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Abstract. This paper examines the role of mother's educaiiorexpanding children’s

nutritional capabilities in Mozambique, a countryheve both educational and nutritional
deprivations are dramatic. The econometric reslitssed on data from the 2003 DHS survey,
suggest that mother’'s schooling is a key deterntirdnchildren’s nutrition, but its direct
marginal contribution is declining after completicof primary education. Children whose
mothers have completed primary education are faremikely to be well nourished than
children whose mothers have lower or no educati@itdinments. Primary education works
through the increase of mother’'s general knowledged, to a less extent, of her nutrition
knowledge. Mother’'s secondary schooling, insteamhtributes only indirectly, by increasing
household wealth. A further empirical analysis shdhat there is no substantial difference in
the benefits of mother's education depending onttveneshe resides in urban or rural areas.
Finally, the paper provides empirical evidence tlfitnale education is essential to improve
children’s wellbeing in Mozambique, and that onlgraall part of this influence works through

the traditional economic channel.

Keywords: Development economics; capability approach; nutrition; women’s

education; Mozambique.
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1. Introduction

This paper aims at examining the role of mother’'s educatiomhareing children’s
nutritional capabilities in contexts of large food deprivations. fiteblem is addressed
from the perspective of the capability approach (Sen, 1999), which pakgde’s life
achievements fiinctioning$ and their substantial freedomsapabilitieg to be the
ultimate concerns of development. Following this approach, children’stiontis
considered as a valuable development goal while women’s education & godfper
se and a means to expand other capabilities. In particular, thebitiap approach
provides interesting insights to analyze to what extent (feneale¢ation can improve
children’s nutrition and to investigate the multiple, social and ecanomechanisms
through which such relationship works (Sen, 1997; Robeyns, 2006).

Based on the Demographic and Health Surveys (DHS) householdidaizaper
aims at answering four core questions: Hgw relevantis mother’'s schooling for
children’s nutrition?; 2Jp towhich levelof mother’s education should governments in
low-income countries invest in order to promote children’s nutriti@)hat are the
main channelswhereby mother’'s education affects children’s nutrition? 4) &milts
differ whether children live in rural or urban areas? To our knowledgework has
tried to address the issue outlined in question 2) and only very fekswmave
attempted to investigate the channels of influence.

The research focuses on Mozambique due to its large deprivations hin bot
educational and nutritional capabilities. With regard to education,aMbijue is
ranked at the 172 position out of 177 countries using the Education Index adopted by
UNDP (2007). Moving to food security, it was estimated that nets®s of the total
population is undernourished (FAO, 2006). On the one hand, the high incidence of
children’s long-run malnutrition justifies an urgent intervention in thedd in
Mozambique; on the other hand, the low levels of educational achievelmavtsan
open space (where the suitability is confirmed by empirical etydor the adoption of
mother’'s education as a means to improve children’s nutrition. TMagambique
seems a good case-study; however, further comparatives stuitiiss required to have
a broader understanding of the relationships between the two badiditapan low-
income countries.

The paper is structured as follows. Section two contains thatlite review;
section three illustrates the conceptual framework on which theitgiaet analysis is

based; the following section explains the dataset and shows descrgptistics;
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section five presents the estimation results; finally, conclusaaoadrawn in the last

part of the paper.

2. Literature review

There is abundant empirical literature on the contribution of mottseti®oling to
children’s malnutrition or health.Most of the results were achieved applying the
following methodology. First, the broad impact of mother's schoolag estimated,
controlling just for exogenous factors at the level of children, houdehahd
communities. Among these factors, biologists suggest includimgngs’ nutritional
indicators: omitting this set of variables risks to lead to amestienation of the effect
of mother’s education on children’s nutritional status (Barrera, 129 considering
this set of variables, mother’'s education was still a key mdgtent of children’s
nutrition (Barrera, 1990; Glewwe, 1999; Moraétsal, 2004).

Since many scholars (rightly) argued that education could jilsttr¢éhe impact of
household economic welfare on child health, most of the authors have leoh#isb
for economic factors. The result, in many cases, is thabdbitive effect of mother’s
education still remains significantly different from zero (Sé®uss and Thomas, 1995).
Thomaset al. (1991) have found that in North-East Brazil mother’'s schooling has a
significant influence on child health, even after controlling for househmome. In
Mozambique, Garrett and Ruel have concluded that mother's education pravide
positive contribution to child food security and child nutrition “above and betioad
income effect” (Garrett and Ruel, 1999, p. 1971).

Finally, to our knowledge, only few studies have tried to estintadechannels
through which mother’'s schooling affects children’s nutrition. Itnigprobable that
schooling, understood as the subjects studied in the classroom,srefiecivhole
relationship. It is reasonable to think that it is mediated byesoter factors. Thomas
et al. (1991) have been the first scholars addressing the problem of charmey have
considered four channels: 1) Income generation; 2) Access to neakg, which is
likely to influence children’s nutrition as long as media providermation concerning
nutrition and health; 3) Literacy (general capacity to read arit)vd) Numeracy
(general capacity to count and deal with numbers). While with doitien of the
income variable the coefficient of mother’'s education falls by angynall proportion,

with the further addition of mother's access to media mother's atiduc loses

! Both are usually measured by their nutritionaiatnents.
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significance. The variables indirectly reflecting nutrition knedge are jointly

significant and also jointly significant with mother’s schoolingan€@uding from the
case-study of North-East Brazil, schooling does not account idvstamtial part of the
impact of mother’s education on child health, economic resources adyracfor a
small proportion, and nutrition knowledge explains almost the whole inuefc
mother’s education (Thomas al, 1991).

Glewwe (1999) and Webb and Block (2003) have improved this methodology, by
using variables more directly reflecting mother's nutrition and thekhowledge.
Glewwe (1999) has used a dataset for Morocco with further infmman health and
general knowledge, obtained through specific tests submitted toiéntees. He has
concluded that mother’s schooling does not have a direct influence on ciilal, foeit
through income (one third of the total contribution) and, primarilygugh mother’s
health knowledge (Glewwe, 1999).

