The Effects of Food Aid and Household Composition
on Child Farm Labor Supply in Rural Ethiopia

Takashi Yamano
Department of Agricultural Economics, Michigan $8tainiversity

July 2000

Abstract

This paper determines the effects of household despbic composition and food aid on child
farm labor supply controlling for household fixeffieets. The results indicate that a child has a
higher probability of working on farm if he or sitsliving with younger children, suggesting that
older children are reducing resource constrairtte. fesults on food aid indicate that receiving
free distribution haselatively larger positive effects on the probability of givkorking on farm
than boys, while participating in food for work hakatively larger negative effects.

JEL classification codes: 012, J13, J22, F35
Key Words: Child Labor, Food Aid, Demographic Gasition, Ethiopia

Contact Author: Takashi Yamano
Visiting Assistant Prfessor
Department of Agricultural Economics
Agriculture Hall, East Lansing, Michigan 48824-1039
tel: (517) 353-1851
fax: (517) 432-1800
e-mail: yamanota@msu.edu

| gratefully acknowledges funding for this studgrfr the Food Security and Productivity Unit of the
Productive Sectors Growth and Environment Divis{office of Sustainable Development, Bureau
for Africa, USAID (AFR/SD/PSGE/FSP). My contributido the study was conducted under the
Food Security Il Cooperative Agreement between &lldbal Bureau, Office of Agriculture and
Food Security, and the Department of Agricultur@iomics at Michigan State University. Support
for the collection and initial analysis of dataarsknowledged from USAID/Ethiopia. | appreciate
detailed and helpful comments from Thomas JayneJah Strauss. | also acknowledge very
beneficial interactions with Alemu Asfaw, Nazmul &fdhury, Daniel Clay, Kei Kajisa, Melody
McNeil, Daniel Molla, Janet Owens, and Mike Welbb¢ake full responsibility for the findings and
implications of the study.






The Effects of Food Aid and Household Composition
on Child Farm Labor Supply in Rural Ethiopia

1. Introduction

Although there is an increasing number of empirstatlies on child labor (Akabayashi
and Psacharopoulos, 1999; Basu, 1999; Grootae®atmobs, 1999), many empirical studies
come from South Asia, where farm labor marketsaatere, and show that children are
economically active and responsive to wage rates¢Rzweig and Evenson, 1977; Cain, 1977;
Skoufias, 1993; Jacoby and Skoufias, 1997). In Eitt@opia, farm labor markets are not as
active as in South Asia and children work on faassinpaid family workers with very few hired
workers. Under such conditions, the household deapdic composition becomes an important
factor in child farm labor supply. Yet, the direstiof effects of an additional child in the same
household on other children’s labor supply is Heac An additional child may reduce other
children’s work share, but the additional expenditand child care requirements may increase
other children’s working time (Parish and WilliQ93; Garg and Morduch, 1998; Behrman,
1997).

Different types of food aid in rural Ethiopia prdei an opportunity to examine how
various policies influence child farm labor supgfpod aid was thought to discourage farm labor
supply on farm production by providing food dirgdib households and by providing
employment opportunities outside farm productiorePlty, von Braun, and Yohannes, 1992;
Maxwell, Belshaw, and Lirenso, 1994; Datt and Riawa] 1994). On the other hand, food aid
may increase the effective labor supply of recifgday increasing their health status. When food
aid is provided to the neediest households or geeliest individuals within the households, the
positive effects of food aid on labor supply mageed the disincentive effects. The sizes of both
the disincentive and positive effects of food aiayndiffer between girls and boys, or young and
old. Recent reviews of intrahousehold resourcecatlon studies call attention to how resources
are allocated within the household (Haddad, Hodtliamd Alderman, 1997; Strauss and Beegle,
1996).

One difficult issue in estimating the effects ofaadditional child and food aid reception
is the endogeneity of the household compositionfaad aid reception. Children in Sub-Saharan
Africa live under various living arrangements (Ldbgnd Desai, 1992). The household
composition can be endogenous in child farm labppk/ because households may control their
household composition through fertility (Schult®9Y), fostering (Ainsworth, 1996), adoption,
marriage (Parish and Willils, 1993), migration,abiner arrangements to fulfill their labor
demand. Food aid can be endogenous because téistafgeted to poor households. In this
paper, we try to reduce the endogeneity problemsiiynating household fixed effect models;
although, by estimating household fixed effects,car only estimate thdfferential effects of
food aid between genders and age groups in the kaosehold, not the level effects of food aid.

The purpose of this paper, therefore, is to dater the effect of household composition
and the differential effect of food aid on childrfalabor supply. First, we estimate the “reduced
form” farm child labor supply with ordered logithildren aged 7 to L4are stratified into four

1 We include all children aged between 7 and lduinsample, instead of restricting the
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groups: boys aged 7 to 10, girls aged 7 to 10, bgesl 11 to 14, and girls aged 11 to 14. Second,
we compare the effects of household compositioh atd without controlling for household

fixed effects. We compare them because the estihtatefficients of household composition
without controlling for household fixed effects rigoe biased if the household composition is
correlated with unobservable household charadtesisthird, we estimate treéfferential effects

of food aid on child farm labor supply between gasdand age groups in the same household.

The results from the reduced form child farm lasapply with household fixed effects
indicate that a child, especially a boy, has aéngitobability of working on farm if he or she is
living with younger childreff. The results also indicate that food aid has sicgnitly different
effects between boys and girls. Free distributiasrblatively larger positive effects on the
probability of girls working on farm than boys, Wparticipating in food for work haslatively
larger negative effects.

The paper is organized as follows: Section 2 diessrihe data we use and gives a brief
description of farm labor supply and food aid dlmitions in rural Ethiopia. Section 3 provides
theoretical models and empirical specification. Témults and interpretations are discussed in
Section 4, followed by Section 5 with conclusions.

2. Data

The data come from the 1996 Food Security Surv&gjFfielded on a subset of
Agricultural Sample Survey (ASS) sample household©996 by the Central Statistics
Authorities (CSA) and the Grain Marketing Resed?Pcbject in Ethiopia. In the ASS sample, 25
households were randomly selected in each EnuroerAtiea (EA); there were 612 EAs in the
sample. Out of the 25 sampled households in eagllEAouseholds were selected to be in the
Economic and Social Welfare Monitoring Survey (ES®Munded by the World Bank. The
ESWMS asked distances to various facilities sugbriasary schools, health centers, and water
sources. Out of the 12 households in each EA, 8dimlds were selected to be in the Food

sample to household heads’ biological children. #ldb percent of all children are step children
(almost all of them are heads’ biological childweith step mothers), and another 15 percent are
not children of the heads but younger brotherssters of heads, relatives, or non-relatives.
Because we include all of them in our analysisawaid usingsiblings to indicate children living
in the same household.

2 «Older” and “younger” are based on relationstipsveen a child and other children
living in the same household.



Security Survey (FSS), leaving 3,823 householdadttition, monthly rainfall data from 40
rainfall stations distributed throughout Ethiopiar& matched to the locations of the household
samples.

The FSS asked each household member’s farm |labicipation in own farm
production in three categories: working full tinmalf time, and no/little time. At age 7, already
more than 30 percent of boys and about 25 perdegitl® work more than half time on farm.
The probability of working rapidly increases duriearly ages. By age 14, more than 75 percent
of boys and about 60 percent of girls work morathalf time on farm.

