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Household Economic Status, Schooling Costs, and
Schooling Bias Against Non-biological Children in
Malawi*

Richard Mussa'

December 8, 2009

Abstract

The paper examines the relationship between household income and schooling
costs in the presence of intrahousehold schooling bias against non-biological chil-
dren. To this end, we construct a two-period model of intrahousehold schooling
bias. The model predicts that there is an asymmetry in the impact of changes
in costs and income on schooling in the sense that the impact is larger for the
non-biological child. It predicts that the asymmetry increases as the relationship
distance between the non-biological child and the parents gets wider. It also shows
that an increase in cost of schooling leads to a bigger reduction in schooling for
poor households, and that the difference in the impact of cost changes between the
biological and the non-biological child declines as household income increases i.e.
there is convergence. And the convergence is faster the more distantly related to the
parents the non-biological child is. An empirical investigation of these predictions
using the Second Malawi Integrated Household Survey (IHS2) data, shows that
when current enrolment and grade attainment are used to measure schooling, the
price and income elasticities of schooling are larger for non-biological children. The
results also indicate that households in the lowest income quintile (the poorest)
have the largest price elasticities, and households in the highest income quintile
(the wealthiest) have the smallest price elasticities. We also find that the price
elasticities for biological and non-biological children converge as we move from the
lowest income quintile to the highest income quintile, and that the convergence is
faster for non-biological children who are non-relatives.

1 Introduction

Parents as primary care givers of children play an important role in the formation of

human capital which is vital for the economic development of any country. They do this
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by investing in the health and the education of their children. The role of parents in
providing for the education of both their own off spring as well as non-biological children
in developing countries especially sub-Saharan African countries is more critical now given
the impact of HIV/AIDS. An estimated 1.7 million people were infected with HIV in
2007, bringing to 22.5 million the total number of people living with the virus in sub-
Saharan Africa (UNAIDS 2007). This entails more orphans in the future who have to
be educated by extended family or non-relatives. A number of studies find evidence of
schooling bias against non-biological children within households in sub-Saharan Africa,
suggesting that parents discriminate against non-biological children who stay with them.
Case et al. (2004), using 19 Demographic and Health Survey (DHS) datasets from 10
African countries, find that orphans are less likely to be enrolled than nonorphans with
whom they live. Gundersen et al. (2004) and Kabubo-Mariara and Mwabu (2007) find
a similar result for Zimbabwe and Kenya respectively. Shapiro and Tambashewe (2001)
find that children living in households headed by someone other than their father or
mother tend to have somewhat lower educational attainment in the Democratic Republic
of Congo. They find this to be more evident for the ages 10-14!.

Thus, while there is a plethora of economic studies which show evidence of discrimina-
tion against non-biological children, the literature is scanty on the possible sources of
this discrimination. For example, Case et al. (2004) show that the probability of school
enrollment is inversely proportional to the degree of relatedness of the child to the house-
hold head, regardless of whether the child is an orphan or not. There has been an almost
exclusive focus on gender bias by studies which attempt to offer sources of intrahouse-
hold bias in schooling (e.g. Behrman et al. 1986; Davies and Zhang 1995; Alderman and
Gertler 1997; Alderman and King 1998; Echevarria and Merlo 1999; Rose 2000; Pasqua
2005). In addition to the paucity of economic studies on sources of schooling bias against
non-biological children, to the best of our knowledge there is no study which addresses
the issue of what happens to schooling bias following household income and cost changes.
The contributions of the study are threefold. Firstly, the study proposes a theoretical
model which offers possible sources of schooling bias against non-biological children. The
second contribution of the study is that it theoretically demostrates in the presence of
discrimination, how households respond to changes in household income and school costs,
and how the household’s response to cost changes varies with household income. The final
contribution of the study is that it empirically investigates the theoretical predictions.
Specifically, the empirical analysis seeks to examine using Malawian data, how house-
holds respond to changes in household income and school costs, and how a household’s

response to cost changes varies with household income. The theoretical and empirical

"While in a number of countries there is evidence of schooling bias, in others households exhibit
no discrimination. For example, Zimmerman (2003) finds that South African households treat foster
children as they do their own children in terms of human capital investment.



analyses conducted by the study are significant. They not only contribute specifically
to the understanding of schooling bias against non-biological children, but they also add
to the available literature on intrahousehold schooling bias in general. Knowledge of
the factors which cause intrahousehold schooling bias as well as how schooling changes
as household income and school cost change, and how a household’s response to cost
changes varies with household income would no doubt go a long way in the formulation
of strategies to fight schooling bias at the household level. More crucially, this knowledge
takes on an added significance in the light of the increasing number of orphans due to
HIV/AIDS in sub Saharan Africa who mostly end up living with extended family and

other non-relatives?.

To understand why there may be schooling bias against a non-biological child in a house-
hold, we construct a two period model of the family in which parents work in the first
period and retire in the second period. In the first period, they allocate their income be-
tween consumption and investment in the schooling of a biological child and non-biological
child. In the second period, parents consume from the income transfers that the two chil-
dren make when they are adults. The income transfered depends on the schooling invested
in the two children in the first period. Thus, there are both investment and consumption
motives to educating the children. The two children are assumed to be of the same sex.
The model predicts two broad sources of schooling bias against a non-biological child, one
attributable to non-preference based conditions, and the other due to a pure preference
bias by parents. In terms of discrimination coming from the non-preference based condi-
tions, the model shows that there will be schooling bias against a non-bioligical child if
the cost (direct and opportunity costs) of educating the non-biological child are higher;
if the returns to education of the non-biological child are lower; and if the subjective
belief about how much will be transferred by the own child when the parents retire is
higher compared to the non-biological child’s. Further to that, the model predicts that
the schooling gap between the biological child and the non-biological child gets wider
as the relationship distance between the non-biological child and the parents gets wider.
The model also predicts schooling bias arising from preference bias, where parents get

more utility from the income of their own child.

The model shows that the impact of a change in costs and income on the amount of
schooling investment is bigger for the non-biological child. That is, an increase in the
cost (income) leads to a larger reduction (increase) in schooling of the non-biological child
relative to the biological child. This suggests that households respond asymmetrically to
changes in costs and household income. The model further predicts that the gap between

the two children following these changes gets wider the more distantly related the non-

2In 2005, the estimated adult (age 15-49) HIV prevalence rate for Malawi was 14.1%. With this
prevalence rate, Malawi was ranked number eight in the world (UNAIDS 2006).



biological child is. The model also shows that the change in schooling due to a change
in costs falls with income, and falls faster for the non-biological child who is distantly
related to the parents. This suggests that an increase in cost of schooling leads to a
bigger reduction in schooling for poor households, and that the difference in the impact
of cost changes between the biological and the non-biological child declines as household

economic status improves i.e. there is convergence.

Using blended households in Malawi, that is households with both biological and non-
biological children of school going age, and measuring schooling either as current enrol-
ment or as grade attainment, the empirical results confirm the theoretical predictions.
Specifically, we find that when both measures of schooling are used the price and in-
come elasticities of schooling are larger for non-biological children. Further, we find that
non-biological children who are non-relatives have higher price and income elasticities.
The empirical analysis also indicates that households in the lowest income quintile (the
poorest) have the largest price elasticities, and households in the highest income quintile
(the wealthiest) have the smallest price elasticities. The study also finds that the price
elasticities for biological and non-biological children converge as we move from the lowest
income quintile to the highest income quintile, and that the convergence is faster for

non-biological children who are non-relatives.

The rest of the paper is structured as follows. Section 2 sets up a model of intrahousehold
schooling discrimination and discusses its implications as well as conducts comparative
static exercises. In Section 3 we discuss the theoretical predictions to be checked, the
econometric model used, variables used, estimation issues, and data and descriptives.

Econometric results are presented in Section 4. We conclude in Section 5.

2 A model of intrahousehold schooling bias

We adapt a model structure used by Alderman and Gertler (1997), and Alderman and
King (1998), to study gender schooling bias in households. Consider a society in which
parents live in two periods, indexed by t = 1,2 respectively. They work in the first
period, and retire in the second period. In the first period, they give birth to a child (b),
and in the same period they have a non-biological (nb) child moving into the family?.
Throughout, we use subscripts j = b,nb to refer to the two children. The children
(biological and non-biological child) are of the same sex?, and approximately of the same

age’. The parents’ consumption in the first period is their income less the investment

3For simplicity, we assume that the movement of a non-bilogical child into the family is exogenous.
4This allows us to focus on schooling differences in the household which are not due to gender bias.
>This allows us control for the children’s future level of earnings.



on schooling of the two children®. In the first period parents can also use income from
child labour, that is instead of sending children to school they may decide to send them
to work. For simplicity we don’t model this joint decision between sending children to
school (future benefit) and sending them to work (current benefit). In the second period
(during retirement), their consumption depends on the income transfered by the two
children, which in turn depends on the schooling investment that the parents made in
the first period. Thus, parents’ decision to educate children is done both for its own sake
as a consumption good, and as an investment good. This entails that there are both
investment and consumption reasons for investing in the education of the two children.
There is a trade off between current consumption and second period consumption, in
that less consumption in period 1, means more schooling for the children, and hence
more consumption during retirement. We assume that there are no savings, and no old
age pension. We also assume that only parents are responsible for the schooling of the
children in the first period, that is there are no private or public scholarships. We assume

that there is complete and perfect information meaning that there is no uncertainty”.

The life time utility function of parents is given as follows;

U= G(Cl) + (5V<W2b, Wonb, 02) (1)

Where; C| is their first period consumption, C, is their second period consumption,
Wy, is the income of their child in period 2 (retirement period), W, the income of
the non-biological child in period 2 (retirement period), and ¢ is the discount rate or
subjective rate of time preference. This utility function says that parents get utility from
consumption in the two periods, and also they get utility from the income of the two
children in the second period. We assume that the utility function is twice continuously

differentiable and has the following conventional properties;

G > 0,V'>0 (2)
G" < 0,V"<0

Thus, the utility functions are concave meaning that utility is increasing but diminishing.

Since we have assumed that there are no pensions and savings, parents’ second period

consumption is given as;

6For simplicity, we don’t allow for overlapping generations in which the parents’ also transfer part of
their income to their parents.

"One could also allow for parental uncertainty in the transfers that the children would make when
they are adults.



C, = 0, Wap + 0, Wanp (3)

That is, the resources available for consumption by parents in retirement come from the
transfers that the two children make when they are adults. The parents have a subjective
belief 6, about how much of each child’s income will be transferred to them when they
retire. Where 0, € [0,1], and k is a measure of the degree of relatedness of the child.
For a biological child £ = 1, and for a non-biological child £ > 1. A higher k£ denotes
a more distantly related non-biological child. For ease of exposition, we assume that k
takes positive integer values. There are a number of reasons why transfers may be made
by children when they are adults to their retired parents. As argued by Cigno (1993),
there may exist in a society a social norm according to which adults give a fraction of
their income to their old parents. The workings of the social norm are aptly explained

by Lépez-Calva and Miyamoto (2004, p 491) when they say;

"The adult has to decide on whether to transfer money to her retired par-
ents or not. An informal intergenerational contract exists, which can only be
enforced through "social punishment.” The social perception of the adult’s de-
cision shall determine the optimal reaction of her own child and thus whether

she herself is going to get a transfer when retired.”

