for 1993-2008 one observes a slightly
higher labor force participation rate of the former one by about 3% points for
wage employment and 2% points in the ’work for pay’ variable. However, no
difference is observed in the overall ’work’ variable. As Table 3 reports for the
’work for pay’ variable, the difference is slightly larger in urban (3% points) than
in rural areas (1% point). Furthermore, Table 4 shows, that the difference seems
to partly depend on the wealth situation (measured in household per capita
expenditure levels) of a woman.12 In line with the predictions derived in section
2 one finds that the difference increases with the level of per capita expenditures.
While in the poorest quintiles women with more than two children are at least
as likely to work as women with two children, women with more than two
children are less likely to work by about 2-3 percentage points in the richest
expenditure quintile.

The descriptive results can be interpreted in mainly two ways. On the one
hand it might be that there is a very small or no effect of fertility on the decision
of women to enter the labor force.13 On the other hand it might be, as argued in
section 2, that some mothers enter the labor force in order to finance the costs
of children while for others children might pose a constraint to participate in
the labor market. If both effects cancel each other off in the overall population
then this might explain why we do not observe a strong relationship between
fertility and labor force participation on the aggregate level.

Furthermore, the interpretation of the observed relationship demands caution
for more reasons. First of all, the bivariate relationship is potentially plagued
by issues of reversed causality between fertility and labor supply. Secondly,
decisions on fertility and labor force participation might be made simultaneously
which makes the interpretation more cumbersome.

The crisis as an exogenous shock: Child costs, fertility and female
labor supply

The crisis period offers the opportunity to obtain evidence on the role that
child costs play in the relationship between fertility and female labor supply.
First of all, the crisis caused a negative income effect to most households either

12Susenas does not provide income or asset data on an annual base. However, Susenas collects
expenditure data in each round which is used to update official annual poverty estimates by
the Indonesian National Statistical Office. As explained in the appendix detailed household
expenditure data is available only in the Module sections of Susenas every three years.
Mean and median expenditure levels from the Module section tend to be higher than those
from the Core section. However, since the correlation between both measures is very high
(> .95) the resulting ranking classification seems reliable. In the following, information on
household expenditures per capita is used to assign women into five distinct expenditure
quintiles for each of the survey rounds separately. The expenditure figures are deflated
by provincial CPIs. Since CPI figures for Indonesia are based on urban price surveys no
adjustment for urban/rural differences could be made.

13Angrist (2001) finds a difference of about 17 percentage points in the labor force partic-
ipation rate between mothers with two children and those with a third child using data
from the 1980 U.S. census. In comparison the difference in Indonesia is small. Cruces and
Galiani (2007) do not report this difference.
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through the loss of jobs or the decline in real wages. Second, the crisis was
largely unanticipated and therefore both, the decline in real incomes and the
rise in relative child costs, could not be anticipated by women. Moreover, once
the crisis was in place, woman could not anymore adjust their fertility levels to
this event.14 Thus, fertility can be assumed to be fixed and given exogenously
during the crisis period.

The model presented in section 2 assigned direct child costs (cs) the role
to present a fixed minimum level of expenditures per child. Given the severe
economic crisis some families, particularly poorer ones, might had to cut even
into these basic expenditures. For instance, families might decide to postpone
health-checks or buying new clothes for their children or take children out of
primary school. If these cuts were large enough to off-set the experienced loss
of real incomes during the crisis than one might not see any effect of the crisis
on female labor supply. However, this is not observed by the empirical ev-
idence at hand. Frankenberg et al. (2003) and Thomas et al. (2004) report
that households responded to the crisis by reducing expenditures on durables
and selling assets but not on basic necessities related to children. Furthermore,
they find that school attendance remained stable during the crisis period with
households being reluctant to cut in education expenditures on children. Ex-
penditure patterns as observed from the Susenas Module supports this. Table
5 reports total expenditure and expenditure shares on food, clothing, educa-
tion and health.15 Between 1996 and 1999 the average food share of household
expenditures increased about 5% points while the share of household clothing
and health expenditures declined by about 0.2% and 0.3% points respectively.
Regarding expenditures on children there seems to have been only small reduc-
tions in the education expenditure share by about 0.5% points with clothing
expenditures even slightly increasing. Considering the strong increase in the
share of food expenditures, the small decrease in child education expenditures
and the evidence from previous studies, it seems that household on average
did not try to fully compensate income losses and increases in food prices with
reductions in direct child costs.

Given that the number of children is roughly fixed at the time of the crisis, we
would expect that both, the negative income effect as well as the increases in the
relative cost of children, would increase the propensity of some mothers to work.
Moreover, Prediction 2 from section 2 states that mothers with more children
are expected to show an even stronger reaction to the crisis. Table 2 support
this point of view. In all three indicators mothers with a third child show a
stronger response (in relative and absolute terms) to the crisis as mothers with
two children. Moreover, Tables 3 and 4 suggest that this pattern is observed in
both, rural and urban labor markets and across all wealth levels.16

14An exception might be woman who were pregnant during the crisis or women with infants.
However, neither abortions nor infanticide is a common practice in Indonesia. Moreover,
as described in the appendix woman with children below the age of 1 were excluded from
the analysis.

15Susenas allows only for clothing and education expenditures to be separated between child
and adult expenditures.

16Temporary migration from urban to rural areas was occasionally reported in Indonesia for
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The finding above is not only useful as evidence for the existence of an effect
of child costs on the relationship between fertility and female labor supply but
points as well to sample selection effects. Thus, given the stronger participation
of women with higher fertility during the crisis period than in the pre and post-
crisis period one can expect the causal effect of fertility on female labor force
participation being less negative or more positive during the crisis.

5. Identification of the causal effect

The interpretation of the relationship between fertility and female labor supply
is plagued by the difficulty to convincingly extract cause and effect relationships
from the observed correlations. In order to disentangle the causal mechanism
linking fertility and female labor supply I adopt an empirical strategy as in-
troduced by Angrist and Evans (1998) that uses child sex preferences as an
instrument in the first stage regressions within the Local Average Treatment
Effect (LATE) framework as introduced in Imbens and Angrist (1994).

5.1. The sex preference instrument

The identification strategy of Angrist and Evans (1998) exploits parental pref-
erences for a mixed sibling sex composition as an instrument for fertility. Since
parents of same-sex siblings are significantly more likely to have an additional
child, and the sex mix is virtually randomly assigned, an indicator variable for
whether the sex of the second child matches the sex of the first child provides
a plausible instrument for further childbearing among women with at least two
children. In terms of relevance of the instrument Angrist and Evans (1998) find
that mothers whose first two children are of the same sex are more likely to
have a third child by about 6% points. Likewise, Cruces and Galiani (2007)
report a difference of about 3.5% and 3.8% for Argentina and Mexico.