Finally, Webb and Block (2003) in Java have used guestionnaires wherenwome
were asked about the potential benefits of vitamin A: the nunilsareect answers was
treated as a proxy for overall nutrition knowledge. Their mainrimgdvas that mother’s
nutrition knowledge is more relevant than her education for childreh&st-run
nutritional status, while in the long run mother’s education and ecorfaiciiors are

more adequate predictors of children’s nutrition (Webb and Block, 2003).

3. Conceptual framework

The diagram below (Figure 1) illustrates the conceptual framewarkvhich the
guantitative analysis is based. On the top-left side there iofoiine key variables of
interest, mother’'s schooling. Mother’'s schooling — counting for inddion directly
acquired in school and, more generally, for knowledge — is assumed tdepeodlirect
contribution to child nutrition (bottom side of Figure 1). Howeverisitunlikely to
directly account for the whole positive influence of her education dd ehitrition.
Following Glewwe (1999), five main channels could be enclosed: MWterac

numeracy, values’ shift, health knowledge, and income generation. HowleyddHS
dataset, used for this research, does not contain information cimgcemalues and
numeracy, and literacy data do not add much to educational data bigeaasg is only
tested on people that do not have completed primary education. Thueffetteof
mother’s schooling on children’s nutrition mediated by these thre@nels is

incorporated in its direct effect.
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Therefore, the final estimations have included the income gereend nutrition

knowledge mechanisms (bold in Figure 1). The economic channel istl#nal one:
mother’s formal education is seen as human capital, which rpreesictivity and
household income, which, in turn, allows to allocate more resourcesilttren’s
nutrition. The nutrition knowledge effect, instead, is indirectly sneed, through the
use of regressors for mother’s access to information via nredi@, television and the
press (in italics). The rationale is that these media aed aéso by national and
international institutions to disseminate messages concerningiarutand health
practices. More educated mothers are likely to catch andgzrbetter this information,
especially that coming from written sources, and use it psawe the nutrition of their
children, being the amount of accessible food the same. In the fomdyséterature it
is referred to as thetilization dimension, which integrates thecessdimension. Being
aware of the importance of a diversified diet, knowing the bagjehic practices and
how to cook properly in order to get the right properties froenfood are key aspect,
besides the amount of food that the child can receive. Food utilizatopadial to move
from food security to nutrition security (Maxwell and Frankenbert@92).

In brief, the assumption is that mother’'s education promotes ehiddnutrition
directly, through an ‘economic production’ channel (income generaamoa)through a
‘social change’ channel (here represented by nutrition knowledggr) {897, p. 1960).
The direct contribution of schooling and the two indirect channels arenattally
exclusive: for example, a mother might have acquired informaégarding nutrition
also in school. Finally, the diagram should be interpreted spalbjifia view of the aim
of this paper since, for example, the variable ‘access to heeely does not depend

only on mother’s education.
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Figure 1. Direct and indirect relationships between motiseti®oling and children’s nutritional capabilities.

Exogenous Factors Mother’s Schooling > Household Educationa Health Environment
€| PEIManent Income Environment
Weakly Endogenou al s’ liter g
Factors A
/
v
Endogenous Facto Access to
Medie
Unobserved Factors Nutrition and Health
Knowledge
A 4 A
Outcome Children’s Nutritional
Capabilities

Source: Author’s elaboration based on Glewwe (1999).
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The econometric strategy is based on the estimation of a setdsisrgradually
including more variables, with mother’s schooling always kepthénnhodel in order to
check the variation of its coefficient with the addition of other dates. Firstly, the
paper tries to assess the overall contribution of mother's educatiarhildren’s
nutrition. In equation (1) a functioning/capability production function.(&kpsen,
2000; Kuklys, 2005) was formalized, with children’s nutritional cajtédsl— measured

by the height-for-age Z-score (HAZ) indicator — as basialsgifies:

H | W P
ChildHAZ; =a +> > B,Child,; +> > 5, ,Moth, +> > ¢ Fath +
h=1 i=1 w=li=1 p=1 i=1
(1) J Q I
+> Dy HH  +>° > A.Comm, +¢;
=1 i=1 g=1 i=1

In equation (1) is the constantChildy; is theh-th characteristic of theth child,
where child characteristics are sex and &yeth,; andFath,; are respectively the-th
mother’s and thep-th father’'s characteristic for theth child. These include, for
example, age, education and nutritibtt; is thej-th characteristic of the household in
which thei-th child lives, such as its size and the proportion of members libtoage
of five. Commny; is theg-th community characteristic where théh child lives: this set
of variables includes education and health environment, and variablgo¥mce and
place of residence. In particular, community variables are wepprtant since they
show also the quality side of parents’ education, in addition to sbnee aspects that
directly affect children’s life and nutrition. Finally,is the disturbance term for child

In all the models estimated, mother's schooling is specifiedxagenous. The
reason is the same given by Glewwe (1999) in the case of Morpacents’ mean
years of schooling are very low. Data from the DHS show ithaflozambique the
average years of schooling is 2.2 for mothers and 4 for fatherdhieFuadre, with
respect to mother’s schooling the values are fairly homogenoustahéard deviation
is not very high, and almost half of them have zero years ofafeducation. Thus, the

hypothesis of exogeneity of mother’s schooling in Mozambique sexamsmable.
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The other point the paper aims at addressing concerns the charrekbyv
mother’s schooling affects children’s nutrition. In equation (2), fitet channel —

household permanent incomad) — is added.