Even in the absence of the said social norm, the non-availability of pension schemes
in poor countries entail that old people rely on the resources received from their adult
children (Pasqua 2005)®.

The two children’s income when they are adults is;

Way, = mpS1 + I (4)

and

W2nb = Wnbslnb + Inb (5)

where 7,51, (TpS10s) 1S the biological (non-biological) child’s labour income, and I,
(I,5) is the own (non-biological) child’s non-labour income. The labour income for the
biological child is a linear function of the level of schooling (S;) invested by the parents
in period 1. Similarly, the labour income for the non-biological child is a linear function of
the level of schooling (.S1,5) invested by the parents in period 1. m, and 7, are the returns

to education for the biological and non-biological child respectively. Though the innate

8We assume here that the subjective belief is exogenous.



ability of each child might also affect his/her earnings, for simplicity it not included®.

In period 1, the parents face the following budget constraint;

C, + PuySip + PinpSinp =Y (6)

where Py, and Py,;, are indirect and direct costs of schooling of the biological and non-
biological child respectively, and Y is parental labour and non-labour income. We normal-
ize the price of consumption to one. The budget constraint, equation 6 says that in period
1, parents allocate their income on current consumption and the schooling investment of

their own child and the non-biological child.

2.1 Equilibrium

Parents choose the level of schooling of the two children, Sy, and Si,;, to maximize their
life time utility as given by equation 1, subject to transfers that the two children will
make in retirement represented by equation 3, and subject to the budget constraint 6.
Substituting equations 3 to 6 into equation 1, the utility maximization problem of the

parents is formally expressed as;

SMém U = G — PpSu — PipSine) (7)
1b5°1nb

+0V (16516 + Ly, TntS1nb + Lnb, Ok (T6S16 + 1) + Ok (70t S1ip + b))

The first order conditions are (compare with Alderman and Gertler 1997, and Alderman

and King 1998);

oG oV oV
— P, = b 0
ac, = oy T ac, Tk (8)
and
aG oV oV
aC, " = i, T g, Tk 9)

We assume that § = 1 for simplicity. The two first order conditions suggest that parents

will invest in the education of each child until the marginal cost of sacrificing consumption

9 Apart from investing in schooling, the parents may also indirectly affect the earnings potential of
the two children through other child specific inputs such health and nutrition. We do not model this
indirect channel.



in period 1 (left hand side) is equal to the marginal benefit in period 2. The marginal
benefit in period 2 is equal to the utility the parents derive from a marginal increase
in each child’s human capital plus the marginal utility of second-period consumption

multiplied by the subjective belief about future transfers per unit of school investment.

2.2 Implications

We now turn to the implications of the model for intrahousehold schooling bias against
a non-biological child. The model predicts two broad sources of intrahousehold schooling
bias against a non-biological child. Bias could be due to non-preference based factors
favouring the biological child, and secondly, it could arise from preference bias against
the non-biological child. These two predictions are formally expressed in the next two

propositions.

Proposition 1 If parents exhibit no preference bias against the non-biological child, the
non-biological child will receive less schooling i.e. Sy, > Sinp, when at least one of the

following holds:

i) Direct and indirect costs of educating the non-biological child are higher than those
of the biological child i.e. Py, < Pipp.

i) Returns to education of the non-biological child are lower than those of the biological

child i.e. w, > .

iii) The subjective belief about how much the non-biological child will transfer in old age
is lower than that of the biological child i.e. 681 > 0y for k > 1. Further to this, the
schooling bias worsens, if the subjective belief decreases as the relationship with the

non-biological child becomes distant i.e. 01 > 05 > 03, ...

Proof. Assuming that the marginal benefit (right hand side of 8 and 9) is the same,

i ; ov._ _ _ov 02V _
S1p > Sinp holds only if Py, < Pi,,,. No preference bias means W = B and Wz =
92V

oWz when Sy, = Si. Now assuming that the marginal cost (left hand side of 8 and

9) is equal, means that %m + g—éﬂbﬁk = %Wnb + %ﬂank. With 7, > m,;, this
equality holds only if S, > Si,, due to the concavity of schooling in the parents utility
function. Similarly, with 6, > 6, for £ > 1, and concavity of schooling, this equality
prevails only if Sy, > Synp. Thus, S1p > Sy (bias) occurs if i) Py, < Pypyp or i) mp > 7y
or iii) #; > 0. Further to this, when we have 6; > 05 > 03, ... the schooling gap must be

widening. m

The cost especially the indirect opportunity cost of educating a non-biological child may

be higher than that for the biological child owing to the possibility that a non-biological

8



child is more likely to be sent out to work (child labour) to supplement household income.
The forgone income from the non-biological child makes it more costly to send him/her
to school. The returns to schooling for the non-biological child may be lower in Africa
where most of the non-biological children are orphans due to parental death caused by
HIV/ AIDS. For example, Case et al. (2004, p 484 ) argue that;

"orphans may also be more likely than nonorphans to have HIV/AIDS
because of maternal-child transmission, which could depress schooling. In ad-
dition, the returns to schooling could be reduced by the experiences surrounding
the death of a parent, including time lost from school during the parent’s illness
and death and emotional scarring that may compromise the child’s ability to

learn.”

The stigma that often follows those children whose parents died of HIV/AIDS may leave
emotional scars which could quite possibly affect their future returns to education. As
Gachuhi (1999) contends, the psychological effects of having to cope with pervasive illness
and death, and the debilitating impact of the stigmatization associated with HIV/AIDS
can be a detriment to learning. Since parents cannot observe a priori a child’s future
transfers to them in old age, they form a subjective belief that due to the biological
ties, their own offspring will transfer a higher fraction of his/her income, than the non-
biological child with whom they have weaker ties, and the ties with the non-biological
child get weaker and weaker the more distant is the relationship. The idea that biological
relatedness matters is aptly expressed by evolutionary biologist Hamilton (1964a,b) in

what is called Hamilton’ rule which is expressed as follows;

"The social behavior of a species evolves in such a way that in each distinct
behavior evoking situation the individual will seem to value his neighbors’ fit-
ness against his own according to the coefficients of relationship appropriate
to that situation."(1964b, p 19.)

The rule suggests that the degree of altruism is an increasing function of biological re-
latedness, that is a child would care more about his parents than a distant relative'®. At
the empirical level, Case et al. (2004) show that the probability of school enrollment is
inversely proportional to the degree of relatedness of the child to the household head, re-

gardless of whether the child is an orphan or not!!. Thus, intrahousehold discrimination

10T should be pointed that the standard Hamilton coefficient of relatedness works the other way i.e.
low values of the coefficient imply low values of biological relatedness. Our reformulation where higher
k denotes a more distantly related non-biological child does not affect the spirit of the Hamilton’s rule.

"Biological relatedness transcends schooling, for example, Bishai et al. (2003), find that reduced
biological relatedness is associated with reduced child survival in Uganda. Case et al. (2000), find that

9



against a non-biological child can arise due to the aforementioned non-preference based
conditions. Schooling bias in households can also arise if parents have preference bias

against the non-biological child, this is formally expressed in the following proposition.

Proposition 2 If parents exhibit preference bias against the non-biological child, the

non-biological child will receive less schooling i.e. Si, > Sinp.

0%V 8%V

oV oV >
aWQb aWZ'nb 8W2 8W22nb )

assuming that the marginal cost (left hand side of 8 and 9) is equal, and 1, = 7, means

Proof. Preference bias means > , and when Sy, = Sinp. Now

that f—vwb + £ 802 OV 00, = ag/‘/ T+ 80 OV 1,0,. Therefore, with preference bias this equality

holds only if Sy, > S, since utility is concave in school investment. m

Thus if parents get more satisfaction from the income of their own child relative to the
biological child, the non-biological child receives less schooling. In summary, the model
predicts four possible sources of intrahousehold schooling bias against a non-biological
child. Firstly, a non-biological child will receive less schooling if the cost (direct and
indirect) of educating him/her is higher than that of the own child. Secondly, there will
be less schooling investment in a non-biological child relative to a biological one if the
returns to education for a non-biological child are lower. Thirdly, there will be schooling
bias against a non-biological child if the belief of how much the own child will transfer in
old age is higher than that of the non-biological child. Further, schooling bias against a
non-biological child is worse, the more distantly related he/she is to the parents. Finally,
the non-biological child will have less schooling if parents exhibit preference bias against
him/her, in the sense that they get more utility from the income of the own child if the

income is the same.

2.3 Comparative statics

As discussed earlier, the study seeks to investigate differences in the human capital for-
mation (schooling) of the biological child and non-biological child following changes in
the cost of schooling as well as changes in household income. In addition, the study
examines the differences in the relationship between household income and the change in
school investment due to cost changes for the two children. We answer these questions
by conducting comparative static exercises. The results of the comparative exercise are

summarized in the next two propositions.

Proposition 3 Assuming that Py, = Py, = Pi, and the bias sources discussed earlier

prevail, the following holds;

households in which a child is raised by an adoptive, step or foster mother, less is spent on food in the
US and South Africa.

10



i) an increase in costs leads to a bigger reduction in schooling for the non-biological

child relative to the biological one.

i) an increase in household income leads to a bigger increase in schooling for the non-

biological child relative to the biological one.
iii) and the gap between the two children following these changes gets wider the more

distantly related the non-biological child 1s.

Proof. Using the implicit function theorem to differentiate the first order conditions as

given in equations 8 and 9, with respect to cost P,

oG
0S1y filery
we get = — 3 3 <0
1 2b 2
o5 G
inb — 9Cy ; ;
and o = G pry D 21 (roin)? < 0. Therefore, with preference bias or m, > m,,
002 1T aw2 b 902 VinbTk
or #y > 0 for k > 1, the following is true |8§];b| < |%|. Similarly, differentiating 8
927Gp2
and 9, with respect to household income Y, we get 251 — ocy ! > 0
nd 9, with resp u income Y, we get 5ot = g5 5o
503 it oz T+ 502 (Tu0k)
1 2b 2
226 p2
8s ac? Py . .
and 2 = sg w5 o s> > 0.Therefore, with preference bias or m, > 7, or
sz it awz T ez (k)
1 2nb 2
0, > 0 for k£ > 1, the following holds 859}?’ < %. It must be the case that the gap
following these changes widens when we have 6; > 05 > 03,.... =

Thus, when there is intrahousehold schooling bias against a non-biological child origi-
nating from the sources discussed earlier, the schooling of a non-biological child is more
sensitive to changes in costs and income. This suggests an asymmetry in the way a
family would respond to cost and income shocks to the household. That is, if a fam-
ily experiences a shock to their income, the schooling of the non-biological child in the
house will suffer more relative to the biological children. The same implication holds
with respect to cost shocks. Further, this non-neutrality in household response to income
and cost changes for the two children gets more asymmetric the more distantly related
the non-biological child is. This suggests that a non-biological child who is not related
to the parents would have his/her schooling suffer more following cost increases and a
decline in a household’s economic status. In terms of policy interventions, the theoretical
predictions imply that efforts aimed at fighting poverty would go a long way in improving

the schooling of non-biological children.