Table 6 depicts birth composition figures for Indonesia based on the pooled
Susenas sample. As expected from the demographic literature the likelihood
of having a boy is slightly higher than that of girls. Moreover, the sex of the
first child does not seem to have a strong effect on the decision of having a
second child.17 Column 3 shows the share of mothers who have a third child
(out of those with two children). The data shows that mothers whose first two
children are either two boys or two girls are about 3% points more likely to
have a third child. The difference is statistically significant at the 1% level.
Therefore, it seems that the sex composition of the first two children has an

the crisis period. Therefore, household composition effects might eventually influence the
interpretation of results. However, as reported in Table 3 figures on average household
sizes in rural and urban areas do not exhibit any unusual movement which suggest that
the results are not much affected by this issue.

17In contrast to other Asian countries son preference is not a very pronounced phenomena in
Indonesia. More importantly, son preference does not translate into discrimination against
females in terms of sex-selective abortions, fertility stopping rules, female infanticide or
discrimination in the allocation of household resources (Levine and Kevane, 2003). There-
fore, the sample on women with at least two children does not seem to suffer from sample
selection problems caused by child sex composition issues.
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effect on mother’s fertility decisions in the Indonesian context, although the
difference is not as large as observed for the U.S..18

Although the sex composition of the first two children is virtually randomly
assigned this does not completely rule out that there might be a direct effect of
the instrument on mothers’ labor force participation. For instance, Rosenzweig
and Wolpin (2000) demonstrate for the Indian context that the child sex com-
position of the first two children leads to secular effects that might question the
exogeneity of the instrument from the second stage. Using expenditure data
Rosenzweig and Wolpin (2000) find that same sex siblings are related to lower
expenditures per child. They attribute this effect to ”hand-me-down” savings,
which are more likely to arise when there are children of the same sex in the
household for items such as clothing and footwear. Table 7 reports expenditure
differences for mothers with two boys, two girls, both children from the same
sex and mixed sibling sex composition for Indonesia. The statistics show that
there is no difference in the expenditure behavior among the four groups consid-
ered. Therefore, the instrument seems not to be related to any indirect income
effects that might question its exogeneity (at least not to testable sources of
influence).

5.2. Econometric Framework: LATE

Identification of the causal effect of fertility on female labor supply rests on an
instrumental variable approach that allows for heterogeneity in the treatment
effect (fertility) on the response variable (female labor force participation) and
selection on unobservables. In this context identification of the average treat-
ment effect and the average effect on the treated often runs into difficulties
(Imbens and Wooldridge, 2009). However, for the case of a binary treatment
variable and a binary instrument Imbens and Angrist (1994) have shown that
the average treatment effect for the subpopulation affected by the instrument
can be consistently estimated relying on standard instrumental variable (IV)
techniques (2SLS). To better understand for which subgroup the average treat-
ment effect can be consistently estimated it is useful to classify individuals i
into the following categories (G) as in Angrist et al. (1996).

Gi =

⎧⎪⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎪⎩

never-taker if Wi(0) = Wi(1) = 0
complier if Wi(0) = 0,Wi(1) = 1
defier if Wi(0) = 1,Wi(1) = 0
always-taker if Wi(0) = Wi(1) = 1

(11)

where Wi refers to the actual level of treatment received (fertility) while Wi(0)
and Wi(1) denote the level of treatment received if the instrument (child sex
composition) takes on the values 0 and 1 respectively.

Invoking the assumption of monotonicity in the effect of the instrument on
the treatment variable (Wi(1) ≥ Wi(0)) the presence of defiers is ruled out.
18Despite declining fertility rates during 1993-2008 the difference of about 3% is approximately

the same when looking at each single round of Susenas. The difference fluctuates between
2.7 and 3.3. Results for each single year can be obtained from the author.
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Imbens and Angrist (1994) show that under this assumption the average causal
effect of treatment (τ) can be estimated for the sub-group of compliers which
makes it a Local Average Treatment Effect.

The LATE estimand can then be written as:

τLATE = E[Yi∣Zi = 1] −E[Yi∣Zi = 0]
E[Wi∣Zi = 1] −E[Wi∣Zi = 0] (12)

where Yi refers to whether a mother participates in the labor market (0/1), Wi

refers to the endogenous/treatment variable (More than 2 children, (0/1)) and
Zi to the instrument (Same sex, (0,1).
Although the original LATE framework outlined above applies to causal models
without covariates, the LATE parameter of interest can still be estimated with
2SLS when covariates are included.19

Since the dependent variable (work for pay) is binary with covariates being
included 2SLS might not give the best approximation of the Conditional Ex-
pectation Function (CEF). If covariates are dummy variables Angrist (2001)
and Angrist and Pischke (2010) take the position that 2SLS is not less ap-
propriate for binary dependent variables since the CEF can be parameterized
as linear using a saturated model regardless of the support of the dependent
variable. Although I will largely stick to 2SLS in this article, I report as well
results when using a semi-parametric type of approximation (Abadie, 2003) and
a non-parametric approximation (Fröhlich, 2007) for the CEF.20

5.3. Discussion of results

As in Angrist and Evans (1998), Cruces and Galiani (2007) and Ebenstein
(2009) this study focuses on mothers with at least two children who are between
21 and 35 years old at the time of the survey. The dependent variable discussed
in this article is ’work for pay’ which has been the core dependent variable in
previous studies.21 To reduce the likelihood of bias in the LATE parameter
of interest I pool the different rounds into three time periods (pre-crisis, crisis,
and post-crisis).22 The pre-crisis period comprises the rounds of 1993-1997, the
crisis period includes the rounds 1998-2000, and the post-crisis period comprises

19Covariates might be included because the conditional independence assumption and the
exclusion restrictions underlying IV estimation are more likely to be valid after condition-
ing. Moreover, 2SLS estimates might be more precise if conditioning on covariates reduces
some of the variability in the dependent variable (Angrist and Pischke, 2009).

20Furthermore, since 2SLS can be biased towards OLS if the instrument is weak, so called
Split Sample IV estimates (Angrist and Krueger, 1995) are presented.

21Estimates for the case that the dependent variable is ’wage employment’ or ’work’ can be
obtained from the author. The main results of this article however do not change when
considering these two variables. Likewise, the results do not change substantially when
using the age group 18 to 35 or 21 to 45.

22The bias might arise from the instrument being weak or the number of mothers affected by
the instrument being too small. Moreover, pooling makes the sample size more comparable
to those studies using census data. In addition, when increasing the number of instruments
in section 6 the likelihood of bias in the 2SLS estimate increases (Bound et al., 1995).
Pooling the data helps to mitigate this problem.
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the rounds 2001-2008.23 The instrument used is ’Same sex’ which is a binary
variable that takes the value 1 if the first two children are either two boys or
two girls. In this section it is assumed that the effect of the instrument on
the endogenous variable (More than two children) remains constant over time.
Therefore, there is exactly one exclusive instrument used in the first step. A
limited set of covariates was included as explained in Table 8.