ChildHAZ =+ B,Child, +3 3 d,Moth, +> 3 g, Fath, +
h=1 i=1 w=l i=1 p=1 i=1
(2) J 1 Q 1 X |
+Y Dy HH + ) > A,.Commy +>° > n.Inc, +eé,
j=1 i=1 g=1 i=1 x=1 i=1

Household permanent income is one of the most controversial varizoi@sse it
is not clear whether it should be treated as endogenous or exogencesh8inumber
of endogenous variables must be minimized in order to estimate &, mdxlaecessary
to discuss which variable should be included among the endogenous ones.

The dominant literature on child health considers household expenditurgeed a
proxy for household permanent income. Since it is assumed that thedgxpes are an
endogenous variable, they are instrumented by an indicator of househtilt Wased
on the ownership of assets. Household wealth is treated as exogenousthende
assumption that it is the result of unearned income. This regst@s two main
shortcomings. The first one is that in low-income countries data omummgmi®n and
expenditures are not reliable, and do not well reflect permaneminie, which is not a
variable measured in a given time, but the result of wealth adation of a household
in the long run. A wealth index based on assets’ ownership, availalilee DHS
surveys, seems to better reflect permanent income. The sshon@doming is that
household wealth is not the result of unearned income: “nonlabor incaheereturn to
assets built up with previous labor earnings” (Strauss and Thomas,pl9%%)0), thus
the wealth index is a poor instrument for household expendituresigS@ad Thomas,
1995). If one accepts this reasoning, she or he also acceptsathequate instrumental
variables undermine the validity of the results of the Wu-Hausesindften applied to

verify the endogeneity of household expenditdres.

2 The Wu-Hausman test verifies whether OLS and 2®&kSmates are statistically different; if this
difference exists, the variable is not exogenous28LS estimates are preferable.
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The most important argument, however, concerns the lack of dataame. Data
from the 2003 DHS survey in Mozambique do not contain information on household
consumption or expenditures, but only on the assets owned by the househallys, fi
aggregated into an indicator of wealth. Since it is very harchtbréliable instruments
for wealth, this paper cannot report together results of ordlaasy squares (OLS) and
two-stage least squares (2SLS) estimations and apply the WwmBiausst. Thus, the
wealth index will be treated as exogenous.

Equation (3) includes also the set lofvariables concerning mothers’ access to
media Media).

P 1

ChildHAZ =a+i I B.Child,, +§:Z|:5WMothNi +> > @Fath, +
h=1 i=1 w=l i=1 =1 i=1
(3) J | Q | X | Lp | .
+3 3 Y HH +> > A Commy +> > n Inc, +> > 7, Medig, +¢
=1 i=1 g1 i=1 %=1 i=1 =1 i=1

Regarding the newly added variables, the same arguments of 3hbala(1991)
are proposed. Since the data used here are not experimenkady’'shatcess to media is
taken as proxy for something that cannot be observed, nutrition knowlddgehbice
is valid behind the assumption that these media disseminate rdlefeantation about
nutrition and health practices, which seems quite realistic icake of Mozambique.
Thus, due to omitted variables, OLS estimates can be inconsasigmhother’s access
to information should be specified as endogenous. This assumption teifitbd by the
Wu-Hausman statistic.

Finally, an attempt is made in order to understand the mechanismiyinudéhe
influence of mother’s schooling on children’s nutritional capabilibtysadding the
interaction terms between: a) mother’s schooling and household pernractene; and
b) mother’'s schooling and her access to information. As shown ineFiguthe
relationship between mother's schooling and household permanent income is
bidirectional; however, one arrow is dotted, to indicate a weaakationship. In order to
influence child HAZ, it is more mother’s schooling affecting incahnvice versa

Interaction terms are labeléater in equation (4):

% Detailed information concerning which mass medianbre likely to disseminate nutrition messages is
given in section four.
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ChildHAZ=a +izl“,[ﬁphi|o|1i +§:ZI:5WMOH;M +ZP:Z|:¢)F,Fath,i +iiyj HH; +

h=l i=1 w=l i=1 =1 i=1 =1 i=1
(4) Q | X | X | . i Z | J
+> > AComm+> "> nlng +> > nMedig +> > o,Inter; +¢
=1 i=1 x=1 i=1 x=1 i=1 z7l i=1

4. Dataset and data description

This paper uses DHS data from the 2003 survey in sample areaszafridique. The
sample consists of 7,000 children in the age group 0-5, alive atnghef the survey. In
the next paragraphs some of the key variables are described.

Children’s nutritional capabilities were measured by the hemh&fe Z-score
(HAZ) of children below five of age. The Z-score was adjustecthild’s sex and age,
and measures how close the child is to the World Health Orgamzegference
population. A child is considered “moderately stunted” when harsoZ-score is minus
two or below, and “severally stunted” when it is minus three avhel

The height-for-age measure is an indicator that reflects ehiklrnutritional
capabilities. The influential work by Amartya Sen (e.g. SE981; Dreze and Sen,
1989) in the field of famine and hunger had relevant repercussions orditetors of
nutrition and food security adopted. The “entitlement approach”, developegkeiby
(1981), caused a shift in the focus of the studies on hunger from thegatggtevel of
food availability to the capacity of people to access food at theortével. Moreover,
the relevant contribution of Dreze and Sen (1989) went further, ménong people’s
means to have command over food — entitlements — to their nutritiapabitities,
which depend on the way food is utilized, and on the inter-temporaleshoiade by
the individuals® Nutritional capabilities should be the ultimate concern of the essusti
hunger and food security, and the height-for-age measure is an “olticmheator of
long-run nutritional status (Maxwell and Frankenberger, 1992).

Among the other child characteristics, child’s sex and child’svegre included

although child HAZ incorporates age and sex differentials. Thizecause they can

* During food crisis, some individuals, for exampban have access to sufficient nutritious foodhia t
short-term, by selling productive assets such ad.l&lowever, they could decide to reduce their food
consumption for a short period, in order not to emcine their capacity to go back to their pre-srisi
conditions, thus pointing on long-run nutritiontdtsis.
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reflect gender-related and age-related influence of non-oloseox@riates on nutrition
(Moraleset al, 2004).