Proposition 4 Assuming that Py, = Py, = Pl,g%% >0,
1

0G 393G P2 092G [ 9%2G p2 0%V _2 92V 2
acy ot Tt > Ge3 (_8012 P+ gz, + gz (M) ),and

11



0G PG p2 9°G (PG p2 y 02V 12 4 92V 2
acyocs 11 > Ge3 (802P oWz, "nb T 603 (Tus0k)" )
and the bias sources discussed earlier prevail, the change in schooling due to a change in

costs Pi;

i) falls with household income.

ii) and the fall is faster for the non-biological child relative to the biological child
i.e.there is convergence in the sense that the difference in the impact of cost changes
between the biological and the non-biological child declines as household income in-

creases.

iii) the more distantly related the non-biological child is, the faster the convergence.

o 9518
Proof. Using the result from the preceding proof, it can be shown that % =

2 2 3
a%c ( 2°G p2 92 v 2 a%v 2 8G 8°G p2
+ pt 0 — = 2 P
ac% (ac2 1 2b 802( b0k) ) 9Cy ac{’ 1

<0

2
892G p2 82v 2, 92v

=3 i+ 5 (M0
(901 1+a”2b b+ac (e k)>

o aaaapz _G<ﬂp 4+ 22V +gc (7Tb9k:)) and

oC1 BCS 0C?2 \ aC? o]
95 a%¢ ( 2% o%v_ o _aG a%¢
3(3%?) ac? \ ac? 5 P? +6W2 N +002 (m0k) ) a0y ac3 )
oY - P} < O lf
392G P2+ 92v + (7'(' 0 )
dC2 dW2 'rLb dC2 nbVk
0G 3G 2 892G ([ 932@ 2 9%V 2 2
a0 o0y 11 > ocz (8(]2P awz, Tnb T 602 7 (Tuofk)” ) -

(%) <8S1nb )
It therefore must be the case that g? < g;l , if there is preference bias or m, > 7,
or 0, > 0 for k > 1. The fall gets bigger with decreasing biological relatedness i.e. when

we have 91 > 92 > 83, ... 1

This result implies that when there is intrahousehold schooling bias against a non-
biological child emanating from the sources discussed earlier, the impact of changes
in costs on schooling is bigger for low income households compared with high income
households. There is therefore an asymmetry between poor households and non poor
households regarding how they respond to cost changes. That is, an increase in cost of
schooling leads to a bigger reduction in schooling for poor households. The model further
suggests that the difference in the impact of cost changes between the biological and
the non-biological child declines as household income increases. That is, as households
become richer, the impact of cost changes on the schooling of the two children converges.
Besides, the model suggests that this convergence as household income increases is faster
the more distantly related the non-biological child is. This has policy significance, in

that improvements in the economic status of households would lead to a reduction in

12



893G

bias against non-biological children. The assumption that > (0 deserves some com-

acy
ment. A positive third derivative of consumption implies that aa_cGl is a convex function of
fikte}
consumption. The value Zfi is similar to the coefficient of relative prudence by Kimball
act

(1990). In Kimball’s theory of precautionary saving under uncertainty, a higher coeffi-
cient of relative prudence implies that economic agents become more prudent following
an increase in their income by reducing consumption, and hence engange in precaution-
ary saving. In our model, we argue by analogy that the assumption of a positive third
derivative of current consumption entails that parents act "prudently" by reducing cur-
rent consumption and investing more in the education of children following an increase

in income. It has to be pointed out though that the analogy is hardly perfect.

3 Empirical analysis

3.1 Predictions checked

The purpose of the empirical analysis is to check the predictions of the preceding theo-

retical model using empirical data. We specifically check the following predictions:

1. An improvement in household economic status has a larger increase in the schooling
of non-biological children relative to own children, and the increase is larger the more

distantly related the non-biological children are.

2. An increase in the cost of schooling leads to a bigger decrease in the schooling of
non-biological children relative to own children, and the increase is larger the more

distantly related the non-biological children are.

3. The decrease in schooling due to cost increases is negatively related to household

economic status.

4. As household economic status improves, the fall in schooling as a result of cost
increases for mon-biological children converges to that of biological children, and

converges faster the more distantly related the non-biological children are.

3.2 Model specification

In order to check these predictions, we use two measures of schooling outcome namely;
the highest grade attained and current school enrolment. These two measures represent

different conceptualizations of schooling. They capture different dimensions of schooling,
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and therefore can be viewed as complementary. Each measure of schooling outcome is

modeled using a different econometric model.

3.2.1 Grade attainment

The advantage of grade attainement over current school enrolment is that it represents
the cumulative investment in a child’s education, that is current school enrolment ignores
the fact that current schooling depends on previous levels of schooling. We use the
censored ordered probit to model grade attainment. The censored ordered probit model
was originally developed by King and Lillard (1987) to study grade attainment. It has
subsequently been used to study grade attainment by among others; Glewwe and Jacoby
(1994), Alderman et al. (1996), Behrman et al. (1997), Holmes (1999), and Maitra
(2003). The censored ordered probit addresses three problems which are inherent in
grade attainment. Firstly, the model allows for the fact that grade attainment represents
ordered discrete choices i.e. whether to move to the next grade or withdraw. Secondly, it
accommodates the possibility that grade attainment often exhibits a large mass point at
zero years of schooling and similar probability spikes at primary and secondary completion
levels where graduating to the next grade is impeded by fees or entrance examinations
(Holmes 1999). Finally, it addresses the problem that grade attainment is right censored.
Right censoring occurs because for those children who are still in school, their final grade
attained is unknown and to treat their grade as being equal to those who have stopped
at that grade would lead to biased estimates of the effects of regressors on true grade
attainment (Glick and Sahn 2000).

Following Holmes (1999) and Maitra (2003), the censored ordered probit is formally

expressed as follows;

Sr = X!B+e; (10)

where S} is a continuous, and unobserved latent variable representing desired level of
schooling for child 7, X! is a vector of variables which explain schooling, /3 is a vector of
parameters including a constant, and ¢; is an error term. The observed level of completed
schooling outcomes 5;, has .J discrete possible outcomes, S; = 0,1, 2..J which follow a
natural ordering i.e. grade 2 is higher than grade 1, etc. For those children who have
completed schooling (uncensored observations), the observed level of completed schooling

S; is given as'?;

12We have suppressed subcript i to avoid notational clutter.
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S = 0if <0
S = 1if 0<8" <y

(11)

us are threshold parameters (cut off points)'® which denote a transition from one grade
to the next where the next grade is higher than the previous, and J denotes the highest
attainable schooling grade. For those with no schooling, we know only that the latent
variable falls below the lowest threshold, i.e. S* < 0, and for those with the maximum
level of schooling, we know that p; ; < S*. Under the assumption that the error term
¢ follows a standard normal distribution!“, the conditional probability of observing each

schooling outcome is;

Pr(S=0) = &(—-X'p)
Pr(S—1) = ®(u — X'8) - ®(~X'f)
Pr(S=2) — ®(u,— X'8)—®(u, — X'B)
: (12)
Pr(S=J) = 1-® (u,_, — X'B)
For all probabilities to be positive, the following condition is imposed;
0 <py <prg <---pryy (13)
The likelihood function for the uncensored observations (L) is expressed as;
o (—X'p) for S=0
Ly =14 ®(us—X'8)—®(pg_y — X'B) for S=1,..0 -1 (14)
1—® (pg_y — X'B) for S=J

If there is no right censoring, the likelihood function L, is equivalent to that of the

standard ordered probit model. For children who are still enrolled in school (censored

13We can alternatively assume that the parameter vector 8 does not include a constant, and then
include it as the first cut off point i.e. the zero is replaced with a constant.
14 Assuming that the error term follows a logistic distribution, would give us a censored ordered logit.
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observations), the highest grade attained is unknown. However, we know that a currently
enrolled student will ultimately attain at least his or her current grade. Thus, the current
grade level represents a lower bound, which means that the desired level of schooling S*
is bounded from below i.e. S* > ug_;. The probability of achieving at least the current

grade is therefore;

1—® (pg_y — X'8) for $=0,1,2..0 (15)

Thus the likelihood function for censored observations (L¢) is;

Le=1-® (pg_y — X'B) (16)

The likelihood function for the sample (L) is therefore given as'’;

L=]]Lv]]Le (17)

If there is no right censoring and J = 1, the likelihood function L reduces to that of a

probit model. So the probit model is a special case.

Since the theoretical predictions we are checking rely on the magnitude of coefficients as
well as their direction, we use elasticities. The elasticity of probability for each grade in

the censored ordered probit is expressed as;

OE(S|X) X (8Pr(5:0) X )0
ox  E(S|IX) X  Pr(S=0))"
OPr(S=1) X
+( oX Pr(sz1))*1
OPr (S =2) X
+( oX Pr(s—z))*2 (18)

* (8Pr(a§(: ! Pr(S)*(— J)) *J

In this study, the elasticities of probability are computed at the sample means of the

regressors.

15The estimation of the censored ordered probit was done by using Stata code written by Haaga O
(2003), and available online at
http://www.stata.com/statalist /archive/2003-08 /msg00426.html
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3.2.2 Current school enrolment

The advantage of current enrolment status over grade attainment as a measure of school-
ing is that it allows us to accommodate time varying effects. Using current school
enrolment enables us to better capture the contemporaneous effect of household struc-
ture and income which change overtime (Glick and Sahn 2000). In terms of household
structure, the arrival of new children either through new births or fostering, may alter
the allocation of time to schooling and household work, and this may affect schooling
outcomes of the children. Besides, since we are looking at the schooling of non-biological
children (in relation to biological children), their grade attainment may not reflect the
schooling investment of their current care givers. In this study, we model the enrolment

decision using a probit model.

3.3 Variables used

For highest grade attained, in this study we have four discrete and ordered categories
defined for each child as;

0 if no education attained
1 if highest education attained is junior primary (19)
2 if highest education attained is senior primary

3 if highest education attained is secondary

Junior primary corresponds to standards 1 to 5, and senior primary corresponds to stan-
dards 6 to 8. For secondary, we have merged junior secondary (forms 1 and 2) with senior
secondary (forms 3 and 4), because in our dataset there are few children we have gone as
far secondary school'®. Current school enrolment is a dummy variable defined for each
child as;

(20)

1 if currently enrolled
Enrol =
0 otherwise

What this effectively means compared to grade attainment, is that every child who is in
school is given a one, and a zero is given to those who should be in school but are not.
Both grade attainment and enrolment status are defined by age, we discuss the details

later.