The first stage estimates in Table 8 show that women with same sex children
are about 3 percentage points more likely to have a third child in a model with
covariates. This relationship seems robust over time with a slightly stronger
effect observed in urban than in rural areas. Moreover, in each case the rela-
tionship is statistically significant. The corresponding F-statistics of the first
stage relationship are all clearly above 10 which indicates that the instrument
does not seem to be weak (Staiger and Stock, 1997).

OLS estimates of the causal effect indicate that there is a small negative, sta-
tistically significant, relationship between having a third child and a mother’s
labor supply. The point estimates for the pooled sample and the three sub-
periods range from -3.5 percentage points to -4.4 percentage points. These
estimates are much smaller than those reported in Angrist and Evans (1998)
for the U.S. (-18 percentage points) and Cruces and Galiani (2007) for Ar-
gentina/Mexico (-9.5 percentage points).24 With respect to the urban-rural
dichotomy one observes a more negative (stronger effect) in urban areas with a
difference of about 2 percentage points.

The IV estimates are much smaller than the corresponding OLS estimates
and become even positive with all IV approaches providing highly similar re-
sults. On the national level the estimates for the entire period and the crisis
period are statistically significant with parameter estimates of 4.3 and 9.0 per-
centage points respectively (’saturated 2SLS model’).25 Examining the results
for urban and rural areas separately one finds that estimates in both areas be-
come less negative. However, the national results seem to be largely driven by
the strong positive effects found in rural areas. While urban estimates remain at
least slightly negative, they are all statistically insignificant. In contrast, rural
estimates are highly positive and statistically significant. Given that poverty
is substantially higher in rural areas than in urban areas this result is line
with Prediction 1 from section 2 that particularly poorer woman are likely to
participate in the labor market in order to being able to finance direct child
costs.26

23The core crisis period is 1998 and 1999. Since (food price) inflation was still very high in
2000 this round is assigned to the crisis period as well.

24Given that the bivariate relationship as discussed in section 4 was already much weaker and
that only a reduced set of covariates is included this result was to be expected.

25This difference looks relatively large. However, even in Angrist and Evans (1998) the IV
estimates are about 6 percentage points lower than that of OLS. Therefore, a magnitude
of 8 percentage points at the national level does not seem to be implausible.

26Given that the urbanization rate in Indonesia (about 40 percent) is substantially lower
than in Argentina (about 90 percent) or Mexico (about 80 percent) this might partly
help to explain why Cruces and Galiani (2007) find a small negative effect of fertility on
female labor supply on the national level in these two countries. However, the relative
small employment difference among women with two and more than two children in urban
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These results above support the argument that the direct cost of children is
an important reason why women might join the labor market in Indonesia, at
least when looking at the national and rural level. Table 8 provides further
evidence for this claim. Independently of whether OLS/IV techniques or the
National/Urban/Rural subset is considered, the effect of having a third child is
always less negative/more positive in the crisis period than in the pre- or post-
crisis period. This results seems consistent with the considerations in sections 2
and 4 that children are likely to be relatively more costly during the crisis for a
large part of the population (either due to declining real incomes of the family
or direct increases in the cost of children) and that women with more than two
children were relatively more likely to self-select into the labor market during
the crisis than women with two children (Prediction 2). Since the estimates for
the urban labor market follow the same pattern over time, this might point to
the circumstance that child costs play a similar but less important role in the
urban labor market, despite the respective coefficients being slightly negative
and statistically insignificant.

6. Robustness Checks and Extensions

Additional Instruments

Estimation of models in section 5 was based on the assumption that the effect of
the same sex composition of the first two children on fertility (having more than
two children) is constant. This subsection relaxes this assumption allowing the
effect to vary (A) between having two girls or two boys as the first two children
and (B) between different survey rounds and different provinces. The first case
might be relevant if parents show a different fertility response depending on
whether two daughters or two sons were born while the second case is useful if
there are regional differences in the preference for a mixed sibling sex compo-
sition or changes in this preference over time. In the second case the same sex
instrument is interacted with the 25 province and 16 time dummies.27

On the one hand, if the additional instruments help to explain part of the
variation in fertility responses than the LATE parameter of interest can be
estimated more efficiently. On the other, it is likely that in case (B) several
instruments are rather weak. In the just identified IV models discussed be-
fore 2SLS is approximately median unbiased. However, in overidentified IV
models with potentially weak instruments 2SLS is likely to be biased towards
OLS. The bias decreases when the number of observations increases. However,
as discussed in Bound et al. (1995) the bias can be substantial even in large
samples.

An often used alternative to 2SLS in this case is estimation with Limited In-
formation Maximum Likelihood (LIML) which is approximately median-unbiased
for overidentified constant effect models and which provides a finite sample bias

Indonesia suggests that other factors might play a role as well.
27Therefore these models include about 25*16=400 additional instruments. Due to multi-

collinearity reasons the final number is slightly lower.
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reduction compared to 2SLS. However, LIML estimates can have large disper-
sions when the instruments are weak (Hahn et al., 2004) and be inconsistent
in the case of heteroskedastic data (Bekker and van der Ploeg, 2005; Chao and
Swanson, 2005). A further alternative in the case of multiple weak instruments
are Jackknife Instrumental Variable Estimators (JIVE) as in Phillips and Hale
(1977) and Angrist et al. (1999) which are more likely to be unbiased but which
face efficiency problems.

To address the problems that can arise in the context of multiple weak in-
struments and heteroskedastic data τ and the respective standard errors are
estimated with a jackknife version of LIML developed in Hausman et al. (2009).
The estimator is called ’HFUL’ by the authors and seems to perform well in
terms of bias, consistency and efficiency independently of whether the data is
heteroskedastic or not and whether the instruments are weak or not.28

Results for 2SLS, LIML and HFUL are shown in Table 9. Comparing the
estimates between using same sex as an instrument with those from introducing
two girls and two boys as separate instruments shows that coefficients and stan-
dard errors are very similar. Therefore, it seems that splitting the instrument
’same sex’ into ’two boys’ and ’two girls’ does not change the previous results.
Likewise, interacting the same sex instrument with year dummies provides re-
sults similar to those obtained before independently of whether 2SLS, LIML
or HFUL is considered. In contrast, results based on the interaction between
same sex with year and province dummies provide different results. While the
2SLS estimates becomes smaller in magnitude, the LIML and HFUL estimates
tend to become larger compared to the previous specifications. Nonetheless,
all three procedures still report statistically significant positive effects for the
same coefficients as before. However, the specification with this much larger set
of additional instrumental variables results in a strong drop in the F-statistics
and even less precise estimates.

Given these results it seems fine to stick with the basic model from the
previous section which assumed a constant effect of the sibling sex composition
on fertility and that does not explicitly separate between two boys and two
girls.

Heterogeneity in the Impact of Children on Female Labor Supply

In the previous sections model specifications were discussed that allowed the
effect of fertility on female labor supply to vary across time (three time periods)
and location (rural/urban). Likewise, it seems plausible that the effect might
vary by other factors. For example, if child cost considerations are one im-
portant reason in Indonesia why women join the labor market than one would
expect the effect of fertility on the decision to work to depend on the income
or wealth level of the mother. Consequently, one would expect the effect to be
less negative/more positive among poorer mothers (Prediction 1, section 2).