Farm labor markets are not active in rural Ethiomalable 1, we present percentages of
sampled households who hired agricultural laboimgduthe major cropping season (Meher) in
1996. Only 10 percent of households hired agricaltiabor. (The percentage of households who
worked as hired agricultural labor should be highan 10 percent. Unfortunately we do not
have information on working as hired agricultuedddr.) The percentages of hired agricultural
labor use are relatively lower in the major food ception regions, namely Tigray and
Amhara, than other regions. Although this inforroatis very limited, it is a solid indication of
thin farm labor markets in rural Ethiopia

Food aid in Ethiopia has historically taken two ardprms (Webb, von Braun, and
Yohannes, 1992; Sharp, 1997): free distribution)(&id food for work (FFW). FD programs
distribute cereals (wheat, maize, and sorghum)candting oil directly to households. Although
local level distribution criteria vary from one veeid& to another (Sharp 1997), some level of
targeting to low income households is achievedn@at al., 2000). Most FFW activities are
categorized as “development” food aid programsesthey focus on developing assets such as
roads, terraces, and dams. In theory, FFW is s@gpimsattract workers from low income
households through self-selection (Besley and Kgriti93). But in practice, payments from
FFW were often set above local wage rates, attrgq@articipants from all income levels (Sharp,
1997). Nonetheless, Jayne et al.(2000) found ativegassociation between FFW patrticipation
and per capita pre-aid income; although, the aggoniwas smaller and weaker than the one
found in FD programs.

Receipt of food aid is measured for each househdige Food Security Survey. For the
last 12 months, the respondent is asked whetheasttone member of the household
participated in a food aid program. If yes, theetgih program (as reported by the household) is
recorded, separating FD from FFW, and by type afroodity received. If food aid was
received, the quantities received were recordeddoch month from June 1995 through May
1996. Unfortunately, we do not know which membea gjiiven household participated in FFW.
This is a serious data limitation for us becauségyaating in FFW may reduce participants’
working time on farm significantly but may increasenparticipants’ working time to substitute
in for participants.

% Wereda is a small regional unit, which is akircoainty in the United State. There are
about 450 weredas in rural Ethiopia and 348 weradasar sample.



In Figure 1% separately for males and females, we stratifiedsample into three groups:
children without any food aid, children with FD,dachildren with FFW?. The figures represent
bivariate relationships between the probabilityvofking on farm by age for three groups. As
one can see in the left panel of Figure 1, we dsae much difference in the probability of
working on farm between these three groups of Bysfor girls, the differences are more
obvious. Girls with FD have a higher probabilityvedrking on farm than girls without any food
aid. Girls with FFW have much different age prafi&@rls with FFW have a lower probability of
working on farm than girls without any food aidhiey are older than twelve. One possibility, out
of many others, is that girls aged above 12 padie in FFW by reducing their working time on
farm. However, because we do not have individuallenformation of FFW patrticipation, we
are unable to investigate it further.

3. The Effects of Food Aid
3.1. Theoretical Models

Household utility is a function of total househalthsumption (C), adults’ leisurk,),
and children’s leisurd {): U(C, I, | c: [1) , wherel] is household characteristics, including
household composition. The budget constraint is

C = F(LFa+LHa, LFc+LHc, A) - WaLHa = WcLHC + Wal_oa + WcLOC + Z (l)
LTa=La+L%+ 1, for adults
LTe=L+L%% + 1, for children

F( .) is the strictly concave farm production ftian; L™, and L. are adults’ and children’s labor
time spent in farm production, respectively; Ax®genous farm production characteristics; L

* Figure 1 is created using locally weighted smedthcatter plot (LOWESS) with
window length set at .6 or .7 of the neighboringatations. The smoothed values are obtained
by running a regression of y-variable on x-varialdeng weighted data so that the central point
gets the highest weight and points farther awagivedess weights. The estimated regression is
then used to predict the smoothed value for y-éeial he procedure is repeated to obtain the
remaining smoothed values, which means a sepamthigd regression is estimated for every
point in the data. We truncated the graph at theétpercent of age because the shape of the line
is sensitive to the small number of observations.

®> We do not include children with both FD and FRWFigure 1.



and L' are hired adult and child labor®Land L% are adults’ and children’s off- farm labor
time; wy and w are wage rates for adult and child labor; Z is-tadror income; and 1, and L
are adults’ and children’s total labor time.

In the following analysis we focus our attentionabrild farm labor supply under various
situations. We present main results in Table 2. &ffext of free distribution (FD) is considered
as an increase in non-labor income (the income@fiehile the effect of food for work (FFW) is
considered as an increase in adult labor’'s wagesiibstitution effect) because adults participate
in FFW in most cases. Because child labor marketeféen absent in rural Ethiopia, we also
consider a situation in which children do not hageess to labor markets (a non-separable case).

If the model is separable between production amdwmption decisions, thetal child
labor supply (L) is a function of wages and full income (M); £ L"¢ - |(Wa, We, M; [1).

However, the childarm labor supply depends on different factors conddlan whether a
household is a net child labor seller or buyea fousehold is a net child labor selleP£0),

then the child farm labor supply is determined here the marginal product of child labor is
equal to the child wage rate. Therefore the chifenflabor supply is'l = L7(wa We, A), which

is not a function of the full income or househotanposition. The impact of an increase in the
child wage rate is negative, but the impact ofatielt wage rate is positive under assumptions of
FlLea<0 and F1.2.c<0.? On the other hand, if a household is a net chitdt buyer, then the

child farm labor supply is determined at wherertraginal rate of substitution between
consumption and child leisure is equal to the chitdje rate; L = L ((ws, we, M; ). The

impact of an increase in the full income is negativ

The effects of household composition and of foativelnen a household is a net child
labor seller are different from the effects whemasehold is a net child labor buyer. Household
composition and free distribution (FD) haweeffects on child farm labor supply when a
household is a net child labor seller (even thaihgly have impacts on the total child labor
supply). When a household is net child labor buly€r has negative impacts on the child farm
labor supply, while household composition can haygacts in either direction. FFW (increases
in adult labor wage rates) increases the full inepgo it has negative income effects when a
household is a net child labor buyer, but has conme effects on child farm labor supply when a
household is net child labor seller. However, iases in adult wages do have substitution effects
on child labor demand; adult labor becomes morersipe so the demand for child labor on
farm increases. As a result, FFW has positive tffen child farm labor supply of net child labor
sellers but a mix of positive and negative effect<hild farm labor supply of net child labor
buyers.

When child labor markets do not exist (a non-sdparease), the child farm labor supply

® From profit maximization with respect to two latoputs, we have'E(La Lo)= Wa
and F¢(Ls Lo) = We. The total differentiation and some arrangemeivis gs: dLc/ dw =
1/ (F" LaLaF" LcLe = F' LaLcF" LcLa) (' F' LcLa) >0.



is a function of the adult wage rates, shadow wégeshild farm labor, and household
characteristics: To(wa, W , A). An increase in non-labor income increasesctitel shadow

wage and has negative effects on child farm labpply. An increase in the adult wage rate
increases the shadow wage of child farm labor Isatiacreases the demand for child farm
labor. Therefore the direction of FFW'’s effectaimbiguous. Based on these results (Table 2),
we will examine the differential effects of FD aRBW. We present our estimation strategies in
the next sub-section.