The key explanatory variables for this study are annual household income and school cost.

We use the log of per capita annual consumption expenditure as our measure of household

16The structure of the Malawian education system is discussed in the previous chapter, in section ?7?.
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economic status other than actual household income!”. To measure the cost of schooling,
we use local child wages prevailing in the area, that is we use the average community
level child wage (measured in Malawian Kwacha)!®. Local child wages represent the
opportunity cost (indirect cost) of sending children to school if the alternative is to work
in the farm, family business or other market work (Tansel 1997)'?. Other explanatory
variables included in the two models are; age and sex of the child, mother’s and father’s
employment status, mother’s and father’s education, mother’s and father’s age, household
size. We include a rural dummy to control for possible rural-urban differences. We also

control for regional fixed effects by including regional dummies.

3.4 Estimation issues

The log of per capita expenditure is potentially endogenous, and this may lead to biased
and inconsistent results. One possible channel of endogeneity is that the log of per capita
expenditure and spending on education can be jointly determined through labour supply
decisions in the sense that a decision to send children to school may be jointly determined
with a decision to send the children to work to supplement household income. Another
route for endogeneity would be that parents with a good taste for the education of their

children may work harder so they are able to pay for their schooling (Kingdon 2005).

We address this problem in both the participation and expenditure decision equations.
In the participation equation we use the Rivers and Vuong (1989) procedure for discrete
choice models, and in the expenditure equation we use the Smith and Blundell (1986)
procedure for limited dependent variable models. The two procedures are analogous and
they are done in two stages. In the first stage, a reduced form regression of an endogenous
variable is regressed using ordinary least squares (OLS) on exogenous variables including
instruments, and residuals are predicted. In the second stage, the predicted residuals are
included in the participation equation (Rivers and Vuong procedure) and the expenditure

equation (Smith and Blundell procedure) including the endogenous variable. A simple

1T"We use consumption expenditure other than income for two reasons. First, particularly in an agricul-
tural economy such as Malawi, income is often very lumpy. Farming households receive a large amount
of cash income in May and June after the harvest, and receive very little the rest of the year. In con-
trast, households are constantly expending their income and consuming. Consumption expenditure is a
smoother measure of welfare through time than is income. In other words, consumption can be viewed as
realized welfare, whereas income is more a measure of potential welfare (Murkhejee and Benson 2003).
Second, in Malawi much of household income is derived from self-employed business or subsistence-
oriented agricultural production. Assigning income values to the proceeds of these enterprises is often
problematic (Hentschel and Lanjouw 1996).

18This is measured as follows; for those children who work, the survey data has information on the
wages that they get, we use these wages (after annualising them to ensure comparability with the other
variables) to then compute a community level average wage.

19The two types of children face the same local child wages. Recall, that our comparative static exercise
was based on the assumption that the biological and non-biological child face the same school costs i.e
Plb:P17lb:P1'
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t-test of the coefficient on the residual tests the null hypothesis of exogeneity. We use
household assets namely hectares of land, and its square as instrumental variables for log
of per capita expenditure. Similar instruments are used by Glewwe and Jacoby (1994),
Glewwe and Ilias (1996), and Kingdon (2005).

An instrumental variable (IV) must be correlated with the endogenous variable (log
of per capita expenditure in our case), but uncorrelated with the error term for the
participation equation or the expenditure equation i.e. the IV must be redundant in the
participation equation or the expenditure equation once log of per capita expenditure is
included. Thus, the effect of the IV on school spending must work through log of per
capita expenditure only. As is shown later, land and its square are correlated with log
of per capita expenditure. Land is an illiquid asset, and therefore is unlikely to be sold
in the short term to cover schooling expenses (Kingdon 2005). One can argue that land
cannot work as IV for urban areas. It has to said that as of 1998, nearly eight out of
10 households in Malawi owned land where agricultural crops were grown, and 15.1% of

urban households owned land for agricultural crops (NSO 1998)

3.5 Data and descriptives

The data used in the study is obtained from the Second Malawi Integrated Household
Survey (IHS2)?°. The survey collects information on the education status of all children
such as the highest grade attained and current enrollment status. It records the relation-
ship of each child to the household head. This allows us to distinguish in each household,
biological children from non-biological ones. It further enables us to separate the non-
biological children into whether they are related or unrelated to their care givers. Since
we are focussing on intrahousehold schooling bias against non-biological children, we re-
strict our sample to blended households, that is households which have both biological
and non-biological children. For grade attainment, we restrict the children’s ages to be-
tween 10 and 19. This restriction is necessitated by the fact that this enables us to some
extent to separate out non-enrolment from late enrolment which is common in Malawi.
Non-enrolment could either be due to late entry into school or parents not deciding to
send a child to school at all. The lower age limit 10 therefore ensures that a child who
has not enrolled in school by the age of 10 will never do so. The upper age limit of 19 is
driven by the fact that this helps us to some extent to mitigate the problem of sample
selection where older children are absent from home?!. For current school enrolment, we
restrict children’s ages to between 6 and 19. We have a total of 10241 children of whom
8347 (representing 82%) are biological, and 1894 (representing 18%) are non-biological.

20More details about THS2 data are discussed in the previous chapter, in section ??.
21Similar sample restrictions are imposed in other studies e.g. Glick and Sahn (2000), Maitra (2003),
Kabubo-Mariara and Mwabu (2007).
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Of the non-biological children, 1534 (representing 81%) are relatives, and the remainder

360 (representing 19%) are non-relatives.

We now look at the descriptive statistics. In Table 1, we report grade attainment rates of
biological and non-biological children, and the results show that biological children have
consistently higher attainments at all schooling levels. The results also indicate that non-
biological children that are not related to the people who keep them fare badly in terms
of attainment as compared to those who are related. We also notice that attainment
declines with age, and the decline is more pronounced for non-biological children who are
not relatives. For instance, the results indicate that 7.8% of biological children attained
secondary education compared to 2.17% of non-biological children who are not relatives.
The widening gap in attainment between biological and non-biological children as they get
older may be a reflection of early withdrawals from school by the non-biological children
or grade repetition. The withdrawals may increase with age due to the fact that as the
children get older they can be a source of labor for agriculture and other income generating
activities to supplement household income. This need for child labour is stronger for
non-biological children especially those who are not relatives. There may be a direct cost
dimension to this as well, in the sense that at lower ages (coinciding with primary school)
education is free in Malawi, and at higher ages (coinciding with secondary school) parents
have to pay fees among other things which might discourage attainment of secondary
education. FEither way, this may suggest bias against non-biological children, and that
this bias gets worse when a child is not a relative. When we use current enrolment to
measure schooling (see Table 2), a similar picture emerges. For example, for the age
range 15-19, the results show that 78.% of biological children are still in school compared
to just 63.8% and 51.2% of non-biological children who are relatives and non-biological

children who are not relatives respectively.

Table 3, reports enrolment rates by income quintile. We observe that children in the
wealthiest households have higher enrolment rates regardless of whether they are biolog-
ical or not. For all quintiles, the results consistently show that biological children have
higher enrolment rates. For instance, for the lowest quintile and comparing biological
children with non-biological children, the results indicate that biological children have a
higher enrolment rate of 94% compared to 76.9% for non-biological children. Looking at
the highest quintile and comparing biological children with non-biological children, the
results show that biological children have a higher enrolment rate of 96.2% compared
to 93.1% for non-biological children. The results also show that non-biological children
who are not relatives have consistently lower enrolment rates across all quintiles. The
relationship between enrolment rates and the opportunity cost of schooling as measured
by local child wages is presented in Table 4. The results show that the enrolment rate for

all children declines as the opportunity cost of schooling increases. Comparing the lowest
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cost bracket (0-100) with the highest cost bracket (801+), we find that the enrolment rate
of non-biological children drops more sharply compared to that of biological children??.
Descriptive statistics of the explanatory variables used in the econometric analysis are

presented in the appendix Table Al.

4 Econometric results

The descriptive results show that the schooling of non-biological children however mea-
sured is worse than that of biological children. We pursue this matter further by checking
the predictions highlighted earlier. As earlier discussed, the log of per capita expenditure
is potentially endogenous, we therefore conducted exogeneity tests in the probit as well
as the censored ordered probit models using the Rivers and Vuong procedure outlined
before. We reject the null hypothesis of exogeneity of the log of per capita expenditure
in all probit models estimated. For all censored probit models estimated, we find that
the log of per capita expenditure is exogenous. The reduced form regressions of log of
per capita expenditure reported in the appendix Table A2, show that the instrumental
variables land and its square perform reasonably well as they are significantly correlated

with the log of per capita expenditure.

We now empirically look at the four predictions outlined earlier. We check these pre-
dictions by computing elasticities of probability for the censored ordered probit and the
probit models estimates using children who stay in blended households. The elasticities
of probability are computed at the sample means of the regressors. While controlling for
the parental and household characteristics of the children’s care givers, we estimate sepa-
rate regressions for all biological children, and all non-biological children, who are further
demarcated into non-biological children who are relatives and non-biological children who
are non-relatives. The relationship between raw coefficients ([33) and elasticities of prob-
ability in an ordered probit model deserves some mention. The elasticity of probability
of the first outcome (no education) with respect to any regressor has the opposite sign
to that of the regressor’s coefficient. The elasticity of probability of the highest outcome
(secondary education) with respect to any regressor has the same sign as the regressor’s
coefficient. For the intermediate outcomes there is no simple relationship between the
elasticities of probability with respect to any regressor and corresponding regressor coef-
ficients. Thus, for the lowest and highest education outcomes, the relationship between

the elasticity of probability with respect to any regressor’s coefficient is unambiguous?.

Table 5, presents computed elasticities of probability with respect to income as proxied

22Results for descriptive analysis of grade attainment versus income or opportunity cost of schooling
are similar, we have therefore not reported them to conserve space.
23 These relationships can be seen by partially differentiating equation 18 with respect to any variable.
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by the log of per capita expenditure for the censored ordered probit and probit models,
to examine whether the schooling of non-biological children increases more relative to that
of biological children following an increase in household income (first prediction). For the
non-biological children, we further separate them into whether they are related to the care
givers they stay with or not. This separation allows us to further investigate differences in
schooling responsiveness to income changes between children who are relatives and those
who are not. The raw coefficients for the censored ordered probit and probit models which
are used to compute these elasticities are presented in Tables A3 and A4 respectively in the
appendix. Using grade attainment as our measure of schooling, the results show that non-
biological children have higher income elasticities (in absolute value terms) compared to
non-biological children. We observe that the grade attainment of non-biological children
who are not relatives is more income elastic compared to non-biological children who are
relatives. For example, at the secondary school level, non-biological children who are
relatives have an income elasticity of 1.77 compared to 1.82 for non-biological children
who are not relatives. A closer look at the magnitude of the elasticities indicates that non-
biological children have greater than one elasticities and biological children have less than
one elasticities. This implies that the education of non-biological children is considered a
luxury good. Education becomes more luxurious if the non-biological children are non-
relatives. The computed elasticities for all children also show that the income elasticity
increases as we move up the education hierarchy i.e. from no education to secondary
education. This means that higher education levels are considered a luxury. Further to
that, the income elasticity as one moves up the education system are consistently largest
for the non-biological children who are non-relatives, thus suggesting that for children who
are non-relatives their further education is considered more of a luxury good relative to
non-biological children who are relatives and own children. We get a similar picture
when we use current enrolment to measure schooling. These results therefore confirm the
prediction that an improvement in household economic status has a larger increase in the
schooling of non-biological children relative to own children, and the increase is larger the
more distantly related the non-biological children are. This finding is invariant to choice
of schooling measure. This finding suggests that policies aimed at fighting poverty have

the potential to improve the schooling outcomes of non-biological children.