In order to examine whether the effect of fertility on female labor supply
depends on the wealth level of the mother, woman are pooled together corre-
28Programming of the ’HFUL’ estimator is done as outlined in section 2 of Hausman et al.

(2009).
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sponding to its grouping into a specific expenditure quintile, e.g. all women in
quintile 1 (lowest expenditure quintile) are pooled together.29 Table 10 provides
descriptive statistics and 2SLS estimates on the five different quintiles. As one
would expect women in the poorer quintiles are more likely to be younger, to
have a third child, to have less years of formal schooling and to live in rural ar-
eas. The presented 2SLS estimates which are again based on the specifications
related to the ’saturated model’ show a much stronger positive effect in the
two lowest expenditure quintiles. Moreover, the effect of having a third child
on female labor supply is only statistically significant for these two quintiles.
These results are in line with the reasoning above and seem to support the view
that higher fertility associated with higher total child costs are an important
factor that influences the labor supply decision of a large share of women in
Indonesia.30

An alternative proxy for the income and wealth status is the education level
of the mother. Thus, women can be assigned into different groups according
to their level of education. Table 11 depicts descriptive statistics and 2SLS
estimates for three different education groups (less than completed primary,
completed primary, completed secondary) according to the highest schooling
degree obtained.31 The 2SLS coefficient for women in the lowest education
tercile has a strong positive sign and is statistically significant. In contrast
the respective coefficient for the other two terciles is statistically insignificant.
Therefore, again one finds that there is a positive effect of fertility on female
labor supply which in line with previous reasoning is only found among the less
educated/economically less well of mothers.

Furthermore, the effect of fertility on female labor supply is likely to vary with
the age of a child. On the one hand, when children are young the need to care for
a child restricts the opportunities of a mother to work for pay. In line with this
reasoning, empirical studies (Blau and Robins, 1988; Conelly, 1992; Kimmel,
1998) tend to find that mothers’ are more likely to work the older their children
are. On the other hand, the age of a child does not only lead to substitution
effects with respect to time needed for child care but as well to direct income
effects since older children tend to be more expensive than younger ones. For
instance, the older a child gets, the more calories it will need. In addition, older
children might be simply more expensive compared to younger ones because
parents will at some point need to finance education expenditures or to buy
more quality clothing for their offspring. As outlined in section 2, both, the

29Women are grouped into expenditure quintiles as described in section 4.
30To a certain degree the classification of women into expenditure quintiles introduces selection

effects since women who find paid work might end up in higher quintiles. For instance,
among women with at least three children those who are able to find paid work might be
more likely to end up in quintile 3 than those who are not able to find work and which
therefore classified into quintile 2. In this particular case controlling for the selection effect
would even lead to a stronger positive effect in the 2SLS estimate for women in the lower
expenditure quintiles.

31The classification is based on the consideration to have an approximately equal number
of observations in each education group. Results do not change much if five education
categories are used or if women with tertiary education are excluded or if women are
assigned into groups according to completed years of education.
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direction of the substitution and the income effect as discussed above, implies
that direct child cost considerations become more important the older children
are. Hence, one would expect an even more positive (less negative) effect of
fertility on female labor supply with increasing age of a mother’s child.

Table 12 presents separate estimates for the causal effect of fertility on female
labor supply for mothers whose youngest child is either below the age of six,
between six and ten years or older than ten years. As expected from the discus-
sion above, the positive effect of fertility on female labor supply increases for
women whose youngest child is older than five years. However, the estimated
causal effect is largest for women whose youngest child is between six and ten
years (.068) and decreases again for women with children above the age of ten
(0.33). Taking into account that children above the age of ten are more likely
to already contribute to the income of parents, particularly among poorer fam-
ilies or in rural areas, while at the same time they finish their formal education
(e.g. finish primary school), the results indicate that for a certain share of the
population net direct costs of children might fall after a certain age which as a
consequence tend to relax the parent’s budget constraint.

Married Women’s Labor Supply

So far the discussion has focused on women between the age of 21 and 35 with at
least two children in which the labor supply decision was made independently of
other adult members of the household. However, in practice such labor supply
decisions are likely to depend on the characteristics of these other members as
well.

Several empirical and theoretical models have focused on the role of women’s
unearned income, especially the income of the husband, on female labor supply.
In Indonesia marriage is usually seen as a prerequisite for having children. Thus,
not surprisingly, the share of married women in the Susenas sample amounts to
98% and remains approximately constant over the period 1993-2008 (See Table
1). Therefore, the previous results are likely to hold as well for the married
women sub-sample. Nonetheless, reducing the analysis to sub-sample of married
provides the empirical advantage of including the husband’s characteristics as
additional control variables that might have a direct effect of women’s labor
force decision and which might help to estimate the effect of fertility on female
labor supply more precisely.32 Since husband’s income data is not available
in Susenas this study uses the husband’s labor force participation information
(work for pay) and educational attainment as a proxy for the earning position
of the husband.

In addition to women’s unearned income, the own earnings potential might
influence women’s labor supply. Again, since the data does not allow to condi-
tion on women’s earnings, educational characteristics are used instead.33

32The virtual random assignment of the same sex instrument makes it very likely that the
reduced-form regressions considered before have a meaningful causal interpretation. As
stated in section 5 identification of the LATE parameter does not require to condition on
other covariates.

33Note that at least two of the three variables, women’s educational attainment and the hus-
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Table 13 presents IV estimates of the effect of fertility on female labor supply
for the married sub-sample. As expected the baseline model specified like in
Table 8 provides estimates that are highly similar between the previous sample
and the married women sub-sample. Moreover, the IV estimates are remark-
ably insensitive to the list of additional covariates, including the potentially
endogenous schooling variables. Although the effect of fertility on female la-
bor supply decreases when including the husband’s work status together with
the educational variables of both parents, it still remains of comparable sign
and magnitude as in the baseline specification. Hence, the effect of fertility
on female labor supply remains strongly positive on the national and urban
level with peak values for the crisis period. Likewise, the effects are statisti-
cally significant (at least at the 10% level) for the same coefficients are before
(National-All, National-Crisis and all rural specifications). Thus, the previous
results seem to be robust to the inclusion of these additional covariates.

Alternative Instruments

An alternative equally plausible instrument for the effect of fertility on labor
supply is multiple births with women who experience a multiple (second) birth
having more children on average than women who don’t. The twin status
of a child as an instrument for fertility has been introduced by Rosenzweig
and Wolpin (1980) and has been widely used in the context of estimating the
causal effect of fertility on educational or labor market outcomes (Bronars and
Grogger, 1994; Angrist and Evans, 1998; Jacobsen et al., 1999).