Moving to the other policy variables, mother's schooling was measuyed b
mother’s educational attainments, further split up in four dummyablas, expressing
whether or not the mother has achieved a specific level of educatiervariables are:
“incomplete primary education”, “complete primary educationfictimplete secondary
education”, and “complete secondary education or high&He use of these variables
permits to answer the second research question: up to which lewaterhal education
IS it convenient to invest in order to improve children’s nutritionphbdities?

Two variables were selected for mother's nutrition: the heigh&der Z-score,
which is calculated with the same rationale used for childrenthentdody mass index
(BMI), which is given by her weight divided by the squarehef height. Mother’s
access to information, instead, was measured by one indicamstructed aggregating
the original variables indicating whether or not mothers listeradio, watch TV, or
read newspapers at least once a week. The DHS dataset epranidrmation
concerning the capacity of mass media to increase people’s kg@weda range of
social and health issues. In particular, these data show thatomtd®e information
concerning HIV/AIDS and family planning in Mozambique is obtained ariiy
through radios, much less through televisions, and ultimately througbpapw§.
Moreover, governmental programs for the dissemination of nutrition antth hea
knowledge are channeled through the most used instruments, which in abtandr
urban areas of Mozambique are radidgus, since the largest information concerning
nutrition is obtained primarily through radios, much less through siens, and
ultimately through newspapers, it was assumed that a woman ritgglistening to
radio is more likely to acquire this type of knowledge than anotheramdnequently
watching TV or, finally, reading newspapers. The final indesgessMediawas built
on this assumption: it takes a higher value if the woman has cedgsto radio rather

than having access to both TV and newspapers.

® In Mozambique primary school lasts seven yearfievelecondary education lasts five years.

® More precisely, nearly 78% of mothers answered tthey received information on HIV/AIDS through
radio, 12% through television, 3.5% through newspspand the remaining through other sources. With
respect to family planning the percentages areeasgely 49%, 12%, and 7%.

" For the recurrent use of radios as a disseminatoh of nutrition and health information within
national and international programs in Mozambicges among others Pridmore and Yates, 2005; étow
al., 2005; Lowet al, 2007.
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A deeper explanation is needed for the variable household permanent.ifcome
the DHS surveys there are no questionnaires on household consumption or
expenditures, and the wealth index was taken as proxy for permiagenie. The
reason is that in middle and low-income countries an asset-basedrened wealth
reflects a more permanent economic status than a measuredmasedsumption or
expenditures (Rutstein and Johnson, 2004; Wall and Johnston, 2008). Some authors
have also showed that a wealth index might perform betterciaipan explaining
children’s outcomes (Filmer and Pritchett, 1999; Montgonetrgal, 2000; Sahn and
Stifel, 2000).

The DHS wealth index was constructed applying the principal compone
technique on qualitative variables such as the type of floottregpwnership of land,
car, bicycle, or refrigerator, and the use of public utili{esch as water, public well,
and public sewerages), and on a quantitative variable, number of radjusted for
household size and age (Rutstein and Johnson, 2004). After performingnitipabr
component analysis, each household was assigned a standardizefrseandh asset,
depending on whether or not the household owned that asset, or depending on the
number of people per room. The final household wealth index, obtained byirsyiain
the indicator values, is a standardized score with mean equardoand standard
deviation equal to one; thus, poor households have negative values becauaekthey
several sources of wealth (Rutstein and Johnson, 2004).

All community variables were calculated at the level of “®us’, which are the
secondary sampling unit in the DHS surv&{ihe “functionings” mothers’ literacy rate
and children’s mortality rate at community level were used asigs for educational
environment and for (bad) health environm&fihey were preferred to variables related
to “commodities” such as the number of schools and the number of hospitaltast
two community variables reflect the proportion of households that withirh e
community own a basic good such as water and a more complex oresselehtricity.

Table 1 presents the descriptive statistics. The nutritioatdssbf children (HAZ)
is very diverse, ranging from a minimum value far below the fmldsfor severe
stunting (-6) to an extremely high value (4.780). Looking at trearm(-1.678),

® There are 299 clusters in the case of the sumaized in Mozambique.
® Being healthy and being educated are commonlyéefas basic functionings.
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however, we can argue that more than one out of three childrerieiasatat risk of
being moderately stunted.

On average, Mozambican women give birth at the age of eighteen anhygl omee
third of them before the age of seventeen. This is likely to befotine major causes of
their very low educational attainments beyond primary school, egh than 0.5% of
mothers completing secondary education. However, mothers hay@oalseducational
achievements at primary level - more than half of them did not @vend one year of
primary education — and the causes should be found elsewhere, inozibércsiltural

and economic factors.

Table 1. Descriptive statistics

Mean  St. Dev. Min. Max.

Child height-for-age Z-score

-1.678 1.415 -6 4.780
(HAZ)
Child’s age (in months) 27.986 17.164 0 59
Child’s sex (1=female) 0.502 0.500 0 1
Mother’s age at®ibirth (in years) 18.396 3.429 10 39
Mother’s current age (in years) 28.689 7.199 15 49
Mother’s marital status
] 0.904 0.294 0 1
(1=currently married)
Mother’s incomplete primary
] 0.571 0.494 0 1
education
Mother’s complete primary
] 0.069 0.253 0 1
education
Mother’s incomplete secondary
] 0.042 0.201 0 1
education
Mother’s complete secondary or
0.004 0.064 0 1

higher education

Mother’s height-for-age Z-score
-1.374 1.013 -5.320 4.230

(HAZ)

Mother’s body mass index (BMI) 22.037 3.058 13.15 9.78
Mother’s access to media 1.558 1.605 0 4.500
Father’s years of schooling 3.992 3.205 0 19
Household size 7.082 3.508 2 30

Proportion of household members
) 0.324 0.121 0.066 0.750
in the age group 0-5

Household wealth (z-score) -0.127 0.843 -0.755 .71
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Community availability of

electricity (proportion of 0.092 0.160 0 1
households)

Community availability of toilet

facilities (proportion of 0.527 0.354 0 1
households)

Mothers’ literacy rate in the

) 0.281 0.256 0 1
community
Children’s mortality rate in the

) 0.113 0.065 0 0.428
community
Place of residence (1=rural area) 0.673 0.468 0 1

Sample size = 7,000.