In Table 6, we report censored ordered probit and probit elasticities to examine whether
the schooling of non-biological children falls more relative to that of biological children
following an increase in costs (second prediction). Again for the non-biological children,
we further separate them into whether they are related to the care givers they stay with or
not. The raw coefficients for censored ordered probit and probit models which are used to
compute these elasticities are presented in Tables A3 and A4 respectively in the appendix.

When we use grade attainment as a measure of schooling the computed price elasticities
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(in absolute value terms) indicate consistently for all grade levels that the schooling
of non-biological children is more price elastic compared to that of biological children.
Further to that, the results show that unrelated biological children have higher price
elasticities relative to non-biological children who are relatives. For instance, when we
look at the secondary level, non-biological children who are relatives have a price elasticity
of -0.35 compared to -0.38 for non-biological children who are not relatives. We also note
that for all children the price elasticities increase as we move from the lowest educational
level (no education) to the highest (secondary education). This suggests that households
become more responsive to school cost changes as a child goes up the education ladder.
This responsiveness is more pronounced for non-biological children who are not relatives.
When we use current enrolment as our measure of schooling we get similar conclusions.
So our results confirm the prediction that an increase in the cost of schooling leads to a
bigger decrease in the schooling of non-biological children relative to own children, and
the increase is larger the more distantly related the non-biological children are. This
conclusion is robust to how schooling is measured. This finding has policy relevance in
the sense that interventions to end child labour would benefit non-biological children a
lot.

Results of predictions 3 and 4, are reported in Tables 7 and 8 for the censored ordered
probit and probit models respectively. Here we estimate elasticities of probability with
respect to price for the two models at different consumption expenditure quintiles to
ascertain the relationship between price elasticities as we move up the income ladder
i.e. moving from the poorest households to the wealthiest households. Like before, for
the non-biological children we further separate them into whether they are related to the
care givers they stay with or not. The corresponding raw coefficients for censored ordered
probit and probit models which are used to compute these elasticities are presented in
Tables A5-A8 and A9-A12 respectively in the appendix. Using grade attainment as our
measure of schooling, the results for all children show that the computed price elasticities
fall as we move from the poorest households (1°¢ quintile) to the wealthiest households (5%
quintile). For example, looking at senior primary education for biological children, the
results show that the 1! quintile has a price elasticity of -0.29 compared with -0.15 for the
5" quintile. This indicates an asymmetry in schooling responsiveness following changes
in costs between poor households and rich households in the sense that poor households
are more price elastic compared to rich households. The results also show that the price
elasticities of non-biological children move towards those of biological children as we
move up from the poorest households (1%¢ quintile) to the wealthiest households (5%
quintile), thus suggesting a convergence of price elasticities as household economic status
improves. We further note that this convergence is faster for the non-biological children

who are non-relatives. When school enrolment is used, we arrive at similar conclusions.
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Essentially, these findings confirm predictions 3 and 4. That is, the decrease in schooling
due to cost increases is negatively related to household economic status, and as household
economic status improves the fall in schooling as a result of cost increases converges,
and converges faster the more distantly related the non-biological children are. This
conclusion is independent of how the schooling of children is measured. This conclusion
has policy implications in that efforts to improve the economic status of households would

lead to an improvement in schooling of non-biological children.

5 Conclusions

The paper has looked at the intrahousehold schooling bias against non-biological children
in a family at both the theoretical and empirical levels. At the theoretical level, we have
looked at the possible sources of schooling bias against non-biological children and how
schooling responds to changes in household economic status and schooling costs. This
has been done by constructing a two period model in which parents work and invest in a
biological and non-biological child in the first period, and retire in the second. The parents
survive on remittances from both children in old age. The model predicts discrimination
against a non-biological child can stem from either non-preference based conditions which
favour the biological child, and/or can originate from a pure preference bias against a
non-biological child. Specifically, the model shows that parents will invest more in the
education of their own child if costs, especially opportunity cost of schooling are higher
for the non-biological child, or if returns to education of the own child are higher than
those for the non-biological child, or if the subjective belief that parents have about future
transfers during retirement is lower for the non-biological child relative to the biological
child. Further to that, the model predicts that the schooling gap between the biological
child and the non-biological child gets wider as the relationship distance between the non-
biological child and the parents gets wider. We have also shown that schooling against
non-biological children in a household can be a result of pure preference bias by parents
against them, in the sense that they get more satisfaction from the income of their own

child relative to the non-biological child.

The model also shows that there is an asymmetry in the impact of changes in costs and
income on schooling in the sense that the impact is larger for the non-biological child.
We have also shown that an increase in cost of schooling leads to a bigger reduction
in schooling for poor households, and that the difference in the impact of cost changes
between the biological and the non-biological child declines as income increases. An
empirical investigation of these predictions using the Second Malawi Integrated Household
Survey (IHS2) data has shown that when current enrolment and grade attainment are

used to measure schooling, the price (measured as the opportunity cost of schooling) and
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income elasticities of schooling are larger for non-biological children. It has been found
that non-biological children who are unrelated to their care givers have higher price and
income elasticities. The empirical analysis has also indicated that households in the
lowest income quintile (the poorest) have the largest price elasticities, and households
in the highest income quintile (the wealthiest) have the smallest price elasticities. It
has been demostrated that the price elasticities for biological and non-biological children
converge as we move from the lowest income quintile to the highest income quintile, and

that the convergence is faster for non-biological children who are non-relatives.

Our empirical analysis has not taken into account the possibility that sending children to
school and sending them to work (i.e. child labour ) are joint decisions, our results should
therefore be interpreted with this caution in mind. Further to that the integrated house-
hold survey data presents some limitations to the study which are worth mentioning. The
survey did not collect information on quality of children such as IQ scores, which might
affect grade attainment and school enrolment of biological and non-biological children.
Secondly, the survey data does not have information on the past schooling performance of
the children. Past schooling performance of the non-biological children before moving to
their current care givers may also affect their current schooling in the sense that current
care givers may have little incentive to send a non-biological child to school if s/he was
struggling academically before coming to them. Since we do not control for these factors
in our empirical analysis, our conclusions should be taken with due cognizance of these

limitations.
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Table 1: Gade attainment of children (age 10-19)

Non- bi ol ogi cal

Bi ol ogi cal
G ade All
No education 11.21 21.25
Juni or prinary 48. 3 45. 63
Seni or primary 32.7 29. 34
Secondary 7.8 3.78
Tot al 100 100

Tabl e 2: Current school enrolnent rates of children (age 6-19)

Rel at ed Unr el at ed
18. 2 24.3
46. 54 44.72
29. 87 28.81
5.38 2.17
100 100

Non- bi ol ogi cal

Bi ol ogi cal
Age Al l
6-8 0.947 0. 88
9-11 0. 948 0. 863
12-14 0. 857 0.738
15-19 0.783 0. 575

29

Rel at ed Unrel at ed
0.913 0. 847
0. 894 0. 832
0.762 0.713
0. 638 0.512



Tabl e 3: Current school enrolnent rates of children (age 6-19) by expenditure quintile

Bi ol ogi cal Non- bi ol ogi cal
Quintile All Rel at ed Unrel at ed
1% 0. 940 0.769 0.783 0.754
2 0.918 0.812 0.831 0.793
3¢ 0.937 0. 886 0.916 0. 856
4th 0.944 0.922 0.921 0.923
5t 0.962 0.931 0.934 0.927

Tabl e 4: Current school enrolment rates of children (age 6-19) and opportunity cost of schooling

Bi ol ogi cal Non- bi ol ogi cal
Cost All Rel at ed Unrel at ed
0-100 0. 882 0.84 0. 864 0.816
101- 400 0.891 0. 802 0. 837 0. 767
401- 800 0. 887 0. 687 0.712 0. 662
801+ 0. 844 0. 563 0.631 0. 494
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Table 5: Incone elasticities fromprobit and censored ordered probit nodels

Bi ol ogi cal Non- bi ol ogi cal
All Rel at ed Unr el at ed

Current enrol nent

0. 89 1.26 1.25 1.29
Grade attai nnment
No education -0.75 -1.34 -1.33 -1.37
Junior primry 0.79 1.42 1.41 1.43
Seni or primary 0. 86 1.64 1.62 1.67
Secondary 0.97 1.78 1.77 1.82

Table 6: Price elasticities fromprobit and censored ordered probit nodels

Bi ol ogi cal Non- bi ol ogi cal
All Rel at ed Unr el at ed

Current enrol ment

-0.24 -0.32 -0.31 -0.36
Grade attai nment
No educati on 0.12 0. 24 0.23 0. 27
Juni or primary -0.18 -0.26 -0.25 -0.30
Seni or primary -0.22 -0.34 -0.32 -0.36
Secondary -0.28 -0. 36 -0.35 -0.38
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Table 7: Price elasticities fromcensored ordered probit for different income quintiles

Bi ol ogi cal
Quintile No education Juni or primry Seni or primary Secondary
1 0.24 -0.27 -0.29 -0.32
2nd 0.20 -0.25 -0.26 -0.29
3'd 0.17 -0.21 -0.23 -0.25
4th 0.13 -0.18 -0.20 -0.21
5 0.09 -0.12 -0.15 -0.17

Non- bi ol ogi cal : All

1%t 0.29 -0.31 -0.34 -0.38
2n 0.24 -0.29 -0.30 -0.35
3d 0.20 -0.22 -0.27 -0.30
4th 0.15 -0.17 -0.19 -0.24
5th 0.10 -0.13 -0.17 -0.19

Non- bi ol ogi cal : Rel at ed

15t 0.37 -0.38 -0.45 -0.48
2nd 0.27 -0.33 -0.41 -0.43
3" 0.22 -0.29 -0.34 -0.36
4th 0.13 -0.20 -0.22 -0.23
5th 0.11 -0.13 -0.16 -0.18

Non- bi ol ogi cal : Unrel at ed

15t 0.39 -0.42 -0.46 -0.48
2nd 0.30 -0.35 -0.38 -0.39
3 0.19 -0.21 -0.24 -0.26
4t 0.11 -0.18 -0.20 -0.21
5th 0.09 -0.12 -0.15 -0.17
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Table 8: Price elasticities fromprobit for different