3.2. Empirical Specification

As mentioned previously, we do not observe farnoidime allocation in our survey
data. Rather we observe categorical informatiolhtifae, half time, and no/little time working
on farm production. We define the dependent vegiap) equal to 2 if the individual i works full
time, 1 if half time, and O if no/little time. Thmearized version of the reduced form farm labor
supply using a categorical dependent variable eanriiten as:

Yii = 0 if L > y*i,-

1 if z > Yy >z
2 if Vi > (2)
where y’fj = Lk X5 + Lpl hj + €j.
y;i is individual i’s farm labor supply in household/f; is the latent variable of;yx; is
individual characteristics; and is household characteristizs;and z are cut-points to be
estimated; andl[ | and[ ;[ are coefficients. We estimate the reduced forrddhrm labor
supply equations with ordered logits.

Next, we estimate the differential effects of faod using the conditional logits models,
developed by Chamberlain (1980)et us illustrate the conditional logits with tiradividuals in
the same household, and then demonstrate how tdslman be applied in our models. Let the
logits model be:

Prob(y =0 %, (1)) = 1/ (1 + exp(lx X + [1))) fori=1,2 (3)

Prob(y =1 |%, () =exp(lx X + ) / (L + exp(llx X + ;) fori=1,2

(4)
wherelJ; is the household characteristics. The only relegase is whenl; = y;; + y, = 1.
Therefore the conditional probability, conditioniag(J; = 1, is
Prob[(1,0)|(1,0) or (0,1)] = Prob(1,0) / [Prob(}Byob(0,1)]
= exp(llxxi+ L)/ [exp(0lx xg + [j) +exp(C Lx Xz + [j)]
= 1 7[1+ exp(tx(X - X)]

(5)
As one can see, the household characteristichias been conditioned out in the last equation.
Now, let us consider the problem with an exampla tfo-person household with one
boy and one girl. First, we redefine our dependantble as a dummy variable. We redefipe y
equal to one if the individual i works more tharf iane and zero otherwise:

’ The discussion in this sub-section follows Pi@g7).

-6-



yvij= 0 if 2 > Y
1 if Vi >z for i = boy or grl (6)

Vo = Uz + d)0g + Ox + Ox d) X + (Cp+ Dpd) 0 by + O +
where g is the per capita value of food aid received atttbusehold level; ds the gender
dummy variable which is one if individual i is algh; is the observable household
characteristics;!’s are the coefficients of the interaction termfiwgender dummies; the error
term g is decomposed into two componentsis a household specific component
(unobservable household characteristics) gnd an individual specific component; and other
variables are defined as in (2).

Because food aid is not distributed randomly, teegapita value of food aid receiveg, q
is more likely to be endogenous or to be correlatigd the unobservable household
characteristics, ;. As a result, estimated coefficients phtpy be biased. Moreover, some of the
other variables, such as household compositionhinlig correlated withJ;. By taking the
difference between the farm labor supply of a bay a girl in household j, we have

y*bj - y*gj = Dzdb[qj' + Dx[(ij - XgJ) + [y dbDij + [ dbD hj + (Lbj - Ug])

(7)
The unobserved household characteristics are elteuin and gs no longer correlated with the
error term, provided that; was the only source of the correlation. Howeves ane no longer
able to estimate/, and( 1. We can estimate this equation (7) with conditidogits: the right
hand side of equation (7), except the error tersthie 111 (X2 - X)) in equation (5).

If food aid, g, is correlated with the unobservable householdaciteristics,j, but not
with the error terms in conditional logits, thetimested! |, are consistent. However, if food aid,
g;, is correlated with the error terms of the comatisil logits, i.e., cov(gu; - Ug) 10, then the
estimated |, will be biased. A possible candidate for an imaottunobservable individual
characteristic is child health status. It is repdrthat child health status was used often as a
targeting measure in free distribution (Sharp 199@)avoid this potential omitted variable
problem, it is possible to use an instrumentalaldds by using restrictions that set some/gé
equal to zero to obtain instruments, following Bittl Rosenzweig (1990). But because such
restrictions require a very strong assumption, waat take this approach, leaving the possible
biases in equation (7) unexamined.

3.3. Variable Construction

The food aid variables are constructed as theggatacvalue received by each household.
Because food aid is paid in kind (wheat, maizeglsom, and cooking oil), regional level prices
were used to convert kilograms-received into vakezived in birr.

Unfortunately, we do not have much individual imf@tion, only age and the relationship
with household headsWe use this information to measure children’sustéa their household
and categorize each child into three groups. Tisédroup is children whose biological parents
are the head of the household and his wife. Thengkegroup is children who have a step-father

8 Entire categories are head, wife/husband, headf&s child, head’s child (but not
wife’s), wife’s child (but not head’s), head’s oifeis father or mother, head’s or wife’s sister or
brother, others, and no relation.



or a step-mother. A child in this group is callestep child. Almost all step children are children
of household heads. The last group includes childreo are either brothers or sisters of the
head, other relatives, or non-relatives. A childhis group is called eelative child even though
this group includes non-relative children. A houddiwith higher labor demand may have
incentives to adopt or foster children to fulft# iabor demand. If the household labor demand is
a major reason for keepimglative children, then we may findelative children working more

than other children. In the estimation, we use darmmy variables for the last two grouptp

child andrelative child.

We include six variables on child composition; fafithem arechild specific, which
means that each child within a household has dist@lues. The four variables are the number
of younger boys, younger girls, older boys, anaéplglrls aged 7 to 14. Younger and older are
defined based on a child in question. For exaniptea 7 year-old boy who has a 10 year-old
sister, the number of older sisters is one, andh®sister the number of younger boys is one.
Therefore they have different values in two vaealdven though they belong to the same
household.

The other two child composition variables are thmhers of boys and girls under age 6.
For children aged 7 to 14 who belong to the sanusédtoold, the number of boys and girls under
age 6 are the same. Thus, these two variabld®asehold specific variables. This distinction is
important when we estimate conditional logits, lseawe can estimate level effects of child
specific variables, while of household specificiables we can not. We also include four other
demographic composition variables: the numbersalérand female adults aged 15 to 49, and
male and female elderly age over 50. Again fordekih aged 7 to 14, these variables are
household specific.

The only information available on education ist household head$Since most of
household heads do not have education, we use mguariable which is one if a household
head has any education. We also include two duranghles for female headed households:
one for a female head who is currently unmarriedl@me for currently married female heads.
We have three variables that represent househaltthwéhe amount of land owned in hectares,
the value of large animals owned in birr, and thkig of chicken owned in birr. Large animals
and chickens are separated, because large aniradikedy to be herded by children. The
predominant religion in Ethiopia is Orthodox Chasity, but there are a substantial number of
Muslim and Protestant households as well. Thergfeeeuse two dummy variables: one for
Muslim households and one for Protestant househGitier religions such as local or traditional
religions are omitted with Orthodox Church. The lagusehold characteristic variable included
is a dummy variable for households engaging exablgin livestock production (herders)
because their production system is significantfiedent from farm production systems.

We have wereda average distances to the nearesirgrschool which comes from the
Social Welfare Monitoring Survey. Because the symovers the same weredas in the FSS

® Therefore we can not test whether husband’s afedsveducation have different effects
child labor supply, as in many intra-household &sidSee Strauss and Beegle (1996) for survey.



survey, we were able to match the wereda averagende to the nearest primary school to the
FSS sample households at wereda level. From thal3aanitoring Survey we have similar
information on distances to the nearest healtheceamtd water source, which we also include.