Although the use of second multiple births (2nd birth is a twin birth) as an
instrument for fertility is not completely free of criticism, it can provide an
useful additional robustness check for several reasons. First of all, it is often
the case that different instruments provide different results. If one obtains
the same results when using twin status as an instrument suggests that the
previous results are not specific to the same sex instrument. Secondly, the twin
instrument automatically fulfills the monotonicity assumption of the LATE
framework since ’non-compliers’ cannot exist. Therefore, it is less sensitive to
criticism that aims at the lack of a structural approach in the LATE framework
to estimate the parameter of interest.34 Thirdly, the group of ’never-takers’
does not exist. Therefore, using twin status as an instrument identifies the
causal effect of a different ’group’ namely the treatment on the non-treated as
pointed out in Angrist and Lavy (2011).

Unfortunately, Susenas does not collect information on twinning. Angrist
and Evans (1998) face a similar problem with U.S. census data. Due to the
lack of a direct identifier they use information on the year and quarter of birth
of children to construct a twin variable retrospectively. Since Susenas collects
only the age in years of a child, twin status is assigned to children who have the

band’s labor supply, are potentially endogenous because they might be partly determined
by fertility. For this reason, women’s educational attainment was excluded from the main
set of estimates.

34See Deaton (2010), Heckman (2010) and Imbens (2010) for an overview on recent discus-
sions.
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same age in years. As shown in appendix 1 this induces a considerable amount
measurement error in the twin variable.

Results from using the constructed twin variable as instrument for fertility
are presented in Table 14. Although the overall level of the effect of fertility on
female labor supply is now smaller, the overall pattern (national, urban/rural,
pre-crisis/crisis/post-crisis) remains largely the same as before. However, only
the estimate for the national sample over the entire period remains significant
at a 5% level. Given the amount of measurement error inherent in the con-
structed twin variable this circumstance is likely to have contributed to the
more imprecise estimates than before. In general, the twin estimates seem to
be in line with the results obtained in the previous sections.

7. Conclusion

The causal estimates reported in this paper suggest that fertility has a positive
impact on female labor supply in Indonesia. In particular, the coefficient on
fertility implies that an increase in fertility by one child increases female labor
supply by about 4 percentage points (on the national level for the entire period),
a result that is both, economically and statistically significant.

In order to shed some light on the mechanism that leads to this surprising
finding, a simple theoretical model is derived that links the cost of children
with fertility and female labor supply. Although child costs are not observed in
the data the model provided testable empirical predictions. In line with these
predictions I find that the effect of fertility on female labor supply is even more
positive (9 percentage points) during the period of the economic and financial
crisis (1998-2000) and that almost the entire overall effect can be attributed
to labor market responses by woman which are poorer, less educated and who
live in the rural areas of the country. These two separate pieces of evidence
lend support to the claim that the need to finance the cost of children, more
precisely direct child cost in contrast to child care costs, lead a considerable
share of women into the labor force in Indonesia.

The findings of this paper are important for various reasons. First of all,
the results confirm the common view in labor economics that children are an
important determinant of women’s labor supply. However, in contrast to find-
ings for developed countries, children might not only restrict the opportunity
of woman to participate in the labor market but as well create an incentive to
search for employment. Especially in developing countries in which households
act under tight budget constraints with a large share of income being devoted
to food and other basic necessities, the later constraint seems to matter.

The dual role that children play in the labor supply decision of woman helps
to explain why female labor force participation rates have stagnated over the
last two decades in Indonesia despite a significant drop in fertility rates and
substantial increases in women’s years of schooling. With fertility levels falling
some women might have found it easier to participate in the labor market while
an equal share of women now might lack the incentive to engage in the labor
market due to a relaxation in their budget constraint. Furthermore, given sim-
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ilar developments of declining fertility, increasing levels of education and stag-
nating or even falling levels of female labor supply in other developing countries,
particularly in Africa and Asia, over the last three decades, the findings of this
study contribute in understanding more global patterns in female labor supply
that go beyond the Indonesian context.

Second, the results suggest that similar policy interventions are likely to have
very different effects in developed and developing countries. In the U.S. and
other Western countries much attention has been given to the role of child care
costs/subsidies, including direct provision of public pre-school, on female labor
supply (Blau and Robins, 1988; Conelly, 1992; Kimmel, 1998; Gelbach, 2002).
However, in the Indonesian case child care cost considerations seem to play a
much less important role. Therefore, the overall effect of such interventions on
female labor supply is likely to be rather small in the country. In contrast,
policies that affect the direct costs of children, such as the free provision of
school meals or school uniforms, or simply a fixed amount of money a woman
receives per child, might lead to a relatively large response in overall female
labor supply in Indonesia. If the support provided is meaningful enough to
relax the budget constraint of a sufficiently large share of women, than we would
expect significant crowding out effects with respect to female labor supply with
overall labor supply falling particularly among less well-off women.
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8. Figures and Tables

Figure 1: Deviations from period average: Indonesia 1993-2008, Sample:
Women aged 21-35 with 2 or more children and their spouses
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Figure 2: Means of Fertility and Labor Market Outcomes by Age, Women Aged
21-35 with 2 or more children
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Table 1: Descriptive Statistics
(Women Aged 21-35 with at least two children)

Round Age Age at % with % HH Years of Education %
first birth 3rd child Rural size Mother Father Married

1993 29.9 19.9 51 69 5.3 5.5 6.4 97
1994 30.0 20.0 49 68 5.2 5.9 6.7 97
1995 30.0 20.0 48 67 5.2 5.9 6.9 97
1996 30.1 20.1 47 68 5.2 6.1 6.9 98
1997 30.1 20.1 45 66 5.1 6.5 7.0 98
1998 30.2 20.2 43 65 5.0 6.6 7.1 98
1999 30.3 20.3 41 64 5.0 6.8 7.2 98
2000 30.4 20.4 39 61 4.9 6.9 7.3 98
2001 30.2 20.5 37 59 4.9 7.1 7.5 98
2002 30.4 20.4 37 58 4.8 7.4 7.8 98
2003 30.4 20.5 36 61 4.7 7.3 7.8 98
2004 30.4 20.6 34 60 4.9 7.6 8.0 98
2005 30.6 20.6 33 58 4.9 7.7 8.0 98
2006 30.6 20.5 32 60 4.8 7.8 8.1 98
2007 30.5 20.6 33 60 4.9 8.0 8.1 98
2008 30.6 20.8 32 56 4.9 8.0 8.1 98

All 30.3 20.3 40 63 5.0 6.9 7.4 98

Note: Survey weights are applied.
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Table 2: Female labor force participation
(Women Aged 21-35 with at least two children)

Round Mothers with two children Mothers with a third child

Wage Work Work Wage Work Work
employed for pay employed for pay

1993 0.13 0.28 0.32 0.09 0.26 0.31
1994 0.12 0.27 0.30 0.09 0.25 0.30
1995 0.13 0.27 0.31 0.09 0.25 0.30
1996 0.11 0.27 0.29 0.08 0.24 0.28
1997 0.12 0.25 0.27 0.08 0.23 0.26
1998 0.12 0.27 0.41 0.08 0.24 0.41
1999 0.13 0.27 0.41 0.09 0.27 0.41
2000 0.11 0.25 0.38 0.09 0.25 0.38
2001 0.09 0.24 0.41 0.06 0.23 0.42
2002 0.10 0.25 0.38 0.07 0.23 0.38
2003 0.08 0.22 0.37 0.06 0.21 0.37
2004 0.08 0.21 0.33 0.06 0.20 0.34
2005 0.12 0.25 0.35 0.08 0.23 0.35
2006 0.09 0.23 0.33 0.05 0.22 0.33
2007 0.12 0.27 0.38 0.08 0.25 0.35
2008 0.13 0.30 0.41 0.08 0.27 0.39

All 0.11 0.26 0.36 0.08 0.24 0.36

Note: ’Work for pay’ consists of wage and self-employment while ’Work’ includes in addition
unpaid family work. Survey weights are applied.