Quintile

1 -0.
2 -0.
3 -0.
4th -0
5th -0

Bi ol ogi cal

26

19

17

.13

.11

33

incone quintiles

Non- bi ol ogi cal

All

-0.33

-0.27

-0.21

-0.15

-0.12

Rel at ed

-0.34

-0.28

-0.20

-0.14

-0.13

Unr el at ed

-0.35

-0.27

-0.17

-0.12

-0.11



6 Appendix

Tabl e Al: Sanpl e nmeans (standard errors) of explanatory variabl es

Vari abl e (1) (2)

child s age 10. 828 (4.058) 12. 166 (4.409)
child s sex 0.521 (0.500) 0.473 (0. 499)
consunption expenditure 9. 568 (0.551) 9. 664 (0.597)
househol d si ze 6.794 (2.405) 6. 250 (3.013)
father works 0.233 (0.423) 0.192 (0.394)
not her wor ks 0. 050 (0.218) 0. 043 (0.202)
father’s education 2.015 (3.947) 1.843 (3.951)
not her’ s educati on 0.715 (2.439) 0. 888 (2.780)
father’'s age 45. 007 (10. 069) 47.306 (16.588)
not her’ s age 38. 392 (9.271) 48. 027 (19. 247)
community wage 97. 394 (136.178) 99. 297 (154. 182)
rural 0.908 (0.289) 0.901 (0.299)
north 0. 166 (0.372) 0.195 (0. 396)
centre 0. 427 (0. 495) 0. 386 (0.487)
south 0. 408 (0.491) 0.419 (0.494)

Notes: Column 1 corresponds to the current enrolment sample, and Column 2 corresponds to the grade attainment sample.
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Tabl e A2: Reduced formregressions of |og per capita consunption

Vari abl e (1) (2)
child s age 0. 007*** 0. 003*
(0.001) (0.001)
child s sex -0. 004 0. 005
(0.010) (0.011)
fat her works 0. 060*** 0. 063***
(0.013) (0.013)
nmot her wor ks 0. 027 -0.009
(0.026) (0.029)
father’s education 0. 026*** 0. 026***
(0.001) (0.002)
not her’ s educati on 0. 042*** 0.043***
(0.002) (0.003)
father’s age -0.014*** -0.016***
(0.004) (0. 005)
father's age? 0. 012*** 0. 000***
(0.001) (0.000)
not her’ s age -0.015*** -0.015***
(0.004) (0.006)
mot her’ s age? 0. 024** 0.031**
(0.003) (0.004)
| and 0. 015*** 0.011***
(0.002) (0.004)
| and2 -0.022*** -0.017***
(0.001) (0.007)
north 0.019 0.016
(0.014) (0.016)
centre 0. 304*** 0. 301***
(0.011) (0.012)
const ant 9. 955* ** 10. 012***
(0.053) (0.085)
F-test of joint significance of instruments:
F- st at 32.71 27.43
Prob> F-stat 0. 00 0. 00

F-test of overall significance

F- st at 22.54 37.39
Prob> F-stat 0. 00 0. 00
R- squar ed 0. 4532 0.4117

Notes: Column 1 corresponds to the current enrolment sample, and Column 2 corresponds to the grade attainment
sample. The instruments for per capita consumption expenditure are land, its square. The significance asterisks are
defined asfollows: * p<0.10, ** p<0.05, *** p<0.01. Numbersin parentheses are standard errors.
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Tabl e A3: Censored ordered probit results of grade attainnent by type of child

Bi ol ogi cal Non- bi ol ogi cal
G ade All Rel at ed Unrel at ed
child s age - 0. 246*** -0. 146*** -0.246*** -0. 147***
(0.005) (0.007) (0.005) (0.007)
child s sex 0. 080* ** 0.077 0. 081*** 0.078
(0.028) (0.052) (0.028) (0.052)
father works 0. 070** 0. 023 0.067* 0. 019
(0.035) (0.072) (0.035) (0.072)
Mot her wor ks 0.172*** 0. 066 0. 015 0. 055
(0.003) (0.137) (0.073) (0.137)
father’s education 0. 050* ** 0. 040* ** 0. 050* ** 0. 040* **
(0.004) (0.008) (0.004) (0.008)
not her’ s educati on 0. 026*** 0. 037*** 0. 027*** 0. 037***
(0.007) (0.011) (0.007) (0.011)
father’s age -0.003 -0.014 -0.002 -0.014
(0.012) (0.015) (0.012) (0.015)
father's age?® -0.001 0. 003 -0.001 0. 003
(0.003) (0.006) (0.004) (0.002)
nother’s age 0. 019 0. 021 0.018 0. 021
(0.015) (0.016) (0.015) (0.016)
not her’ s age2 -0.002 -0.002 -0.003 -0.001
(0.004) (0.006) (0.003) (0.006)
consunption expenditure 0.370*** 0. 142*** 0. 371*** 0. 142***
(0.029) (0.052) (0.029) (0.052)
communi ty wage -0.015*** -0.023*** -0.000*** -0.000
(0.001) (0.004) (0.000) (0. 000)
househol d si ze 0. 033*** 0. 015 0. 034*** 0. 015
(0.006) (0.010) (0.006) (0.010)
rural -0.181*** -0.253*** -0.175*** -0.264***
(0. 050) (0.088) (0.050) (0.088)
north 0. 359*** 0. 546*** 0. 351*** 0. 538***
(0.041) (0.072) (0.041) (0.072)
centre -0.162*%** 0. 103* -0.164*** 0. 099
(0.032) (0.061) (0.033) (0.062)
Log li keli hood -4321 -5353 -3722 -6167

Notes: Threshold parameters not reported. The significance asterisks are defined as follows. * p<0.10, ** p<0.05,
*** pn<0.01. Numbers in parentheses are standard errors.
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Table AM: Probit results of current enrolment by type of child

Bi ol ogi cal Non- bi ol ogi cal
G ade All Rel at ed Unrel at ed
child s age -0.214*** -0.267*** -0.218*** -0.220***
(0.023) (0.036) (0.039) (0.017)
child s sex 0. 129** 0. 430*** 0. 718*** 0. 920* **
(0.051) (0.092) (0.102) (0.101)
father works 0. 444** 0. 289 0. 102 0. 068
(0.203) (0.318) (0.348) (0.151)
not her wor ks 0. 652*** 0. 108 0. 091 0. 070
(0.141) (0.259) (0.300) (0.272)
father’s education 0. 138*** 0. 118 0.072 0. 058***
(0.006) (0.130) (0.143) (0.017)
not her’ s educati on 0. 246* 0. 106 0.012 0. 007
(0.136) (0.204) (0.223) (0.024)
father’s age 0. 087* 0. 047 0. 028 0. 021
(0. 050) (0.072) (0.083) (0.036)
father’s age® -0.011** 0. 001 0. 026 0.013
(0.001) (0.001) (0.001) (0.001)
nmot her’ s age 0. 105* 0. 031 0. 008 0. 001
(0. 056) (0.078) (0.087) (0.036)
not her’ s a962 -0.01* -0.001 -0.003 -0.021
(0.001) (0.001) (0.001) (0.000)
Consunption expenditure 0.353*** 0. 192*** 0. 664*** 0. 961***
(0.053) (0.007) (0.008) (0.008)
Communi ty wage -0.217*** -0.321*** 0. 334*** 0. 413***
(0.004) (0.001) (0.001) (0.001)
Househol d si ze 0. 019* 0. 032* -0.003 -0.002
(0.011) (0.017) (0.018) (0.018)
rural -0.055*** -0.039*** -0.056*** -0.052***
(0.009) (0.001) (0.002) (0.004)
north 0. 185* 0.341** 0.311* 0. 303**
(0.096) (0.149) (0.168) (0.147)
centre -2.236** 0. 980 0.271 0.121
(0.988) (1.488) (1.624) (0.119)
resi dcons 6. 663** 8. 562*** 9. 515*** 7.149***
(3.252) (1.911) (1.365) (1.06)
const ant -66. 159** 28. 339 7.804 2. 636**
(32. 356) (48.877) (53. 408) (1.042)
Log Iikeli hood -6339 -2167 - 4486 -5413

Notes: residcons istheresidua from the reduced form of per capita consumption expenditure. The sgnificance
asterisks are defined as follows: * p<0.10, ** p<0.05, *** p<0.01. Numbersin parentheses are sandard errors.
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Tabl e A5: Censored ordered probit results of grade attai nnent of biological children
by expenditure quintile

Quintile 1 2 3 4 5
child s age 0.227*** 0.234*** 0.226%** 0.280*** 0. 314***
(0.009) (0.010) (0.010) (0.013) (0.014)
child s sex -0.016 -0.089 -0.010 -0.101 -0.231%**
(0.057) (0.059) (0. 060) (0.068) (0.075)
father works -0.029 -0.026 0. 135* 0. 223*** 0.061
(0.077) (0.072) (0.075) (0. 086) (0.095)
not her wor ks 0. 087 0. 355%* -0.360** -0.322* -0. 007
(0.174) (0. 146) (0.176) (0.174) (0.182)
father’s education 0. 050* ** 0. 041*** 0. 036*** 0. 052* ** 0.068***
(0.010) (0.009) (0. 009) (0.009) (0.009)
not her’ s educati on 0. 032 0. 014 0.019 0. 028* 0. 034***
(0.023) (0.020) (0.016) (0.015) (0.013)
father’s age -0.047* 0.022 0. 009 -0.021 -0.010
(0.024) (0.026) (0.029) (0.030) (0.035)
father's age® 0. 000 -0.000 -0.000 0. 000 -0.000
(0. 000) (0.000) (0. 000) (0. 000) (0. 000)
nother’ s age 0. 081*** -0.017 -0.015 -0.001 0. 020
(0.028) (0.031) (0.034) (0.036) (0.042)
not her’ s age® -0.001*** 0. 000 0. 000 0. 000 0. 000
(0. 000) (0.000) (0. 000) (0. 000) (0. 000)
consunption expenditure 0. 450* ** 0. 651** 0.135 1.124%** 0. 286**
(0.142) (0.328) (0.369) (0. 355) (0.116)
comunity wage 0. 127*** -0.023*** -0.367*** -0.345%** 0. 413***
(0.001) (0.002) (0.001) (0. 004) (0.003)
househol d si ze 0. 023** 0.016 0. 043*** 0.073*** 0. 040**
(0.011) (0.016) (0.016) (0.017) (0.016)
rural -0.046 0. 055 -0.194 -0.192* -0.230**
(0.124) (0.127) (0.120) (0.111) (0.103)
north 0. 465*** 0. 538*** 0. 320*** 0. 214* 0. 251**
(0.078) (0.086) (0. 096) (0.113) (0.119)
centre -0.155** -0.229*** -0.223*** -0.153* -0.003
(0.072) (0.069) (0. 068) (0.079) (0.092)
Log Ii kel i hood -6567 -5448 -4321 - 3389 -5117