Regarding agro-climate variables, we use elevdtiometers) and long-run rainfall
during a growing season. Elevation readings weeerntaising the Global Positioning System, a
satellite-based system designed to take such igadRainfall is a critical factor related to cereal
production in Ethiopia because farming is rainfeat (rrigated). We use median Meher season
planting rainfall (in millimeters) from 1988 thrond 995'° These were derived by summing
April through August rainfalls for these years frolata collected by 40 rainfall stations of the
Ethiopian National Meteorological Services Agen&ach sample zone (an area whose size is in
between a wereda and a killil) was matched upéatbsest rainfall station, providing there was
at least one in the aréh.The other variables we have on community leviestructure are on
the type of roads. We use five dummy variablesi] tgpe 1 being the best conditioned road,
followed by type 2, 3 and so forth.

4. Results

First, we present results from the “reduced forimitccfarm labor supply models with
ordered logits. These will omit any food aid effediut include household composition.
Second, we compare coefficients of child compasitfrom logits and conditional logits. Finally,
we present results on the differential effectsoofdf aid between boys and girls, boys and female
adults, and girls and female adults.

4.1. Results on Reduced Forms

19 These years were chosen because earlier yearsdradmissing observations for
many stations.

1 As mentioned, the Afar area was the one thandichave a rainfall station close by
(and the nearest did not have 1995 data). We qoesdly dropped that area, which only
contains 86 households. All weredas within a aeaee assigned the same long-run median
rainfall.



The results presented in column 2 of Table 3 irtditdaat an additional older boy or girl
decreases the probability of boys in the youngercagegory (aged 7 to 10) working on farm; the
magnitude is larger for an older boy than girl.cBpture meaningful interpretations, we conduct
some simulations on having various numbers of didgs and girls in the same househ8ld.
According to these simulations, the probabilityools in the younger age category working full
time on farm decreases by 7.0 percent from 30.Gep¢ras the number of older boys in the same
household increases from zero to one and by 6ekepefrom 30.1 percent as the number of
older girls increases from zero to one.

For girls in the younger age category we have simésults: an additional older boy in
the same household decreases the probability dimgfull time on farm (column 2 of Table 4).
According to simulation results, the probabilitygifls in the younger age category working full
time decreases by 5.3 percent from 20.9 percethieasumber of older boys increases from zero
to one. On the other hand, an additional olderdpds not have significant effects. These results
suggest that older boys are more productive in fanmduction than girls in the younger age
category, but older girls may not be more prodectivthey have higher opportunity costs,
probably in home production.

The primary working place of girls is in home pratan. One can see the evidence of
this in coefficients of the number of boys agesklthan 6 in column 4 of Table 4. These
coefficients indicate that an additional boy agderrt significantly reduces the probability of
girls in the older age category working on farmeThasults are consistent with the idea that these
girls are taking care of boys age under 6. Interglst, an additional girl age under 6 does not
have significant effects on girls’ probability obwking on farm.

An interesting finding in Table 4 is that the esited coefficients of female adults aged
15 to 49 and elderly age over 50 positive on the probability of girls working on farm,
indicating that an additional female aduntreases the probability of girls working on farm. The
opposite is true: an additional girl in the oldgea&ategory increases the probability of female
adults working on farm (column 2 in Table 5). Oneerpretation is that an additional female
adult (already engaging in home production) redgies comparable labor productivity in
home production where labor inputs may have raprdriishing return. Thus, an additional
female adult in the household may push a girl fatsn production.

It is considered that there is a trade-off betwsshooling and working for children (e.qg.,
Rosenzweig and Evenson, 1977). To find this tradflgacevious empirical studies used some
proxies of schooling costs, such as availabilitgdiools (Rosenzweig, 1981), the distance to the
nearest school (Grootaert, 1999), or average eptoket expenditures on schooling

12 To carry out these simulations, we set the nurnbetder boys in the household at 0
after we estimate the model, then we predict tlbgoility of working for all younger boys and
take the average. Next, we set the number of ddgs at 1, and predict the probability and take
the average. We repeat this for the number of didgs equal to 2.
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(Cartwright, 1999). Using these proxies raises eam& on the endogenous school placement,
omitted variable problems, and endogeneity of ayeesehool expenditure. Despite its problems,
we use the wereda level average distance to threstgaimary school as a proxy of schooling
costs, because no better proxy for schooling éestgailable.

In fact, the results from female adults’ reducedrfdarm labor supply suggest a major
problem in interpreting estimated coefficients.dk® can see in Table 5, the estimated
coefficient of the distance to the nearest prinsatyool is positive and significant for the
probability of female adults, who are not in sclsp@orking on farm. The distance to the nearest
primary school may be picking up other regionatdes. From this result, we expect to find
similar results that children who live in areadtar away from primary schools have higher
probabilities of working on farm even without tliade-off between schooling and working on
farm. Thus, we need to be cautious when we intetbeeresults.

The estimated coefficients of the distance to #gerest primary school are positive and
significant (except for girls in the older age catgy) as expected. According to our simulation
results, the probability of boys in the younger agtegory working full time will decrease by 3.4
percent from 30.8 percent if the distance to theest primary school is shortened from th& 75
to 25" percentile by 5.1 km. The probability of boys e tolder age category working full time
on farm will decrease by 3.6 percent from 51.9 @et.cThe probabilities of girls in the younger
and older age categories will decrease by 3.0 pefoan 16.3 percent and by 0.6 percent from
27.0 percent, respectively. Because of possibleestienations, we should suspect that the real
effects of changing the distance to primary schoalshild farm labor supply are smaller than
these results.

These results suggest one important policy impboatproviding schools is not enough
to considerably reduce child farm labor supplyolm data, about 38 percent of boys and 20
percent of girls work full time on farm. Less théupercent or possibly smaller changes in
probabilities of working full time on farm, by reduag the distance to primary schools by 5 km,
seem too insignificant against the high percentagekildren working full time. These results
seem to suggest that the absence of schools thkenatajor determinant of child farm labor
supply, but the absence of farm labor is a majterdanant of child labor supply in rural
Ethiopia. One possible approach is to make schgatiare attractive by providing targeted
enrollment subsidies (Grootaert and Patrinos, 1998)vever, as Ravallion and Wodon (1999)
show, subsidies may not reduce child farm labaniBaantly either.

The education of household heads reduces the ghtilealof children working on farm;
the effects are larger for boys and girls in thdeolage category. For boys, the simulation results
indicate that the probability of boys in the youngge category working full time on farm
decreases by 3.7 percent from 28.1 percent if misehold heads have some education, and for
boys in the older age catagory, their probabilggre@ases by 13.7 percent from 46.8 percent. For
girls, the probability of girls in the younger aggtegory working full time on farm decreases by
3.1 percent from 18.9 percent, and for girls indlder age category the probability decreases by
6.2 percent from 26.2 percent. The negative effectousehold heads’ education are consistent
with findings from other empirical studies on chliédbor supply (Grootaert and Patrions, 1999).

One might think that boys work more in female hebldeuseholds because male adults
are not available. The results indicate the opppbibys work less on farm in female headed
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households than boys in male headed householdsiédaive coefficients of female headed
households suggest two possibilities. First, ferhaleds choose activities that do not require
male labor, such as non-farm activities. Secondafe heads value boys’ non-working time
more than male heads do. It is not clear which sas®re plausible in rural Ethiopia.

In various developing countries, children take acdrdomestic animals (Bonnet, 1993).
The results imply that this is also the case ialrEthiopia. The estimated coefficients of big
animals are significantly positive for boys, espdgifor boys in the older age category (Table 3)
and for girls in the younger age category (Table 4)

Girls in the older age category who aeatives (either sister, relative, or no relative) to
their household heads have a lower probability @fikimg on farm; the estimated coefficient is
significant at 10 percent with wereda fixed effetts significant effects were found on boys
who arerelatives.