Table 3: Female labor force participation by rural/urban
(Women Aged 21-35 with at least two children)

Round Rural Urban

M2 M3 M2 M3
HH Work Work HH Work Work
size for pay for pay size for pay for pay

1993 5.2 0.27 0.26 5.4 0.29 0.26
1994 5.2 0.26 0.25 5.3 0.28 0.25
1995 5.1 0.26 0.25 5.3 0.29 0.26
1996 5.1 0.26 0.24 5.3 0.28 0.24
1997 5.1 0.24 0.22 5.2 0.26 0.21
1998 5.0 0.26 0.25 5.1 0.27 0.25
1999 5.0 0.26 0.26 5.0 0.30 0.28
2000 4.9 0.24 0.22 5.0 0.26 0.25
2001 4.9 0.22 0.21 4.9 0.27 0.25
2002 4.8 0.23 0.22 4.8 0.27 0.24
2003 4.7 0.21 0.21 4.7 0.24 0.22
2004 4.9 0.20 0.20 4.9 0.23 0.21
2005 4.9 0.24 0.22 4.9 0.27 0.25
2006 4.8 0.22 0.20 4.8 0.26 0.24
2007 4.9 0.26 0.23 5.0 0.31 0.28
2008 4.9 0.29 0.27 5.0 0.33 0.29

All 5.0 0.25 0.24 5.0 0.28 0.25

Note: M2 refers to women with exactly two children. M3 refers to women with more than 2
children. Survey weights are applied.
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Table 4: Female labor force participation by expenditure quintile
(Women Aged 21-35 with at least two children)

Round Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5

M2 M3 M2 M3 M2 M3 M2 M3 M2 M3
Work Work Work Work Work Work Work Work Work Work

for pay for pay for pay for pay for pay for pay for pay for pay for pay for pay

1993 0.26 0.26 0.27 0.27 0.27 0.26 0.28 0.28 0.30 0.27
1994 0.24 0.24 0.26 0.25 0.25 0.25 0.27 0.25 0.27 0.25
1995 0.25 0.25 0.26 0.26 0.26 0.25 0.27 0.25 0.28 0.25
1996 0.23 0.23 0.24 0.24 0.27 0.26 0.27 0.25 0.28 0.24
1997 0.22 0.23 0.24 0.24 0.26 0.25 0.25 0.24 0.25 0.24
1998 0.24 0.26 0.26 0.27 0.26 0.27 0.27 0.27 0.27 0.26
1999 0.24 0.25 0.27 0.28 0.27 0.28 0.28 0.28 0.29 0.27
2000 0.23 0.24 0.24 0.26 0.24 0.25 0.25 0.25 0.26 0.25
2001 0.21 0.21 0.23 0.22 0.23 0.22 0.25 0.24 0.28 0.27
2002 0.22 0.22 0.23 0.24 0.24 0.23 0.24 0.23 0.28 0.26
2003 0.20 0.20 0.21 0.21 0.23 0.22 0.23 0.21 0.24 0.23
2004 0.19 0.18 0.21 0.20 0.21 0.20 0.22 0.22 0.24 0.21
2005 0.22 0.22 0.22 0.22 0.23 0.22 0.24 0.24 0.26 0.23
2006 0.20 0.20 0.22 0.21 0.22 0.22 0.24 0.23 0.26 0.25
2007 0.22 0.22 0.25 0.24 0.27 0.25 0.29 0.27 0.33 0.29

Note: Women are assigned into quintiles based on per capita expenditures. Quintile 1 refers
to the poorest quintile. Susenas 2008 did not collect expenditure information in the Core

part. Therefore, no statistics for 2008 can be presented. M2 refers to women with exactly two
children. M3 refers to women with more than 2 children. Survey weights are applied.

Table 5: Expenditure patterns over time in Indonesia
(Women Aged 21-35 with at least two children)

Indicator 1993 1996 1999 2002 2005 2008

Per-Capita expenditure 139,193 165,481 166,216 189,692 213,301 231,346
Food (S) .631 .634 .687 .649 .596 .586

Health Expenditures (S) .013 .016 .014 .019 .019 .020
Clothing Expenditures (S) .054 .051 .048 .048 .038 .036

Child Clothing (S) .011 .014 .016 .014 .014 .015
Child Clothing (S.p.c.) .003 .004 .005 .004 .004 .004

Child Education (S) .021 .023 .017 .019 .028 .025
Child Education (S.p.c.) .007 .008 .006 .007 .011 .010

Number of observations 16,751 15,905 13,824 13,564 15,314 15,847

Note: Expenditures are monthly and in real terms with base year 2002 using the national
CPI. ’S’ refers to the share of a particular expenditure item over total expenditures while

’S.p.c.’ refers to the respective share divided by the number of children living in the
household. Survey weights are applied.
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Table 6: Composition of births
(Women Aged 21-35 with at least two children)

% % with χ2

another child test

First boy 51.8 59.7
First girl 48.2 59.4

Two boys 26.8 41.8 576
Two girls 23.4 41.2 428
Same sex 50.2 41.5 751

Mixed sex 49.8 38.5

Note: χ2 test for contingency tables used based on the pooled Susenas sample. Test statistics
are reported against ’Mixed sex’.