Notes: Threshold parameters not reported. The significance asterisks are defined as follows: * p<0.10, ** p<0.05,
*** n<0.01. Numbersin parentheses are standard errors.
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Tabl e A6: Censored ordered probit

children by expenditure quintile

Quintile

child s age

child sex

father works

not her wor ks
father’s education
not her’ s educati on
father’s age
father’s age®
not her’ s age
mot her’ s age?
consunption expenditure
conmuni ty wage
househol d si ze

rura

north

centre

Log Ii kel i hood

0. 158 **
(0.017)
0. 240*
(0.123)
-0. 426*
(0.225)
0. 154
(0. 408)
0. 034
(0.024)
-0.186%**
(0.071)
-0.055
(0.039)
0. 001
(0. 000)
0. 033
(0.038)
-0.000
(0. 000)
0. 010
(0.284)
0. 321%%*
(0.001)
0. 012
(0.019)
-0. 616+
(0.242)
0. 671***
(0. 161)
0. 063
(0.157)
-2321

0. 170***

(0.019)
0.072
(0.134)
0. 050
(0. 185)
0. 406
(0.371)
0. 016
(0.026)
0.105%*
(0.041)
-0.046
(0. 045)
0. 000
(0. 000)
0. 042
(0. 048)
-0. 000
(0. 000)
0. 437
(0.687)

-0.237%**

(0.004)
-0.023
(0.024)
0.172
(0. 252)
0. 592% **
(0.193)
-0.163
(0.161)
-5478

0. 126%**
(0. 015)
0. 066
(0.119)

0. 047
(0. 156)
0. 766
(0. 808)
0.027
(0.018)

0. 025
(0. 029)
-0.031
(0. 029)
0. 000
(0. 000)

-0.043

(0.031)

0. 001*
(0. 000)
0.302
(0.752)

-0.364%*
(0.001)
0.061%**
(0. 023)
-0. 269
(0. 225)
0.576%**
(0. 165)

-0.072
(0. 142)

-6311

results of grade attainment of all

0. 158***
(0.016)
0.165
(0.116)

0. 088
(0. 155)

-0.643%*
(0. 308)
0. 054%**
(0.016)

0. 074%**
(0. 025)
-0. 004
(0.034)
0. 000
(0. 000)
0. 040
(0.037)
-0.000
(0. 000)

-0.363
(0.584)
- 0. 433**
(0.001)

-0.006
(0. 025)
-0. 269
(0. 206)
0.398**
(0. 161)
0.184
(0.126)
-4299

non- bi ol ogi ca

0. 160%**
(0.016)
-0.081
(0.116)
0.019
(0.161)
0.103
(0.219)
0. 043***
(0.015)
0.032*
(0.018)
0.047
(0.039)
-0.001**
(0. 000)
-0. 003
(0.038)
0. 001
(0. 000)
-0. 047
(0.161)
0. 311%**
(0.001)
0.038
(0. 026)
-0.208
(0.164)
0. 634***
(0.177)
0. 249*
(0.131)
-2139

Notes: Threshold parameters not reported. The significance asterisks are defined as follows: * p<0.10, ** p<0.05,
*** n<0.01. Numbers in parentheses are standard errors.

39



Tabl e A7: Censored ordered probit

related) children by expenditure quintile

Quintile

child s age
child s sex

father works

not her wor ks
father’s education
not her’ s educati on
father’s age
father’s age®
not her’ s age
mot her's age?
consunption expenditure
comunity wage
househol d si ze

rura

north

centre

Log Ii kel i hood

0. 227***

(0.028)
-0.001***
(0. 000)
0. 451 **
(0.142)
-0.223%**
(0.003)
0. 023**
(0.011)
-0.081
(0.126)
0. 450% **
(0.079)
0. 164%*
(0.072)
-3329

(0.072)
0. 360* *
(0. 146)
0. 040* **
(0. 009)
0. 015
(0. 020)
0.022
(0.026)
-0. 000
(0. 000)
-0.019
(0.031)
0. 000
(0. 000)
0. 638*
(0.328)
- 0. 314%**
(0.002)
0. 016
(0.016)
0.069
(0.129)
0. 549* **
(0.087)
-0.219%**
(0.069)
4412

0.226***

0. 000
(0. 000)
0.137

(0. 369)
0. 421%**
(0.001)
0. 043***
(0.016)
-0. 190
(0. 120)
0.317%**
(0.097)

- 0. 224%**
(0. 068)

-8342

0. 281%**
(0.013)
-0.104
(0. 068)

0.211%*
(0.086)

-0.306*
(0.174)
0. 055%* *
(0. 009)
0.024
(0. 015)
-0.019
(0. 030)
0. 000
(0. 000)

-0.003
(0.036)

0. 000
(0. 000)

1.121%**
(0. 356)
-0.023
(0.043)
0.074%**
(0.017)
-0. 166
(0.112)
0.175
(0.115)
0. 161**
(0. 080)
-7613

results of grade attainment of non-biol ogical (but

0. 315%**
(0.014)
-0.238%**
(0.075)

0. 054
(0. 095)

-0.012
(0.182)
0. 069%**
(0. 009)
0.034%**
(0.013)
-0.008
(0. 035)

-0. 000
(0. 000)
0.021
(0.042)

0. 000
(0. 000)

0.291**
(0.116)
-0.043
(0. 067)
0.038**
(0.016)
-0.236%*
(0. 104)
0.252%*

Notes: Threshold parameters not reported. The significance asterisks are defined as follows: * p<0.10, ** p<0.05,
*** n<0.01. Numbers in parentheses are standard errors.
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Tabl e A8: Censored ordered probit results of grade attainnent of non-bi ol ogi cal
(unrel ated) children by expenditure quintile

Quintile 1 2 3 4 5
child s age 0. 160*** 0.170*** 0. 125*** 0. 162*** 0. 160* **
(0.017) (0.019) (0.015) (0.016) (0.016)
child s sex 0. 238* 0. 055 0.084 0.181 -0.082
(0.123) (0.135) (0.120) (0.116) (0.116)
father works -0.452** 0.051 0. 085 0. 125 0.016
(0.228) (0.186) (0.159) (0.158) (0.162)
not her wor ks 0. 150 0. 384 0.796 -0.678** 0. 099
(0. 409) (0.374) (0.810) (0.310) (0.220)
father’s education 0. 033 0. 015 0.028 0. 051*** 0. 042***
(0.024) (0.026) (0.018) (0.016) (0.015)
not her’ s educati on -0.188*** 0. 109*** 0. 022 0. 078*** 0. 033*
(0.072) (0.041) (0. 029) (0. 025) (0.018)
father’s age -0.051 -0.042 -0.034 -0.011 0. 046
(0.039) (0. 045) (0.029) (0.035) (0.040)
father's age® 0. 000 0. 000 0. 000 0. 000 -0.001**
(0.000) (0.000) (0. 000) (0. 000) (0.000)
not her’ s age 0.031 0. 035 -0.043 0. 051 -0.003
(0.038) (0.048) (0.031) (0.038) (0.038)
not her’' s age® -0.000 -0.000 0. 001* -0. 000 0. 001
(0.000) (0.000) (0. 000) (0. 000) (0. 000)
consunption expenditure -0.011 0. 486 0. 227 -0.313 -0. 046
(0.288) (0.693) (0. 759) (0.587) (0.162)
comunity wage -0.313*** -0.411%** -0.261%** -0.428*** -0.415%**
(0.001) (0.003) (0.001) (0.001) (0.001)
househol d si ze 0.013 -0.021 0. 060** -0.003 0. 038
(0.020) (0.024) (0. 024) (0. 025) (0.026)
rural -0.615** 0. 227 -0.285 -0.330 -0.210
(0. 250) (0.262) (0. 225) (0.213) (0.165)
north 0. 673*** 0. 604* ** 0.571*** 0. 406** 0. 611***
(0.161) (0.194) (0.166) (0.164) (0.180)
centre 0. 075 -0.159 -0.083 0. 207 0. 232*
(0.158) (0.162) (0.143) (0.131) (0.133)
Log Ii kel i hood -5388 -3419 - 4358 - 6931 -4266

Notes: Threshold parameters not reported. The significance asterisks are defined as follows: * p<0.10, ** p<0.05,
*** p<0.01. Numbers in parentheses are standard errors.
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Tabl e A9: Probit results of current enrol ment of biol ogica

quintile

Quintile

child s age
child s sex

father works

not her wor ks
father’s education
not her’ s educati on
father’s age
father’s age®

nmot her’ s age

mot her ' s age?
consunption expenditure
communi ty wage
househol d si ze

rural

north

centre

resi dcons

const ant

Log li keli hood

Notes: residcons istheresidua from thereduced form of per capita consumption expenditure. The significance
asterisks are defined as follows: * p<0.10, ** p<0.05, *** p<0.01. Numbersin parentheses are sandard errors.

-0.269%**
(0.067)
0. 106
(0.103)
0. 962
(0.568)
0. 842%*
(0.328)
0. 308
(0.247)
-0.581
(0.398)
0. 153
(0.137)
-0.002
(0.002)
0. 229
(0.157)
-0. 002
(0.001)
0. 385*
(0.223)
-0.321%**
(0.001)
0. 070% **
(0.022)
0. 160
(0.186)
0. 162
(0.211)
-4.397
(2.894)
14. 041%**
(2.503)
-139. 659
(94. 693)
-3221

0. 267***
(0.047)
0.167
(0.103)
0. 878**
(0. 404)
0. 485*

(0.001)
0. 265**
(0.113)
-0.002**
(0.001)
0. 109* **
(0. 005)
0. 219%**
(0.002)
0.011
(0. 026)
0. 398**
(0.188)
0. 029
(0.192)
-4, 867**
(1.983)
14. 820%*
(6.521)

-144.169**

(65. 244)
-4771

-0.213%**
(0. 044)
0.192*
(0.115)

-0.520

(0.373)

-1.389***

(0.287)

-0.100

(0. 156)
-0.127
(0. 246)
0. 155
(0.097)
-0.002*
(0.001)
0. 060
(0.103)
-0. 000
(0.001)
0.218
(0.679)
-0.365%**
(0.001)
0. 022
(0.028)
0.018
(0.227)
0. 146
(0.213)
-1.713
(1.788)
8. 687+ **
(1.866)

-46. 604
(58. 351)
-7834
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0. 146%**
(0.041)
0.132
(0.131)
0.547
(0.381)

-0. 155

(0.001)
-0. 167
(0.115)
0.002
(0.001)
-0. 089
(0.678)
0. 413***
(0.002)
-0.017
(0.027)
-0.131
(0. 245)
0. 502*
(0.282)
1. 059
(1.684)
13. 671%**
(2.596)
43.518
(56. 283)
- 6389

children by expenditure

-0.336**
(0.134)
0. 266
(0. 180)

-1.326
(1.174)

-0.844
(0. 635)