Regional characteristics have significant effectdoys’ probability of working on farm
but not for girls. Boys work more in areas withteg average rainfall and in higher elevation
(Table 2). Higher rainfall may indicate higher agitural labor demand in the areas, while
higher elevation may indicate less active farm tabarkets. Combined, these results suggest
that boys work more where farm labor demand on faroduction is high and farm labor
markets are less active.

4.2. Resultson Reduced Formswith Household Fixed Effects

To estimate conditional logits, we exclude childvgmo live in households with only one
child or no variation in the dependent variable agohildren, leaving 1,561 children in 577
households. We estimate logits and conditionak$dgy using the same sample so that we can
compare the estimated coefficients. If estimatexffaments from logits are consistent, then
estimated coefficients from conditional logits aomsistent but less efficient. The Hausman test
can be used to test whether there is a statistis@hificant difference between the estimated
coefficients from logits and conditional logits g&&ne, 2000: pp841). Because we are unable to
estimate coefficients of variables that are commoaall households members in conditional
logits, the only variables that we can comparevar@ables that vary across individuals; in this
casechild specific variables (i.e., individual characteastand child composition) and variables
interacted with a gender dummy. We are especiaigrésted in changes in estimated
coefficients of child composition and food aid tkat suspect may be endogenous.

The results in Table 6 indicate that the estimatetficients on child composition with
logits in column 1 are statistically different fraime ones with conditional logits in column 2; the
Hausman test statistic is 18.0 (k=4) which is sidfitly large to reject the null hypothesis at 1
percent level. Especially, the estimated coeffisem number of younger and older boys
increase when we control for households fixed éfteEhe estimated coefficient on number of
younger boys nearly doubles from 1.079 in columa 1.975 in column 2 of Table 6, and the
estimated coefficient on number of older boys clearfgom -1.039 in column 1 to 0.487 in
column 2. The estimated coefficients on humberooinger and older girls do not change much,
the standard errors get larger, but this is whaexgect in conditional logits. One possible
explanation for the changes in boys’ coefficiestthat the gender and age composition is
endogenous in the child labor supply equationntlmaber of younger and older boys are
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correlated with unobserved household charactesistiat are associated with probability that
children work on farm.

4.3. Resultson Differential Effects

The results in column 3 of Table 6 (logits) indec#tat receiving food aid through FD
does not have significant effects on the probahilitboys working on farm but it has
significantly larger positive effects on the proli&pof girls. In contrast, participating in FFW
has positive effects on the probability of boys kitag on farm but it has significantly smaller
effects on the probability of girls. However, asalissed in Section 3.2, these estimated
coefficients might be biased because of unobsesvatlisehold characteristics. Thus, we present
the results from conditional logits in column 4.cBase per capita values received from FD and
FFW are common to all households members, we abklemo estimate their coefficients.

The estimated coefficients of interaction termdwgénder dummy (1 for girls) change
downward*® Because we are unable to estimate the level sftédtD and FFW, we can
interpret the results in two ways: receiving foadi feom FD either (i) decreases the probabilities
of boys and girls working on farm with smaller ntéga effects on girls, or (ii) increases the
probabilities of boys and girls working on farm lwlarger positive effects on girls. Although,
the second interpretation is consistent with tlsellte with logits in column 3 (and with Figure 1
to some extent), we are unable to choose the sentergretation because the estimated
coefficient of FD with logits might be biased irthar way.

The negative coefficient on per capita value remgifrom FFW interacted with the
gender dummy can be interpreted in two ways aladiqggpating in FFW either (i) increases the
probabilities of boys and girls working on farm wgmaller positive effects on girls, or (ii)
decreases the probabilities of boys and girls wagykin farm with larger negative effects on
girls. The logit results in column 3 are consisteith the first interpretation. Again we are
unable to choose one out of these two interpretatiget, because the estimated coefficient of
per capita value received from FFW is positive sigghificant at the 10 percent level in column
3, the first interpretation might be a better iptetation. This interpretation suggests that boys
are substituting in farm production when their rehads participate in FFW, or girls are
working off-farm, possibly working more in home prection or participating in FFW
themselves, when their households participate WFF

The differential effects of food aid between bogd éemale adults in Table 7 are similar
to those between boys and girls. The signs of astidhcoefficients of interaction terms with the
girl dummy in column 3 and 4 of Table 6 are the sa® the ones with the female adult dummy
in column 1 and 2 of Table 7; although, magnituaiessmaller with the female adult dummy.
Again, we have two interpretations on the coeffitseof interaction terms and are unable to
select one definitively. However, the results desti@ted a similar pattern between boys and
girls and between boys and female adults.

13 The Hausman statistics on these two interacéomg was negative, which is possible
when we compare coefficients between logits andlit@mnal logits.
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The differential effects between girls and femalalts in column 3 and 4 of Table 7 are
presented along with other results. Receiving faodrom FD has a relatively larger positive
effect on girls than female adults. From all ofstheesults of receiving food aid from FD, we
may conclude that receiving food aid from FD hdatieely larger positive effects on girls than
female adults, and relatively larger positive effean female adults than boys. The size of
estimated coefficient of interaction term comparays v.s. girls (0.024) is about the sum of
sizes of estimated coefficients of interaction teamparing boys v.s. female adults (0.009) and
girls v.s. female adults (0.017).

The FFW results presented in columns 3 and 4 ofeTaindicate that there are no
significant differential effects between girls d@ethale adults. Based on these results and on
ones presented above, we may conclude that patiicgpin FFW has relatively larger positive
effects on the probability of boys working on fattman girls and female adults, but has no
significant differential effects between girls dedhale adults.

These results suggest that different types of irctmansfer programs will have different
outcomes on boys’ and girls’ farm labor supply.hiagh it is difficult to investigate why FD
and FFW have differential effects between gendetdsage groups without knowing the level
effects of food aid, it is important to recognizeels differences.

5. Conclusions

In this paper, we have considered the effects nsébold demographic composition and
food aid on child farm labor supply. Because theaed for farm labor influences schooling in
rural Ethiopia, improved understandings on the meitgants of child farm labor supply will help
governments to carry out various policies to inseeschool attendance effectively. To examine
the determinants of child farm labor supply, weneated the reduced form child farm labor
supply with ordered logits. The results indicatat tlack of farm labor is a major determinant in
child farm labor supply. For instance, the presesfan additional male adult decreases the
3probabilities of children in the older age catgg@aged 11 to 14) working on farm. For girls,
the presence of female adult is one of the majtardenants. An additional female adult
increases the probability of girls in the older age categagrking on farm. This result may
suggest that girls in the older age category hawel comparative productivity in home
production when more female adults are availabté@households.

Household demographic compositions could be cdaelaith unobserved household
characteristics in child farm labor supply modé&lse Hausman test indeed found a significant
difference between the estimated coefficients dbdaomposition with (conditional logits) and
without (logits) controlling for household fixedfetts. The results with conditional logits
indicate that a child, especially a boy, has aéngitobability of working on farm if he or she is
living with younger children, suggesting that oldérldren living with younger children reduce
resource constraints by working on farm.