The wealth index, as previously outlined, takes both positive and viegatiues;
the mean is -0.12. Since the final value is a result of a stéimdtion procedure applied
to the whole households’ sample, a negative mean outlines that rifde saf
households with children below five of age is relatively poorer thariuill households’
sample. Finally, children’s mortality rate varies sigrafidy, ranging from zero to 42%
according to the communities.

The following step consists in the correlation analysis impleederdn the
covariates more interesting for this research. Table 2 repeaison’s coefficients.

Child HAZ is highly correlated with mother’s height and household Wwetdther’s
years of schooling and with the indicator of mother's access toamétie linear
relationship between child food security and the first two cotemriaf mother’s
schooling, “some” and “complete” primary education, is fairly highile it sensitively
lower with mother's “incomplete secondary education” and “compleiorslary
education or higher”. Also the correlation between mother’'s educataitahments
and household wealth is high, but it follows a different pattern. Wéath index is
more correlated with “incomplete secondary education”, then“adimplete secondary
education”, thirdly with “incomplete primary education”, and finallyth “complete
secondary education or higher”. Therefore, it seems that the dbtime relationship
between mother’s education and wealth, on the one hand, and mother’soadaedt
child HAZ on the other, is different. A further analysis, throsgatter plots, might help

to examine more in depth such relationships.



Table 2. Correlation matrix

Child  Mother’s Mother's  Mother's Mother's Mother's Wealth Father's Mother'sAccess t
Incomplete Complete Incomplete Complete . . .
HAZ HAZ X . . index Schooling Media
primary Primary  secondary Sec/Higher

Child HAZ 1.000

Mother's HAZ 0.251 1.000

Mother’s

Incomplete 0.136 0.122 1.000

primary

Mothers 0.129  0.097 0.235 1.000

Complete Primary

Mother’s

Incomplete 0.104 0.090 0.182 0.774 1.000

secondary

Mother’s

Complete 0.055 0.052 0.055 0.237 0.306 1.000

Sec/Higher

Wealth index 0.232 0.195 0.365 0.496 0.481 0.274 00d.

Father’s

Schooling 0.177 0.128 0.435 0.401 0.372 0.183 0.535 1.000

mol\t/lheeéi:mcess 0.123  0.085 0.228 0.227 0.209 0.087 0406  0.312 001.0

Note: all coefficients are statistically signifidaat the 0.01-level.
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The scatter plot in Figure 2 shows the relationship between clild &hd the

original covariate ‘educational attainment’, which has the¥alhg modalities: 0 = ‘no

education’, 1 ‘incomplete primary’, 2 = ‘complete primary’, =3 ‘incomplete
secondary’, 4 = ‘complete secondary’, and 5 = ‘tertiary’. Theve represents the
fractional polynomial prediction plot of the distribution with child H&& dependent
variable. The slope of the curve in the interval between ‘incampgdeimary’ and
‘complete primary’ is higher than in the interval between ‘no eiiluta and
‘incomplete primary’: this suggests that the marginal contribusfoan additional level
of education is large and rising until the woman completes princhigos Beyond that
level, any further educational attainment does not seem to provisigndicant
additional contribution to child nutrition.

Figure 3, instead, shows that mothers’ education has an imgeasrginal
influence on household wealth, for any level of education attaineldodgh these are
very preliminary results, obtained without including control varsbtee two graphs
seem to indicate that the form of the relationship between mbtbdusation and
wealth on the one hand, and mothers’ education and child HAZ on the aotheera
different. This suggests that the ‘human capital’ dimensiontheetraditional economic
channel, does not explain the whole contribution of mothers’ education |twecls

nutritional capabilities.

Figure 2. Mother’s education and child HAZ

L... o

Child HAZ

T T T

0 1 2 3 4 5

Mother's Educational Attainment

0= No Education; 1= Incomplete primary; 2= CompletePrimary;
3= Incomplete secondary; 4= Complete Secondary; SFertiary
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Figure 3. Mother’s education and household wealth

Household Wealth

Mother's Educational Attainment

0= No Education; 1= Incomplete primary; 2= CompletePrimary;
3= Incomplete secondary; 4= Complete Secondary; SFertiary

5. Econometric results

5.1 Results without interaction terms
Column (a) of Table 3 presents the estimation results of equafidhTwo variables
for mother’s education are highly significant: children of motheith wacomplete
primary education, and, even more, with complete primary educa#ofikaly to be
better nourished than children whose mothers have no education. On theycontra
further levels of education do not provide a statistically sigaifi additional
contribution to child nutrition. Both the coefficients associated tdhert nutritionare
highly significant (p-value = 0.000), which shows that mother’s thutriis a key
determinant of child nutritional capabilities. However, mother’s itimtr does not
capture a very high proportion of the influence of mothers’ incompleiecamplete
primary education!

In column (b) the estimation results of equation (2) are reported, fie variance

of the model now explains 16.9% of the total variance, while befoyel@¥%: this is

10 For seek of simplicity the coefficients for the#inces of residence were not reported.
" The magnitude of the effect falls respectively 25% and 15% compared to the model without
mother’s nutrition (results not reported).
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in line with other OLS estimations of child nutrition models (Bea, 1990; Glewwe,
1999). The new variable — household wealth — is largely significaatpsitively
correlated with child HAZ, but its influence cannot be quantifiatcesiit is not
expressed in a comparable unit of measurement.