Table 7: Expenditure patterns conditional on child composition in Indonesia
(Women Aged 21-35 with at least two children - Pooled sample)

Indicator Mixed Same sex Two boys Two girls Diff1 Diff2 Diff3 Diff4
(A) (B) (C) (D) (A)-(B) (A)-(C) (A)-(D) (C)-(D)

Food expenditures (S) 0.626 0.626 0.626 0.626 0.000 0.000 0.000 0.000
Health expenditures (S) 0.017 0.017 0.017 0.017 0.000 0.000 0.000 0.000

Child clothing (S) 0.014 0.014 0.014 0.014 0.000 0.000 0.000 0.000
Child clothing (S.p.c.) 0.004 0.004 0.004 0.004 0.000 0.000 0.000 0.000

Child education (S) 0.023 0.023 0.023 0.023 0.000 0.000 0.000 -0.001
Child education (S.p.c.) 0.008 0.008 0.008 0.008 0.000 0.000 0.000 0.000

Note: Expenditures are monthly and in real terms with base year 2002 using the national
CPI. ’S’ refers to the share of a particular expenditure item over total expenditures while

’S.p.c.’ refers to the respective share divided by the number of children living in the
household. Survey weights are applied. Each single difference is significant according to

appropriate t-test or the Mann-Whitney-U-test/Wilcoxon-ranksum-test.
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Table 10: Statistics on Expenditure Quintiles

Expenditure Quintiles
Variables Q 1 Q 2 Q 3 Q4 Q5

Age 29.98 30.04 30.12 30.26 30.66
Age at first birth 20.16 20.15 20.32 20.64 21.47

% Rural .88 .79 .69 .54 .33
% with 3rd child .56 .47 .41 .36 .30

2SLS estimate .170(.066) .116(.064) .005(.041) .060(.045) .039(.038)

No. of observations 157,542 157,557 157,575 157,553 157,548

Note: The sample is based on women aged 21-35 with at least two children. No observations for
2008 are included. Q1 refers to the poorest expenditure quintile. 2SLS is based on the ’saturated

model’ as described in Table 8. Clustered standard errors are presented in parenthesis.

Table 11: Statistics on Education Terciles

Mother’s Schooling
Variables T1 T2 T3

Age 30.4 29.9 30.3
Age at first birth 19.7 19.9 21.8

% Rural .88 .79 .48
% with 3rd child .54 .42 .35

% Married .97 .98 .98

2SLS estimate .068(.027) .025(.037) .049(.031)

No. of observations 226,804 319,391 299,802

Note: The sample is based on women aged 21-35 with at least two children. T1 refers to all women
who have not completed primary schooling. T2 refers to all women who have completed primary
schooling and T3 refers to all women who finished secondary schooling. 2SLS is based on the

’saturated model’ as described in Table 8. Clustered standard errors are presented in parenthesis.

Table 12: Estimates of Female Labor Supply

Child Age 2SLS 2SLS 2SLS
National Urban Rural

Below 6 .025(.018) -.057(.037) .070(.038)
6 to 10 .068(.028) -.022(.023) .118(.054)

Above 10 .033(.018) -.021(.152) .041(.038)

Note: The sample is based on women aged 21-35 with at least two children. Age classification of
children is based on age of the youngest child. Variables included are those as in the ’saturated

model’ in Table 8. Clustered standard errors are presented in parenthesis.

35



T
ab

le
13

:
E

st
im

at
es

of
Fe

m
al

e
L
ab

or
Su

pp
ly

M
od

el
,
W

om
en

A
ge

d
21

-3
5

w
it

h
2

or
m

or
e

ch
ild

re
n

D
ep

en
d
en

t
V

a
ri

a
b
le

:
M

o
th

er
w

o
rk

ed
fo

r
p
ay

V
a
ri

a
b
le

s
M

et
h
o
d

2
S
L
S

2
S
L
S

2
S
L
S

2
S
L
S

2
S
L
S

2
S
L
S

S
a
m

p
le

A
ll

A
ll

M
a
rr

ie
d

M
a
rr

ie
d

M
a
rr

ie
d

M
a
rr

ie
d

B
a
si

c
m

o
d
el

(s
a
tu

ra
te

d
)

x
x

x
x

x
x

M
o
th

er
’s

E
d
u
ca

ti
o
n

x
x

x
x

H
u
sb

a
n
d
’s

E
d
u
ca

ti
o
n

x
x

H
u
sb

a
n
d

w
o
rk

s
fo

r
p
ay

x

G
eo

g
ra

p
h
ic

a
l
L
ev

el
T

im
e

P
er

io
d

N
a
ti

o
n
a
l

A
ll

.0
4
9
(.

0
2
1
)

.0
4
5
(.

0
2
2
)

.0
4
8
(.

0
2
2
)

.0
4
4
(.

0
2
0
)

.0
4
6
(.

0
2
1
)

.0
3
9
(.

0
1
8
)

P
re

-c
ri

si
s

.0
3
0
(.

0
5
9
)

.0
2
6
(.

0
5
8
)

.0
2
4
(.

0
5
8
)

.0
2
2
(.

0
5
9
)

.0
2
3
(.

0
6
2
)

.0
1
8
(.

0
5
7
)

C
ri

si
s

.0
9
7
(.

0
4
4
)

.0
8
4
(.

0
4
3
)

.0
9
4
(.

0
4
4
)

.0
8
6
(.

0
4
2
)

.0
8
5
(.

0
4
0
)

.0
7
5
(.

0
3
9
)

P
o
st

-c
ri

si
s

.0
4
4
(.

0
3
1
)

.0
3
6
(.

0
3
5
)

.0
5
1
(.

0
3
3
)

.0
4
3
(.

0
3
4
)

.0
4
5
(.

0
3
5
)

.0
3
8
(.

0
3
4
)

U
rb

a
n

A
ll

-.
0
2
9
(.

0
3
6
)

-.
0
3
3
(.

0
4
2
)

-.
0
3
1
(.

0
3
9
)

-.
0
3
6
(.

0
4
2
)

-.
0
3
9
(.

0
4
4
)

-.
0
4
2
(.

0
4
7
)

P
re

-c
ri

si
s

-.
0
4
4
(.

0
5
1
)

-.
0
5
3
(.

0
6
1
)

-.
0
5
0
(.

0
5
4
)

-.
0
5
8
(.

0
6
2
)

-.
0
6
1
(.

0
6
5
)

-.
0
6
2
(.

0
6
7
)

C
ri

si
s

-.
0
0
1
(.

0
5
5
)

-.
0
1
7
(.

0
6
3
)

-.
0
0
3
(.

0
5
7
)

-.
0
1
3
(.

0
6
5
)

-.
0
1
9
(.

0
6
7
)

-.
0
2
1
(.

0
6
9
)

P
o
st

-c
ri

si
s

-.
0
2
6
(.

0
4
3
)

-.
0
2
3
(.

0
5
0
)

-.
0
2
2
(.

0
4
7
)

-.
0
2
4
(.

0
5
3
)

-.
0
2
3
(.

0
5
4
)

-.
0
2
7
(.

0
5
5
)

R
u
ra

l
A

ll
.0

8
2
(.

0
2
5
)

.0
7
8
(.

0
2
7
)

.0
8
2
(.

0
2
6
)

.0
8
0
(.

0
3
3
)

.0
7
8
(.

0
3
4
)

.0
7
1
(.

0
3
1
)

P
re

-c
ri

si
s

.0
6
2
(.

0
3
1
)

.0
6
1
(.

0
3
0
)

.0
6
8
(.

0
3
3
)

.0
6
6
(.

0
3
1
)

.0
6
1
(.

0
3
0
)

.0
5
8
(.

0
2
9
)

C
ri

si
s

.1
6
2
(.

0
8
0
)

.1
5
8
(.

0
7
9
)

.1
6
1
(.

0
8
1
)

.1
5
8
(.