Different types of food aid programs have differefiects, and even a food aid program
has different effects between boys and girls. Bsealts indicate that two types of food aid
programs (free distribution and food for work) happosite differential effects on child labor
supply for boys and girls. More specifically, redrg free distribution hasslatively larger
positive effects on the probability of girls workilon farm than boys, while participating in food
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for work hasrelatively larger negative effects. A direct income trangi@gram, such as free
distribution, and an employment program, such ad for work, have different effects on boys’
and girls’ farm labor supply. These differences mesult from households’ reallocation of their
adult and child labor when they participate in fdodwork programs.
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Table 1. Sampled Households, Food Aid, and Hired Agricultural L abor

Number of Households
Sampled who hired Households | Households
' Households aQHCU'tllJral Received Freq Received Food
Region labor Distribution For Work
(FD) (FFW)
Number — Percent of Households —

Tigray 229 8 40 34
Amhara 1043 9 25 11
Oromiya 1343 12 5 7
South 973 8 8 7
Addis Ababa / Dire 125 24 6 32
Dawa
Others 368 7 15 8
Total 4081 10 14 10

Note: 1) During Meher season in 1996.
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Table 2. The Effects of Food Aid on Child Farm Labor Supply

Separable Non-Separable
(No child labor market)
Net Seller Net Buyer All
FD (_Z>0) No Effects Negative Negative
FFW (_w>0) Positive Ambiguous Ambiguous
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Table3. Reduced Form Farm Labor Supply for Boys Aged 7 to 14 (Ordered L ogit)

RNve anad 7 tn 1

Rnve anad 11 tn *

Wereda FlI Wereda FlI
(1N (2) (3N (4
Individual Characteristics
Age 0.306 0.581 0.127 0.124
(5.12)** (6.91)** (1.81) (1.25)
Child w/step mom/dad 0.025 0.191 0.279 0.173
(0,1)
(0.13) (0.70) (1.33) (0.61)
Child, relative (0,1) -0.043 -0.380 0.336 0.277
(0.18) (1.05) (1.41) (0.84)
Child Composition
Boys 0-6 (#) 0.156 0.110 -0.017 -0.035
(2.06)* (2.02) (0.20) (0.27)
Girls 0-6 (#) 0.002 0.090 -0.101 -0.078
(0.03) (0.84) (1.13) (0.65)
Younger boys (7-14) 0.133 0.060 0.054 0.197
(0.84) (0.29) (0.58) (1.55)
Younger girls (7-14) 0.086 -0.025 0.087 0.210
(0.50) (0.112) (0.92) (1.59)
Older boys (7-14) -0.362 -0.515 -0.313 -0.267
(4.00)** (4.09)** (2.53) (2.00)
Older girls (7-14) -0.384 -0.474 -0.156 -0.136
(3.93)** (3.46)** (0.70) (0.46)
Other Demographic
Composition
Male adults 15-49 (#) -0.028 -0.089 -0.286 -0.303
(0.36) (0.85) (3.83)* (2.92)**
Female adults 15-49 (#) 0.074 0.025 -0.034 0.138
(0.86) (0.21) (0.36) (1.04)
Male Elderly 50- (#) -0.041 -0.080 -0.030 -0.351
(0.28) (0.40) (0.19) (1.60)
Female Elderly 50- (#) 0.238 0.538 0.046 0.255
(1.29) (2.06)* (0.25) (0.96)
Household Characteristics
Household head’s -0.242 -0.276 -0.420 -0.783
education (0,1)
(1.80) (1.44) (2.68)** (3.54)**
Female headed household -0.025 -0.381 -0.820 -1.105
(0,1)
(0.09) (0.99) (2.82)** (2.69)**
Female headed, but 0.067 -0.216 -0.408 -0.769

married (0,1)
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(0.20) (0.47) (1.37) (1.76)
Land owned (ha) 0.008 0.028 -0.051 -0.061
(0.59) (1.72) (2.03)* (1.99)*
Value of big animals 0.032 0.023 0.016 0.106
(‘O00Dbirr)
(1.38) (0.63) (0.57) (2.47)*
Muslim (0,1) -0.361 -0.267 0.088 0.155
(2.93) (0.75) (0.43) (0.40)
Protest (0,1) -0.043 0.681 0.196 0.519
(0.22) (2.10)* (0.89) (1.36)
Regional Characteristics
Distance to Primary School 0.046 0.041
(km)
(2.47)* (1.96)*
Average Rainfall (mm) 0.001 0.002
(2.20)* (3.04)**
Elevation -0.001 0.000
(4.17)** (2.07)*
Domain Wereda Domain Wereda
Dummies Dummies Dummies Dummies
Observed % (Full, Half, No 30, 27, 43 27, 28, 45 50, 35, 15 43, 38, 18
Time)
Wald tests: Child’s relation 0.07 [0.97] 2.16 [0.34] 2.89 [0.24] 0.84 [0.66]
with head
Siblings (7-14) 27.4[0.00]**  Z4[0.00]** 3.33[0.50] 4.97 [0.29]
Demographic  6.12 [0.41] 5.82[0.44] 16.7 [0.01]* 10.4 [0.11]
composition
Road dummies  16.3 [0.01]** 110205]*
Regional 84.2 [0.00]* 273 [0.00]** 61.0 [0.00]** 188 [0.42]
dummies
Log Likelihood -1207 -845.5 -945.9 -657.9
Observations 1251 1028 1046 793
(0.81) (0.26) (0.50) (0.13)

Note: Dependent Variable: Working time on farm {Ftdalf, No time}. Absolute values of z-
statistics are in parentheses. P-values are gkéts * indicates significant at 5% level; **

indicates significant at 1% level. Other variableguded are the value of chicken, a dummy for
livestock households, rainfall shocks in 1994 a@@5] and road dummies.
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Table4. Reduced Form Farm Labor Supply of Girlsaged 7to 14 (Ordered L ogit)

Girls aged 7 to 10

Girls aged 11 to 14

Wereda FE Wereda FE
1) (2) 3) (4)
Individual Characteristics
Age 0.415 0.680 0.029 0.156
(5.95)** (6.58)** (0.39) (1.36)
Child w/step mom/dad 0.027 -0.028 -0.053 -0.155
(0,1)
(0.12) (0.10) (0.25) (0.44)
Child, relative (0,1) 0.032 0.008 -0.140 -0.783
(0.12) (0.02) (0.59) (2.93)
Child Composition
Boys 0-6 (#) -0.043 -0.083 -0.218 -0.323
(0.52) (0.68) (2.37)* (2.15)*
Girls 0-6 (#) 0.056 0.019 -0.133 -0.109
(0.63) (0.16) (1.26) (0.68)
Younger boys (7-14) -0.076 -0.111 0.101 0.166
(0.40) (0.43) (0.96) (0.95)
Younger girls (7-14) -0.213 -0.035 0.105 -0.148
(1.10) (0.13) (0.95) (0.86)
Older boys (7-14) -0.324 -0.505 -0.569 -0.946
(3.25)** (3.52)** (2.66)** (2.68)**
Older girls (7-14) -0.342 -0.187 -0.404 -0.794
(3.01)* (1.19) (1.58) (2.99)*
Other Demographic
Composition
Male adults (#) -0.056 -0.106 -0.111 -0.348
(0.72) (0.92) (1.42) (2.87)**
Female adults (#) 0.096 0.235 0.070 0.322
(0.99) (1.74) (0.78) (2.12)*
Elders, male>=50 (#) 0.109 -0.192 -0.404 -0.244
(0.68) (0.86) (2.34)* (0.89)
Elders, female>=50 (#) 0.050 0.132 0.137 0.462
(0.27) (0.44) (0.73) (1.53)
Household Characteristics
Household head’s 0.005 -0.308 -0.519 -0.519
education (0,1)
(0.04) (1.33) (3.05)** (1.92)
Female headed household -0.081 0.044 -0.325 0.134