The addition of household wealth causes a decline in the influencetbers
schooling, especially for mother's complete primary educatigngaefficient falls by
30% (from 0.249 to 0.174) and it is now significant only at the &é&kldhe model (b)
presents an unexpected outcome: mother's incomplete secondasti@uus now
significant even at the 0.05-level, but highly negative. The findimgusterintuitive: a
child of a mother with some years of secondary education hdyg 26 height-for-age
Z-scores less than a child of a mother who left school aftempletimy primary
education. This anomaly appears not to be due to the presence aé&utligossible
explanation is that mothers with higher education are more likedgarch for and find
a job away from home, which reduces their time spent in child aadefinally lowers
children’s nutrition. Although not much information is available to wverihis
assumption, it is interesting to stress that the more educatdwbmrs are the more they
tend to delegate the care of the child to someone else (usuallyusiband or other
relatives)™ If a causal relationship does exist between these two varidbiesht be
that women with higher education can obtain better jobs, sometimasfavérom
home. Following this reasoning, results could be interpreted in tise seat the benefit
of increasing household income is offset by the decrease of time igpehild care,
resulting in lower child nutritional status. The addition of inteoacterms helps to
address the issue (see section 5.2).

Father’s schooling slightly decreases with the inclusion ofsisalth index, but it
still has a largely significant influence. A similar des®asmall in both significance
and magnitude, occurs to mother's HAZ and mother’'s BMI, whilectsdficient of the
only community variable significant in model (a) — availabilityetéctricity - declines
remarkably and becomes non-significant once household wealth is introduded.

means that household economic conditions are a good proxy for the socio-econom

2 The Cook's D test detected the presence of 36Silgesoutliers. In all the regressions run after
dropping gradually the most suspected observatimaher’'s incomplete secondary education was still
significant, negative and its coefficient very @dse that reported in column (b) of Table 3.

Bn our sample, 49% of mothers with no educatide tdirectly care of their child, while this staigst
falls to nearly 33% and 24% respectively for mosheith complete primary education and mothers with
a minimum of one year of secondary education.



23

environment where they live. The dummy for gender of the child sHmatgirls have

better nutritional levels than boys, which is consistent withekelts of other studies in
Sub-Saharan Africa (Svedberg, 1990; Sahn and Alderman, 1997; Svedberg, 2002).
Finally, ceteris paribuschildren living in rural areas have a lower nutritional statas t
children living in the cities.

Finally, column (b) presents the results of the Wald testsofot gignificance of
mother’s educational levels and household wealth. All testsgm#icant at 0.01-level,
which means that also mother’s complete secondary education, redarsgnificant,
becomes significant jointly with household wealth.

The following step concerns the estimation of equation (3). $nateer’'s access
to media (AccessMedia) might be endogenous, it was instrumentdide biyon-self
community means of households owning at least one radio, i.e. the foreaach
community calculated for each household excluding itself (Christaesisd Alderman,
2001). This calculation allows to minimize the correlation betwhernnstrument and
the disturbance term in the structural equation. The results fifghstage of the 2SLS
regression show that the community availability of radios igoad instrumental
variable since it is correlated with the assumed endogenoudlea(see Table 4).
Then, the Wu-Hausman test was run on the model in order to verifghevhe
AccessMedia is endogenous. The result, showed in Table 5, is©i¢hatilt hypothesis
of exogeneity of AccessMedia cannot be rejected, with theyg\aing far above 0.1.

Accordingly, particular attention will be given to the OLS masties (reported in column

(d)).
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Table 3. Determinants of children’s nutritional capabilities

(a) (b) (c) (d) (e) ()
oLsS oLS 2SLS OLS 2SLS oLsS
Dependent variable: Child Height-for-  Overall Add the Add Add Add Add
Age Z-score (HAZ) education Wealth endogenous  exogenous Interactions Interactions
effect Index AccessMedia AccessMedia
Constant -2 477 -2.213%= -1.970%** -2.237%** -2019*** -2.237%**
CHILD CHARACTERISTICS
Child’s age -0.018**=* -0.018%*= -0.018%**= -0.018%*= -0.018**=* -0.018***
Child’s sex (1=female) 0.110*** 0.1171%** 0.109*** 0.1271%** 0.109*** 0.1171%**
MOTHERS’' CHARACTERISTICS
Mother’s age atSibirth -0.005 -0.007 -0.006 -0.006 -0.004 -0.006
Mother’s current age 0.008*** 0.008*** 0.008*** O@B*** 0.008*** 0.008***
Mother is currently married 0.181*** 0.152%* 0.113 0.142%** 0.125** 0.143**
Mother’s incomplete primary education 0.098** 0.690 0.073* 0.086** 0.265 0.116**
Mother’s complete primary education 0.249* 0.174* .16D* 0.173* 0.178* 0.162*
Mother’s incomplete secondary education -0.166 662 -0.267** -0.266** -0.042 -0.033
Mother’'s complete sec. education or higher 0.056 199 0.141 -0.181 0.057 0.053
Mother’sheight-for-age Z-score (HAZ) 0.307*** 0.301%** 0.29** 0.300*** 0.298*** 0.300***
Mother’s body mass index (BMI) 0.045%** 0.040*** 039**+* 0.040*** 0.039*** 0.039***
Mother’s access to medidA¢cessMedin — — 0.087 0.021** 0.163 0.035**
FATHERS' CHARACTERISTICS
Father’s years of schooling 0.033*** 0.025*** 0.02* 0.024*** 0.021%** 0.023***
HOUSEHOLD CHARACTERISTICS
Household size -0.015%** -0.018%* -0.018%*= -0.018* -0.020%** -0.019%*
Household members in the age group 0-5 0.101 0.178 0.210 0.186 0.203 0.190