0
8
0
)

.1
5
4
(.

0
8
0
)

.1
4
2
(.

0
7
8
)

P
o
st

-c
ri

si
s

.0
8
4
(.

0
3
9
)

.0
8
0
(.

0
3
8
)

.0
8
2
(.

0
4
0
)

.0
8
0
(.

0
4
3
)

.0
7
9
(.

0
4
5
)

.0
7
7
(.

0
4
5
)

N
o
te

:
’x

’
in

d
ic

a
te

s
w
h
ic

h
co

va
ri

a
te

s
a
re

in
cl

u
d
ed

.
T

h
e

sa
tu

ra
te

d
m

od
el

is
es

ti
m

a
te

d
a
s

in
T
a
bl

e
8
.

E
d
u
ca

ti
o
n

va
ri

a
bl

es
a
re

a
d
d
ed

a
s

d
u
m

m
ie

s
fo

r
ea

ch
ed

u
ca

ti
o
n

ca
te

go
ry

w
it
h
o
u
t
be

in
g

in
te

ra
ct

ed
w
it
h

o
th

er
va

ri
a
bl

es
.

36



Table 14: Twin estimates of second multiple birth
Dependent Variable: Mother worked for pay

Method/Sample 2SLS 2SLS 2SLS
(National) (Urban) (Rural)

All .021(.011) -.013(.015) .056(.028)
Pre-crisis .002(.024) -.041(.029) .023(.017)

Crisis .052(.027) .017(.023) .089(.056)
Post-crisis .016(.012) -.004(.018) .055(.032)

Note: Models are based on the ’saturated model’ as described in Table 8. The sample uses
women aged 21-35 with at least two children. Clustered standard errors are presented in

parenthesis.
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A. Appendix 1 - Data sources and data construction

The National Socioeconomic Survey ’Susenas’ (Survei Sosial Ekonomi Nasional)
is conducted annually by the Indonesian National Statistical Institute ’BPS’
(Badan Pusat Statistik). The first round of Susenas was collected in 1963-
1964. Since 1993, Susenas covers a nationally representative sample typically
composed of about 200,000 households. This article uses the rounds of Susenas
that are collected in the month of July in each year which are cross-sectional in
its nature. Each Susenas survey contains a Core and a supplemental Module
questionnaire.

Data from the Core: The Core questionnaire collects data on age, sex, mar-
ital status, educational attainment, labor force participation and wage from
employment in the principal occupation for each member of the household.
Furthermore, the Core questionnaire gathers data on some broad categories of
household expenditures and on housing/dwelling conditions.

Data from the Module: The module questionnaire is administered to about
1/4 of the Core sample. Moreover, the topics covered in the Module rotate
over a three year period. The rounds of 1993, 1996, 1999, 2002, 2005, and 2008
comprise a detailed income and expenditure section which is used in this article
to obtain figures on clothing and schooling expenditures on children.

Linking mothers and children: In contrast to the Census data used in Angrist
and Evans (1998), Cruces and Galiani (2007), Ebenstein (2009) and Angrist
and Lavy (2011) Susenas data provides a direct mother identifier which is used
to link children to the right mothers. Therefore, I do not need to confine the
sample to mothers which are the head of the household (matching over the
relation to the household head variable) as in Cruces and Galiani (2007) or
Ebenstein (2009). As a cross-check I used the reported number of children ever
born to a mother. I deleted any mother for whom the number of children in
the household did not match the reported number of children ever born. The
respective individual observations are reported in Table A.1 below.

Dependent Variable: This paper utilizes ’Work for pay’ as the dependent vari-
able in the analyses. The ’Work for pay’ variable captures all persons that
indicated to typically work as self-employed or employed. In contrast, the
’Work’ variable is coded 1 if the person reports to have worked in the last week
or indicated to typically work and 0 otherwise. The data indicates that all per-
sons working as self-employed, employed or unpaid family workers are captured
in the ’Work’ variable. Woman who are engaged in agriculture are typically
classified in the data by BPS as unpaid family workers. However, if the main
occupation of the household head or the husband is outside agriculture than
women working in agriculture are classified as self-employed. Housework is al-
ways coded as 0. Mothers who were attending school at the time of the survey
and mothers with an own child below the age of 1 or above the age of 18 were
excluded from the analysis.
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Multiple births: Susenas does not provide an identifier of multiple births. Since
quarter of birth information is missing in Susenas I assign each child ’twin sta-
tus’ if it has the same age in years as another child of the same mother. This
procedure induces some measurement error in the twin variable. However, since
child bearing takes about 9 months followed by 4-6 weeks in which a mother is
typically not able to conceive, the overall measurement error is rather low. To
obtain an idea of the measurement errors I use information from the six rounds
of the Indonesian Demographic and Health Surveys (1987-2007) in which di-
rect twinning information is available (Table A.2). From about 100,000 second
births approximately 1% are multiple second births. Using the matching over
age in years leads to about .097% of second births births being erroneously clas-
sified as twins and .093% being erroneously classified as single births. However,
from those being classified as multiple second births about 19% are actually
single births.

Table A.1: Sample Sizes: Susenas 1993-2008

Round Individuals Male Female Women Women Married Women
20<Age<36 with 2 children with 2 children

20<Age<36 20<Age<36

1993 903,351 449,757 453,594 115,045 57,666 56,011
1994 904,793 450,153 454,640 116,342 56,529 54,897
1995 873,630 434,450 439,180 111,414 53,719 52,230
1996 897,382 445,189 452,193 114,840 54,345 52,986
1997 887,265 440,751 446,514 114,068 51,912 50,573
1998 879,936 437,527 442,409 112,955 50,732 49,552
1999 864,580 431,133 433,447 109,426 47,690 46,497
2000 780,121 389,418 390,723 100,794 41,325 40,344
2001 889,413 446,089 443,324 115,403 48,950 47,896
2002 862,210 431,267 430,943 112,289 45,800 44,842
2003 895,427 450,578 444,849 116,855 48,131 47,075
2004 1,030,250 517,017 513,233 135,967 55,729 54,471
2005 1,052,091 528,467 523,624 136,738 58,176 56,950
2006 1,107,594 557,186 550,408 142,433 56,132 54,884
2007 1,167,019 585,106 581,913 146,329 60,920 59,457
2008 1,142,675 571,874 570,801 141,803 58,222 56,942

Total 15,137,737 7,565,962 7,571,795 1,942,701 845,978 825,607

Note: Columns 2 to 5 report the number of observations as provided in the official Susenas
data set. The last two columns report the number of observations after data cleaning
procedures were applied.

Table A.2: Twin Statistics - Pooled Indonesian DHSs

# 2nd child # Twin pairs Error 1 (%) Error 2 (%) Error in Twin=1 (%)

100,147 505 0.097 0.093 19.057

Note: Number of twin pairs refers to second multiple birth pairs. Error 1 refers to wrongly
being assigned to twin status. Error 2 refers to wrongly being assigned to non-twin status.
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