0.1)

(0.27) (0.11) (2.13) (0.30)
Female headed, but 0.499 0.681 -0.456 -0.711
married (0,1)
(1.49) (1.45) (2.17) (0.98)
Land owned (ha) -0.015 -0.006 -0.011 -0.019
(1.20) (0.38) (0.84) (2.27)
Value of big animals 0.056 0.111 -0.015 0.034
(‘O00Dbirr)
(1.82) (2.27)* (0.48) (0.63)
Muslim (0,1) -0.159 0.081 -0.197 0.083
(0.75) (0.18) (0.84) (0.16)
Protest (0,1) -0.053 -0.179 0.224 0.606
(0.23) (0.45) (0.85) (1.36)
Regional Characteristics
Distance to Primary School  0.064 0.009
(km)
(3.26)** (0.47)
Average Rainfall (mm) 0.000 0.000
(0.22) (0.00)
Elevation -0.001 -0.001
(3.04)** (2.71)**
Domain Wereda Domain Wereda
Dummies Dummies Dummies Dummies
Observed % (Full, Half, No 16, 27, 58 18, 29, 53 27,38, 35 24, 39, 36
Time)
Wald tests: Child’s relation 0.02 [0.99] 0.01 [0.99] 0.35[0.84] 3.82[0.15]
with head
Siblings (7-14) 17.7 [0.00]**  1B[0.01]* 9.87 [0.04]* 12.2 [0.02]
Demographic  3.37 [0.76] 4.33[0.63] 10.8 [0.09] 17.4[0.01]**
composition
Road dummies  20.2 [0.00]** 6[848]
Regional 70.6 [0.00]**  222[0.01]* 84.3[0.00]** 155 [0.15]
dummies
Log Likelihood -930.9 -630.3 -810.3 -441.1
Observations 1107 833 857 541

Note: Dependent Variable: Working time on farm {-tialf, No time}. Absolute values of z-
statistics are in parentheses. P-values are okéts * indicates significant at 5% level; **

indicates significant at 1% level. Other variableguded are the value of chicken, a dummy for
livestock households, rainfall shocks in 1994 a@851 and road dummies.
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Table5. Reduced Form Farm Labor Supply for Female Adults (Ordered L ogit)

Female Adults over 15 years-old

Wereda FE
1) (2)
Individual Characteristics
Age 15-25, splined 0.045 0.052
(4.30)** (4.49)*
Age 26 - -0.028 -0.034
(8.80)** (9.62)**
Child Composition
Boys 0-6 (#) -0.023 0.006
(0.60) (0.13)
Girls 0-6 (#) -0.003 0.010
(0.06) (0.22)
Boys 7-10 (#) -0.005 0.037
(0.10) (0.70)
Girls 7-10 (#) 0.081 0.064
(1.64) (1.14)
Boys 11-14 (#) 0.036 0.070
(0.70) (2.20)
Girls 11-14 (#) 0.067 0.139
(1.22) (2.23)*
Other Demographic
Composition
Male adults (#) -0.123 -0.153
(3.72)** (4.04)**
Female adults (#) -0.038 -0.026
(2.01) (0.60)
Elders, male>=50 (#) -0.006 -0.023
(0.08) (0.28)
Elders, female>=50 (#) -0.152 -0.316
(2.09)* (3.74)**
Household Characteristics
Household head’s -0.124 -0.139
education (0,1)
(1.84) (1.80)
Female headed household 0.456 0.644
(0,1)
(4.55)** (5.57)*
Female headed, but 0.870 0.900
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married (0,1)

(6.70)** (6.00)**
Land owned (ha) -0.018 -0.014
(2.55)* (1.87)
Value of big animals 0.031 0.045
(‘O00Dirr)
(2.00) (1.24)
Muslim (0,1) -0.160 -0.140
(2.79) (2.02)
Protest (0,1) 0.037 0.045
(0.38) (0.36)
Regional Characteristics
Distance to Primary School 0.025
(km)
(2.97)**
Average Rainfall (mm) 0.000
(1.04)
Elevation 0.000
(2.45)*
Observed % (Full, Half, No 34, 39, 27 0.34, 0.39, 0.28
Time)
Wald tests: Demographic 5.14 [0.27] 8.64 [0.07]

(7-14)
Demographic

21.8 [0.00]**

35.2 [0.00]**

composition

Road dummies 50.5 [0.00]**

Regional 520 [0.00]** 1616 [0.00]**
dummies
Log Likelihood -4985 -4266
Observations 5281 5253

Note: Dependent Variable: Working time on farm {-tialf, No time}. Absolute values of z-
statistics are in parentheses. P-values are okéts * indicates significant at 5% level; **
indicates significant at 1% level. Other variableguded are the value of chicken, a dummy for
livestock households, rainfall shocks in 1994 a@851 and road dummies.
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Table6. Child Farm Labor Supply with Household Fixed Effects (Boysvs. Girls)

Reduced Form

Conditional Farm Labor

Supply
Logits”® Conditional Logits Conditional
Logits Logits
1) (2) 3 (4)
Food Aid
Per capita Value from FD 4.0*10e-4
(0.02)
Per capita Value from FFW 0.042
a.77)
Food Aid * d (1 for girls)
Per capita Value from FD * d 0.039 0.024
(2.17)* (1.46)
Per capita Value from FFW * -0.048 -0.063
d
(2.22)* (2.38)*
Individual Characteristics
Dummy: d (1 for girls) -4.542 -3.348 -4.575 -3.510
(1.61) (1.14) (1.61) (1.18)
Age (7-10) 0.929 0.612 0.927 0.622
(5.30)** (3.15)** (5.24)** (3.11)*
Age (10-14) 0.339 0.243 0.356 0.242
(2.14)* (1.26) (2.22)* (1.23)
Age (7-10) *d 0.421 0.257 0.417 0.257
(1.44) (0.90) (1.42) (0.89)
Age (10-14) *d -0.349 -0.138 -0.354 -0.097
(2.73) (0.64) (1.74) (0.45)
Step child 0.190 -0.387 0.232 -0.446
(0.49) (0.53) (0.59) (0.60)
Child, relative -0.390 -0.836 -0.352 -0.861
(0.95) (1.51) (0.85) (1.53)
Child Composition
Number of younger boys (7- 0.927 1.975 0.949 1.843
14)
(3.10)** (2.14)* (3.17)** (1.97)*
Number of younger girls (7- 1.307 1.424 1.407 1.328
14)
(4.22)** (1.63) (4.46)** (1.46)
Number of older boys (7-14) -1.268 0.487 -1.283 18.3



(4.63)** (0.60) (4.65)** (0.38)
Number of older girls (7-14) -0.283 -0.390 -0.230 0.416
(2.01) (0.48) (0.82) (0.49)
Child Composition * d (1 for
airls)
Number of younger boys (7- -0.664 -1.032 -0.643 -0.916
14)*d
(1.76) (2.20)* (1.69) (1.94)
Number of younger girls (7- -0.471 -0.387 -0.581 -0.518
14)*d
(1.26) (0.96) (1.52) (1.25)
Number of older boys (7-14) 0.028 0.153 0.038 0.188
*d
(0.07) (0.40) (0.10) (0.48)
Number of older girls (7-14) -0.188 0.470 -0.250 0.373
*d
(0.48) (1.04) (0.63) (0.81)
Demographic Composition *
d (1 for girls)
Boys 0-6 (#) * d -0.077 -0.078 -0.089 -0.047
(0.32) (0.33) (0.37) (0.19)
Girls 0-6 (#) *d -0.193 -0.355 -0.151 -0.339
(0.76) (1.40) (0.59) (1.33)
Male adults (#) *d -0.235 -0.332 -0.242 -0.304
(2.12) (1.53) (1.14) (1.412)
Female adults (#) * d 0.520 0.308 0.567 0.372
(2.92) (1.08) (2.08)* (2.29)
Elders, male>=50 (#) * d -0.978 -0.753 -1.110 -0.85
(2.20)* (2.73) (2.47)* (1.92)
Elders, female>=50 (#) * d -0.081 -0.016 0.009 a.06
(0.15) (0.03) (0.02) (0.13)
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Table 6. Continued.