Household wealth — 0.215%* 0.156** 0.200*** 0.217* 0.234%*



COMMUNITY CHARACTERISTICS
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Community availability of electricity 0.272* 0.012 0.025 0.015 0.061 0.045
Community availability of toilet facilities -0.040 -0.101 -0.122 -0.106 -0.147 -0.117
Mothers’ literacy rate in the community 0.014 @80 -0.006 -0.007 -0.003 -0.017
Children’s mortality rate in the community -0.402 0.423 -0.473* -0.436 -0.442 -0.433
Place of residence (1=rural area) -0.147* -0.098* -0.094 -0.097* -0.085 -0.084
Incompl. secondary education * wealth — — — — -4 -0.155%***
Incompl. primary education AccessMedia _ _ _ _ -0.146 -0.025
R-squared 0.164 0.169 — 0.170 — 0.171
Wald Test (F-statistic):

Incomplete secondary — wealth 25.97** 4.62%* 21.97%*

Complete secondary — wealth — 25.15%* 2.34* 21.02%** — —

Incomplete primary AccessMedia — 3.33** 5.08***

Complete primary -AccessMedia — 2.06 3.74*

Note: *** = significant at the 0.01-level; ** = sigficant at the 0.05-level; * = significant at thel@evel.

Sample size = 7,000.

Robust standard errors in parenthesis. Heteroskeitiasletected in initial models by White and Bseh-Pagan/Cook-Weisberg tests.
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In the estimates presented in column (d), mother’'s accesedia fis significant at
the 0.05-level. Mother's schooling is an important determinant ofd chiAZ:
coefficients are about the same of those in the model withcegssMediaOnly the
variable “incomplete primary education” provides a slightly Iowentribution** This
would partly suggest that mother’'s access to information through risedigortant,
but it is not a key channel through which mother’'s education aftddtd nutrition.
However, the removal of “incomplete primary education” from the riodeolumn (d)
causes a raise in the coefficient associated\doessMediaby nearly 7% and a
remarkable increase in its significance, with the p-value ngofrom 0.043 to 0.031
(model not reported). This means that the two covariates intévaetffect child
nutrition, as it is also confirmed by the Wald tests. Addingritexaction terms helps to

understand better the issue.

Table 4. First stage of 2SLS estimations

Model Dep(_endent Regressors Coefficient Std. P-
variable (Instruments) Err. value

Without _

interactions: Community

Column (c)  AccessMedia availability of 1.260 0.129 0.000

of Table 3 radios

With Community

interactions: . availability of

Column (e) AccessMedia radios 0.639 0.090 0.000

of Table 3

Table 5. Wu-Hausman tests of endogeneity
Degrees

Model Endo.genous Instruments of F.' . P-value
variable Statistic
freedom
Without .
interactions: Community
Column (c)  AccessMedia availability 1, 6967 0.479 0.488
of Table 3 of radios
With Community
interactions:  » - ocsmedia 2VaIRDIY 4 eoss 0455 0.499
Column (e) of radios
of Table 3

4 Note that the 2SLS estimates, showed in columnpesent similar results regarding the educationa
variables to those obtained with the OLS estimalbe only difference concerns the coefficient fioe t
assumed endogenous variabdecessMediawhich is non-significant in column (c), probaldiressing
that non-self means of radios available in the comity is a good instrumental variable.
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5.2 Results with interaction terms

The Wald tests in column (c) of Table 3 show that mother’s schpiiiaracts with her
capacity to process information and with her contribution to household pentna
income in order to improve children’s nutrition. Thus, in the model ¢ahes key
interaction terms were added for the purpose of analyzing moreydebpther these
regressors are complementary. Following the significancthefWald tests, it was
chosen to include the interactions between mother’'s “incompleteagyieducation”
and her access to media, and between mother’s “incomplete seceddastion” and
household wealth. These cross-products provide additional means tohs&ymhttiways
of influence of mother’s education on child HAZ. It is reasonablessoime that some
years of primary school affect mother’'s ability to accessitiunt information and
mother's secondary education affects household wealth. The reversal ca
relationships, in both cases, are much weaker.

Table 5 reports also the results of the Wu-Hausman test run irmthukel
incorporating the interactions. The instrumental variable — &iiétyaof radios in the
communities — is correlated with AccessMedia (see Tableidally, as well as before,
the null hypothesis of exogeneity of AccessMedia cannot be edjemt the 0.1-
significance level. As well as for the estimation of equati®)n the OLS estimator is
more consistent.

Model (f) shows the estimates with exogenous AccessMedia.inkhasion of
interaction terms has important repercussions on education varidbkds: the
coefficient associated to the interaction term between segosdaooling and wealth is
highly significant (and negative), and now mother’'s incomplete secprethrcation
does not alone provide a contribution. Also the size of influence of #adthwindex
rises. The negative sign of the coefficient of the cross-praduittely to indicate that
secondary schooling and wealth are not highly complementary in thefwarof child
nutrition. Mother's secondary schooling works as a proxy for househahéand the
inclusion of both the variables might cause multicorrelation in the Istotat is why
moving from model (b) to model (c) of table 3 the coefficient other's incomplete
secondary school becomes significantly negative. What data canmotsshp to which
point having higher education allows women to work and earn more or whether
conversely, the economic status of the household allows women to coriiite t

education beyond primary school. The results seem to lean towardsattbe
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interpretation. On the contrary, mothers’ incomplete and comphateary schooling
are highly significant.

Concluding from the final model, a child whose mother has attendgdsomnie
years of primary school has a better nutritional status tharidavehose mother has no
education by nearly 0.116 Z-scores. Then, if the mother atterfamlsantil the
completion of primary studies, her child has 0.162 Z-scores moreattanld of a
mother with incomplete primary school. Mother’s access to (ramjitinformation is,
again, significant and its coefficient larger than previously. ifitexaction with primary
education, instead, is not significant.