-0.439
(0. 498)
-0.829
(0. 796)
0. 266
(0.275)
-0.003
(0. 003)
0.384
(0. 309)
-0.003
(0.002)
0. 989* **
(0.352)
-0.451%**
(0.001)
0. 008
(0. 030)

-0. 037
(0.228)
0. 281
(0. 450)
-6.088
(5.807)

19. 261%**

(2.108)

-199. 378

(190. 196)

-7227



Tabl e A10: Probit

expenditure quintile

Quintile

child s age
child s sex

father works

not her wor ks
father’s education
not her’ s educati on
father’s age
father’s age®

nmot her’ s age
mot her ' s age?
consunption expenditure
comuni ty wage
househol d si ze

rural

north

centre

resi dcons

const ant

Log li keli hood

results of current enrol nent of all
1 2 3

-0.296* -0.235%** -0.256%**
(0.177) (0.081) (0. 066)
0. 303 0. 187 0. 455**
(0.251) (0.227) (0.222)
-0.701 0.006 1. 248*
(1.563) (0. 695) (0. 644)
-0. 609 0.985 0. 375
(0.878) (0.776) (0.243)
-0.197 0.204 0. 463
(0.662) (0.289) (0.368)
0. 427 0. 403 -0.182
(1.090) (0.462) (0.132)
0. 143 -0.232 0.002
(0. 355) (0.166) (0.002)
-0.002 0.002 -0.126
(0.004) (0.002) (0.144)
0. 230 0. 030 0.001
(0.387) (0.186) (0.001)
-0.001 -0.000 -0.777
(0.003) (0.001) (1. 406)
0.212 -0.222 0.002
(0.475) (1.203) (0.001)
-0.124%%* 0. 412%** 0. 335%**
(0.001) (0.002) (0.003)
0. 025 0.002 -0.222
(0.033) (0.041) (0. 425)
0. 049 0. 194 0.728**
(0.378) (0. 450) (0. 335)
0. 051 0.521 4.389
(0.544) (0.384) (2.699)
-2.780 2.213 -12.581
(7.725) (3.318) (8.913)
10. 380*** -17.633%** 24, 127%%*
(1.333) (2.983) (2.212
-103. 381 82. 100 136. 409
(252. 640) (111.196) (92. 730)
-9332 -8178 -1977

non- bi ol ogi cal

-0.304%**
(0.093)
0.253
(0. 229)

(0.193)
-0. 000
(0.001)

1. 100
(1.178)
-0.002
(0.003)
0. 179%**
(0. 060)
-0.536
(0. 421)
0.072
(0. 4086)
0.321

-0.220%**
(0.008)
13. 959
(122. 303)
-2256

chil dren by

-0.308*
(0.173)
1. 015 **
(0. 242)

1.632
(1.531)
0. 390
(0. 636)
0.583
(1.017)

-0.179
(0.341)
0. 002
(0.004)

-0. 167
(0.381)
0. 001
(0.003)

-0. 690**
(0.291)

-0.002
(0.002)
0. 472%%*
(0. 049)
0. 094
(0.320)
0. 679
(0.516)
4. 410
(7.390)

-13.612

(24.411)
0. 354 **

(0.002)

147. 080
(242.940)
-4038

Notes: residcons istheresidua from thereduced form of per capita consumption expenditure. The significance
asterisks are defined as follows: * p<0.10, ** p<0.05, *** p<0.01. Numbersin parentheses are sandard errors.
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Tabl e All: Probit results of current enrol nent of non-biological (but rel ated)
children by expenditure quintile

Quintile 1 2 3 4 5
child s age -0.174%** -0.167*** -0.186*** -0, 171x** -0.205***
(0.014) (0.015) (0.018) (0. 020) (0.027)
child s sex 0. 045 0. 105 0.179 0. 147 0. 180
(0.093) (0.097) (0.114) (0.129) (0.156)
father works -0.118 0.016 - 0. 251* 0. 325* -0.173
(0.124) (0.122) (0.139) (0.191) (0.207)
not her wor ks -0.465** -0.097 -1.215%** -0.253 -0.337
(0.230) (0.219) (0.253) (0. 366) (0.364)
father works 0. 059* ** 0. 025 0. 030* 0. 045** 0. 065***
(0. 020) (0.017) (0.018) (0.019) (0.022)
not her wor ks 0. 002 0. 075 0. 069* 0. 064 -0.030
(0.045) (0.046) (0.041) (0.044) (0.030)
father’s age -0.041 -0.070 0. 091* -0.001 -0.001
(0.044) (0.051) (0.051) (0. 057) (0.073)
father's age?® 0. 000 0. 001 -0.001** -0.000 -0.000
(0.000) (0.000) (0. 000) (0.001) (0.001)
not her’s age 0. 015 0. 043 -0.016 -0.111 0. 093
(0.051) (0.057) (0. 059) (0.075) (0.085)
mot her ' s age? -0.000 -0.001 0. 000 0. 001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001)
consunption expenditure 0.382* 0. 080 0. 286 -0.089 0. 995* **
(0.223) (0.547) (0.688) (0.678) (0.354)
comunity wage -0.345*%** 0. 421*** -0.231 -0.453%** -0.413%**
(0.002) (0.001) (0.001) (0. 002) (0.001)
househol d si ze 0. 071*** -0.012 -0.025 -0.017 0. 007
(0.022) (0.026) (0.028) (0.027) (0.030)
rural 0. 166 0. 345* -0.048 -0.131 -0.033
(0.187) (0.192) (0. 228) (0. 246) (0. 228)
north 0. 426*** 0. 276* -0.090 0.434 0. 648*
(0. 144) (0.161) (0. 195) (0. 273) (0.342)
centre -0.118 -0.379*%** -0.327** -0.058 -0.219
(0.111) (0.111) (0.128) (0. 145) (0.189)
resi dcons -0.322** -0.021*** -0.042*** 0.324*** -0.237***
(0.001) (0.001) (0. 004) (0.012) (0. 004)
const ant 0. 142 3.673 -0.289 6. 975 -7.707*
(2.205) (5.229) (6.783) (6.922) (3.986)
Log Ii kel i hood -8789 -5339 -2778 - 4456 -6729

Notes: residconsistheresidua from thereduced form of per capita consumption expenditure. The significance
asterisks are defined as follows: * p<0.10, ** p<0.05, *** p<0.01. Numbersin parentheses are sandard errors.
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Tabl e A12: Probit
by expenditure quintile

Quintile

child s age

child s s
father wo
not her wo
father’s
not her’s
father’s
father’s
not her’s
not her’s
consunpt
conmuni ty
househol d
rural
north
centre
resi dcons
constant

Log li kel

ex
rks

rks

educati on
educati on

age

age?

age

age’

on expenditure

wage

si ze

i hood

results of

0. 227*%*
(0.031)
0. 263
(0.210)
-0.084
(0. 365)
-0.327
(0.575)
0. 074*
(0.042)
0. 004
(0.352)
0. 002
(0.062)
-0.000
(0.001)
0.071
(0. 060)
-0.000
(0.001)
0. 214
(0.475)
-0.320%**
(0.001)
0. 025
(0.033)
0. 044
(0.378)
0. 249
(0.269)
0. 386
(0.283)
0. 237%**
(0. 000)
-0.093
(4.299)
-8189

current enrol nent

-0.292%**
(0. 039)
0. 159
(0.228)
-0.458
(0.297)
0.917
(0. 759)
0. 001
(0. 044)
0. 097
(0.070)
-0. 104
(0. 080)
0.001
(0.001)
0.115
(0. 086)
-0.001
(0.001)
0. 065
(1.226)
-0.453%**
(0.003)
0. 006
(0.042)
0.281
(0. 457)
0. 468
(0. 345)
-0.023
(0. 264)
0. 172%**
(0.002)
3.411
(11. 466)
-9747

0. 351%**
(0. 045)
0.533**
(0. 225)

0.579*
(0. 315)
0. 045
(0. 039)

-0.068
(0. 052)

-0.013
(0. 049)
0. 000
(0. 000)

0. 068
(0. 055)

-0.001
(0.001)
-0.676
(1. 422)
0. 002
(0.002)
-0.338%**
(0. 043)

-0.246
(0. 418)
0. 526*
(0.316)
0.562%*
(0. 270)

-0. 000
(0. 000)
0.248***
(0.001)
10. 420

(14. 001)

-2015

of non-bi ol ogi ca

0. 320%**
(0. 041)
0.286
(0.227)

0.134
(0.324)
0. 054*
(0. 030)
0. 066
(0.053)
0. 006
(0.062)
0. 000
(0.001)
0.071
(0.071)

-0.000
(0.001)

1.073
(1.176)

-0.002
(0.003)

-0, 182%**
(0. 060)

-0.511
(0. 425)
0. 066
(0. 356)

-0.305
(0.276)
0. 000
(0. 000)
0. 324%**
(0. 002)
-7.847

(11. 673)

-2321

(unrel ated) children

0. 400% **
(0. 050)
1. 071%**
(0. 225)
0. 804**
(0.316)
0. 035
(0. 026)
0.018
(0.032)
0. 008
(0.072)
-0. 000
(0.001)
0. 040
(0.073)
-0.000
(0.001)
0. 691**
(0.291)
-0.002
(0. 002)
0. 475%**
(0. 049)
0. 090
(0. 320)
0.422
(0. 341)
0. 260
(0. 262)
0. 000
(0. 000)
-0, 218***
(0.001)
11. 618***
(3.337)
-4775

Notes: residcons istheresidual from the reduced form of per capita consumption expenditure. The significance

asterisks are defined as follows: * p<0.10, ** p<0.05, *** p<0.01. Numbersin parentheses are sandard errors.
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southern africa labour and development research unit

The Southern Africa Labour and Development Research Unit (SALDRU) conducts research directed at
improving the well-being of South Africa’s poor. It was established in 1975. Over the next two decades the
unit's research played a central role in documenting the human costs of apartheid. Key projects from this
period included the Farm Labour Conference (1976), the Economics of Health Care Conference (1978), and
the Second Carnegie Enquiry into Poverty and Development in South Africa (1983-86). At the urging of the
African National Congress, from 1992-1994 SALDRU and the World Bank coordinated the Project for Statistics
on Living Standards and Development (PSLSD). This project provide baseline data for the implementation
of post-apartheid socio-economic policies through South Africa’s first non-racial national sample survey.

In the post-apartheid period, SALDRU has continued to gather data and conduct research directed at
informing and assessing anti-poverty policy. In line with its historical contribution, SALDRU’s researchers
continue to conduct research detailing changing patterns of well-being in South Africa and assessing the
impact of government policy on the poor. Current research work falls into the following research themes:
post-apartheid poverty; employment and migration dynamics; family support structures in an era of rapid
social change; public works and public infrastructure programmes, financial strategies of the poor; common
property resources and the poor. Key survey projects include the Langeberg Integrated Family Survey
(1999), the Khayelitsha/Mitchell’s Plain Survey (2000), the ongoing Cape Area Panel Study (2001-) and the
Financial Diaries Project.
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