1) 2) 3) (4)
Household Char. * d (1 for girls)
Household head’s education 0.019 0.005 0.019 -0.146
(0,1)
(0.04) (0.01) (0.04) (0.33)
Female headed household (0,1) -0.260 -0.648 -0.260 -0.916
(0.35) (0.92) (0.35) (1.28)
Female headed, but married (0,1) 0.451 -0.185 0.451 -0.397
(0.50) (0.22) (0.50) (0.46)
Land owned (ha) 0.012 0.064 0.012 0.046
(0.112) (0.66) (0.112) (0.47)
Value of big animals (‘O00birr) 0.024 -0.009 0.024 0.008
(0.33) (0.12) (0.33) (0.12)
Muslim (0,1) * d -1.265 -1.088 -1.265 -0.949
(2.99)** (2.48)* (2.99)** (2.15)*
Protest (0,1) * d -1.589 -1.214 -1.589 -1.148
(2.65)** (2.23)* (2.65)** (2.07)*
Wald test: Food Aid *d 7.76 [0.02]*
Child Composition 42.6 13.6 44.7 12.9 [0.01]*
[0.00]** [0.01]** [0.00]**
Child Composition * 3.62[0.46] 5.60[0.23] 3.97[0.41] 4.73[0.32]
d
Demographics * d 9.44 [0.15] [9.32] 10.9[0.09] 7.41[0.28]
Household char. * d 4.85[0.55]3.88[0.69] 6.79[0.34] 5.96[0.43]
Log Likelihood -508.6 -195.8 -503.9 -191.5
Niimher of individnal 15R/1 15R/1 15R/1 15R/1
(Honsehaolde 577 577 77 77
Note: Absolute value of z-statistics are in pares#s. P-values are in brackets. * indicates

significant at 5% level; ** indicates significant 2% level. A) Logits also include demographic,
household characteristics variables, and weredardesn
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Table 7. Differential Effects Between Children and Female Adults

Boys vs. Female Adults

Girls vs. Female Adults

Logits Conditional Logits Conditional
logits logits
1) (2) 3 (4)
Food Aid
Per capita Value of FD -0.003 0.016
(0.56) (1.44)
Per capita Value of FFW 0.020 0.004
(2.52)* (0.40)
Food Aid * d (female adult=1)
Per capita Value of FD * d 0.017 0.009 -0.018 -@.01
(1.98)* (1.45) (2.53) (1.94)
Per capita Value of FFW * d -0.023 -0.015 -0.014 .010
(2.68)** (2.02)* (1.25) (1.12)
Individual Characteristics
Dummy (d)® 1 for female adult  -3.115 -2.452 0.731 -0.210
(5.33)** (4.68)** (1.19) (0.36)
Age (7-10) 1.033 0.813 0.920 0.708
(11.06)** (9.47)* (8.01)** (6.67)**
Age (10-14) 0.668 0.518 0.471 0.363
(7.57)** (6.40)** (5.32)** (4.31)*
Age (15-25) 0.067 0.036 0.086 0.033
(2.69)** (1.45) (2.96)** (1.20)
Age (25-50) -0.015 -0.001 -0.019 -0.001
(1.39) (0.12) (1.48) (0.09)
Age (50-) -0.120 -0.097 -0.135 -0.105
(6.93)** (6.10)** (7.05)** (5.96)**
Demog. Composition * d (f.
adult=1)
Boys 0-6 (#) * d -0.034 -0.020 0.111 0.083
(0.25) (0.16) (0.72) (0.58)
Girls 0-6 (#) * d -0.144 -0.118 -0.049 0.001
(1.04) (0.98) (0.30) (0.01)
Boys 7-10 (#) * d -0.173 -0.210 0.101 0.079
(2.03) (1.32) (0.46) (0.39)
Girls 7-10 (#) * d -0.110 -0.138 -0.512 -0.266
(0.60) (0.84) (2.58)** (1.40)
Boys 11-14 (#) * d 0.340 0.439 0.513 0.354
(1.94) (2.64)** (2.46)* (1.85)
Girls 11-14 (#) * d 0.526 0.404 0.241 0.469
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(2.70)** (2.26)* (1.12) (2.22)*
Male adults (#) * d -0.012 -0.023 -0.109 -0.053
(0.10) (0.22) (0.87) (0.45)
Female adults (#) * d -0.060 -0.063 -0.551 -0.251
(0.44) (0.50) (3.71)* (1.76)
Elders, male>=50 (#) *d -0.719 -0.605 -0.490 -@.38
(2.88)** (2.66)** (1.72) (1.49)
Elders, female>=50 (#) *d -0.715 -0.472 -0.841 51@.
(2.70)** (1.94) (3.20)** (2.12)*
Household Char. * d (female
adult=1)
Household head’s education 0.788 0.598 0.665 0.538
(0,1) *d
(3.26)** (2.81)* (2.23)* (1.95)
Female headed household (0,1) * 1.613 1.181 1.066 1.196
d
(3.97)** (3.28)** (2.41)* (2.85)**
Female headed, but married (0,1) 1.742 1.354 0.903 1.402
*d
(3.77)** (3.14)* (1.57) (2.04)*
Land owned (ha) *d 0.080 0.077 -0.002 -0.010
(1.20) (1.28) (0.06) (0.32)
Value of big animals (‘000birr) * 0.000 -0.005 0.011 -0.004
d
(0.00) (0.13) (0.212) (0.08)
Muslim (0,1) * d -1.589 -1.225 -0.772 -0.584
(7.13)** (6.11)** (2.98)** (2.47)*
Protest (0,1) * d -0.681 -0.621 -0.357 -0.152
(2.22)* (2.25)* (0.92) (0.412)
Wald test: Food Aid *d 10.1 5.69[0.06] 4.82[0.09] 5.80[0.06]
[0.01]**
Child Composition * 11.6 [0.02]* 13.9 13.9 10.8 [0.03]*
d [0.01]** [0.01]**
Demographics * d 19.4 13.5[0.04]* 28.1 10.9 [0.09]
[0.00]** [0.00]**
Household char. * d 37.6 28.2 9.60 [0.14] 12.0 [0.06]
[0.00]** [0.00]**
Log Likelihood -1389 -707.4 -1091 -551.8
Number of individual 2638 (R75 2R3 (A7 22R0 (789  22K09 (789
Note: Absolute value of z-statistics are in pares#s. P-values are in brackets. * indicates

significant at 5% level; ** indicates significant 2% level. A) Logits also include demographic,
household characteristics variables, and weredardesn
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