These results suggest that joining formal education until th@letion of primary
education is fundamental for mothers aiming at improving their emlgifood security.
With regard to the pathways of influence, primary schooling opebatisdirectly and
indirectly. The direct effect occurs because attending schoagjuirawy general
knowledge and information about specific subjects in school are funddméatiang
attended only some years of primary education does not improve chiltionuby
increasing household wealth, while only to a small extent througladbeisition of
nutrition knowledge. That is also because listening to and elalpraformation from
radio, the most widespread mass media, does not require as mueliogdas, say,
reading newspapers. A further explanation is that part of theiowtknowledge effect
is embedded in the direct contribution of mother’'s schooling to childmutistion
since also basic nutrition information can be provided in class.

Access to levels of education beyond primary is not so crudmd. nfodel with
interactions emphasizes that whether or not mothers have accésseseeondary
education does not alone influence children’s nutrition, while affeciingshen
interacting with household wealth. This is perfectly coherent wie results of the
preliminary analysis illustrated in section 4: mother’s schoolag a decreasing
marginal contribution to child HAZ and an increasing marginal contabub wealth.
However, since increasing wealth is only one of the pathwagspverall marginal

effect of secondary education is minimal.

5.3 Rural vs. urban areas
The results of the final models have outlined that there is noisgmifdifference in the

likelihood of a child to be well-nourished whether he or she livesrad pr urban areas.
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Now, it is interesting to analyze if size and significantéhe impact of each predictor
varies whether households live in urban or rural regions. Feesth variable was
multiplied by the dummy variable for place of residence (1=r@ralirban), and finally
a regression with all the original variables and the cross-ptediscpredictors of child
HAZ was run. Table 6 presents only the output concerning educatiablest
Mother's schooling does not have a different direct influence depgradinher

place of residence. Significance and size of the (negative) ma#uef the interaction
term between mother’s incomplete secondary education and household wstdad,
are larger in rural areas. This means that in rural aesas, more than in urban areas,
mother’'s secondary education is just a proxy for household econosoigrees. This
analysis provides empirical evidence that there is no substalifi@efence in the
contribution of the different levels of mother’s education to child HAKlozambique:
the completion of primary schooling is a crucial determinantrdégss of mother’'s

place of residence.

Table 6. Determinants of child HAZ: rural-urban differences

Dependent variable:i@ld HAZ Coef. Std. Err.
Mother’s Incomplete Primary Education 0.052 0.100
Mother’s Incomplete Primary Education*rural 0.033 0.114
Mother’'s Complete Primary Education 0.145 0.121
Mother’'s Complete Primary Education*rural 0.103 0.193
Mother’s Incomplete Secondary Education 0.013 0.187
Mother’s Incomplete Secondary Education*rural -0.077 0.312
Mother’'s Complete Sec. Education/Higher 0.145 0.195
Mother’'s Complete Sec. Education/Higher*rural 0.393 0.360
Interaction Incompl. Secondary—wealth -0.166 0.070
Interaction Incompl. Secondary—wealth*rural -0.671%** 0.252
Interaction Incompl. PrimaryxccessMedia -0.035 0.040
Interaction Incompl. PrimaryAccessMedidrural 0.031 0.048

*** = gignificant at the 0.01-level, ** = significarat the 0.05-level, * = significant at the 0.10dév
Applied only to cross-products.
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6. Concluding remarks

The paper aimed at answering four questions: 1) How relevant ieraoéducation for
children’s nutritional capabilities in Mozambique? 2) Up to which ll@femothers’
education should policy-makers invest for the purpose of enhancing ohsldre
nutrition?; 3) What is the main pathway of influence? 4) Do tedgliffer whether the
household lives in urban or rural areas?

Regarding the first question, this work provides empirical eviddraténvesting in
quality education of women could be an effective policy to expand longhildren’s
nutritional capabilities in Mozambique. With respect to the |®@fetducation, direct
returns - measured by children’s nutrition - to mothers’ schgalne clearly decreasing
after their completion of primary school. Children are far miikely to be well-
nourished if their mothers have completed the full cycle of prirsahpol. Mothers’
primary education plays a direct role: attending school, leasubgects in school and
general knowledge are crucial. It also gives a partial indoenctribution, by making
mothers more knowledgeable about nutrition and related aspects andss extent, by
increasing their economic opportunities. On the contrary, thginzrdirect effect of
mothers with incomplete secondary education on children’s nutrition isigraficant.
The addition of interactions shows that secondary schooling affectdreciid
nutritional status by increasing economic opportunities.

Finally, the rural-urban comparison shows that there is notstatidifference in
the influence of mother's education whether she lives in urban or awgak. This
finding seems to be valid for all the levels of mother’'s edanati

An interesting policy recommendation arising from this studyh&t, given the
current conditions of the educational sector in Mozambique, an intemwesitning at
reducing disparities in the access to primary education seeites than one pointing
on enlarging access to more advanced levels of education $amall part of the
(female) population. This is especially true in rural ar@aislressing it from a strictly
economic perspective, given a limited budget, children’s nutriticapbilities can be
better promoted by giving incentive to one uneducated woman to join prsohopl
rather than giving incentive to one woman with some years of segoedacation to
complete the full cycle of secondary studies. However, this stlidiynot intend to

undervalue the benefits of larger women'’s access to secondargher l@ducation in
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low income countries; it only suggests that investing in qualitjwgmy education is
more effective if the main goal of a policy maker in a coulity Mozambique is
improving children’s nutrition.

Finally, more research is needed to study in depth the relajiohetween the two
basic capabilities, possibly including additional social channdisreby mothers’
schooling might affect children’s nutrition. Further works in low-ineocountries with
socio-economic features different from Mozambique are required tostadérbetter

the theoretical links between mother’s education and children’s angitcapabilities.
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