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Introducción 

Argentina produce alimentos en cantidad suficiente para alimentar a más de 400 
millones de  personas1. Sin embargo, varios estudios académicos y artículos de 
prensa señalan que existen problemas de dietas inadecuadas y de desnutrición infantil 
en Argentina. El objetivo de este doctorado, con sus tres trabajos, es aportar evidencia 
empírica sobre el estado nutricional de los niños en Argentina y sobre el tipo de 
intervención que realiza el estado en esa área.  

El primer trabajo, “Household Characteristics and Nutrient Intake of Children in 
Argentina: A Quantile Regression Approach”, brinda resultados empíricos para el 
diagnóstico del estado nutricional de los niños en Argentina utilizando una herramienta 
metodológica alternativa como es la regresión por cuantiles. En el segundo trabajo, 
“Assessing the targeting of nutrition policies for children in Argentina”, se analiza el 
nivel de incidencia distributiva de los programas alimentarios destinados a la niños, es 
decir si esos programas llegan a los niños más pobres. El tercer trabajo busca avanzar 
más allá del diagnóstico y realiza una evaluación de impacto de un programa 
alimentario. Puntualmente, el trabajo “Do In-School Feeding Programs Have an Impact 
on Academic Performance?” analiza el impacto del programa de comedores escolares 
en el rendimiento académico. 

Está establecido que las dietas inadecuadas están asociadas con condiciones 
crónicas severas de salud que pueden reducir el bienestar e incrementar la mortalidad. 
Con un mayor conocimiento de las diferencias en las dietas entre subgrupos de la 
población, los gobiernos podrían divisar estrategias más eficientes para mejorar las 
dietas y corregir los desbalances nutricionales en los subgrupos vulnerables (Variyam 
et al., 2002). En base a los microdatos de la Encuesta de Nutrición y Salud (ENNyS, 
2005), el primer trabajo caracteriza las diferencias en la ingesta de nutrientes de los 
niños con particular énfasis en la cola inferior de la distribución de la ingesta.  

Al combinar los registros de la comida declarados en la ENNyS con una base de datos 
de nutrientes2, se obtiene información de la ingesta de una variedad de 
macronutrientes, vitaminas y minerales. El estudio se concentra en seis nutrientes –
fibra, calorías, calcio, proteína, hierro y vitamina A- para los niños agrupados en dos 
grupos (entre 1 y 3 y entre 4 y 5 años). Al analizar la distribución de la ingesta de 
nutrientes se observa una gran disparidad entre los distintos cuantiles. Las principales 
diferencias, de más de 5 veces, entre los niveles de ingesta del primer percentil (0,10) 
y el último percentil considerado (0,90) se observan en vitamina A y calcio en ambos 
grupos y en hierro y fibra para las del grupo de 1 a 3 años de edad.  

A su vez, al comparar las distribuciones con los niveles de ingesta recomendados por 
las autoridades también se observan resultados dispares según el tipo de nutriente. En 
cada una de las distribuciones de hierro y vitamina A más del 50% de la cola inferior 
de los niños entre 1 y 3 años tienen deficiencias, mientras que más del 25% las tienen 
en energía y calcio. En el caso de los niños entre 4 y 5 años, en cada una de las 
distribuciones de calcio y vitamina A las deficiencias aparecen en más del 50% de la 
cola inferior de los niños, mientras que en el 25% en las de energía y hierro. Por otro 
lado, es importante señalar que si bien existen diferencias distributivas, los 
requerimientos de proteínas son alcanzados en todos los percentiles de su 
distribución, mientras que los de fibra no son alcanzados en ninguna de ellos.  

                                                 
1 Ministerio de Industria de la Nación, 
http://www.industria.gob.ar/wpcontent/uploads/2013/10/crecerconindustria.pdf 
2 Argenfoods es la principal fuente. 
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La mayoría de los estudios utilizan comúnmente la regresión múltiple de mínimos 
cuadrados para estimar las diferencias (o efectos marginales) en la media condicional 
de la ingesta de nutrientes originadas por las características. Sin embargo, cuando se 
trabaja con distribuciones como la de la ingesta de nutrientes, los efectos marginales 
proveen sólo una limitada caracterización de las diferencias distributivas entre los 
subgrupos. Esto se origina en que el riesgo de una dieta inadecuada para varios 
nutrientes, y por consiguiente de efectos adversos sobre la salud, es mayor en las 
partes bajas de la distribución de la ingesta que en la media. Por lo tanto, si uno infiere 
diferencias en la ingesta entre subgrupos mirando únicamente las diferencias en la 
media condicional, y no diferencias entre otras partes de la distribución de la ingesta, 
puede llevar a conclusiones incompletas o potencialmente erróneas. Por ello, en este 
estudio se utilizan regresiones por cuantiles para estimar la relación de las 
características de los hogares con las diferentes ingesta en los distintos cuantiles 
considerados. Esta técnica tiene una ventaja sobre la técnica tradicional de mínimos 
cuadrados ordinarios. Ellas relajan el supuesto de un efecto constante de las variables 
explicativas sobre la distribución entera de la variable dependiente. Estos efectos 
varían sobre la distribución entera de la variable dependiente. 

Los resultados empíricos obtenidos sugieren que los efectos marginales del ingreso, 
nivel de educación del jefe de hogar y tamaño del hogar en la cola inferior de la 
distribución son diferentes de los de la media. Por ejemplo, la influencia del ingreso en 
la ingesta de energía es mayor en la cola inferior respecto de la superior, mientras que 
en la ingesta de calcio, hierro y vitamina A ocurre lo contrario. De esta forma, un 
programa que pretenda reforzar la nutrición infantil a través de transferencias 
monetarias tendría un mayor impacto en la ingesta de energía de los cuantiles más 
deficientes respecto de la media pero el impacto sería relativamente menor en la 
ingesta de calcio, hierro y vitamina A. 

Una de las variables explicativas que se analiza en ese trabajo es si el hogar donde 
vive el niño participa de algún programa de asistencia alimentaria. En el caso de la 
muestra de niños entre 1 y 3 años se observa que el 30% de los niños viven en 
hogares que reciben algún tipo de asistencia, mientras que en el caso de niños de 4 y 
5 años ese porcentaje disminuye a 17,25%. A su vez, los resultados revelan que los 
coeficientes de las estimaciones tanto por OLS como por regresiones por cuantiles no 
son estadísticamente significativos para la ingesta de calcio, energía, fibra y proteína. 
Sin embargo, resultan significativos en los cuantiles de ingesta más altos para el caso 
del hierro y vitamina A. Este resultado sugeriría que la ingesta de ciertos nutrientes no 
estaría asociada a la participación en algún programa alimentario. Con ese resultado, 
se abren varios interrogantes, entre ellos sobre la composición de los alimentos 
provistos en los programas alimentarios y sobre quiénes serían los destinatarios de 
esos programas dado que podrían ser aquellos con mayores necesidades donde el 
programa sólo tenga un efecto nivelador. 

Con esos interrogantes abiertos sumados a que Argentina destina aproximadamente 
un 0,11%3 de su PBI a programas de alimentación y nutrición dirigidos a la niñez, en el 
segundo trabajo se busca analizar si esos programas están efectivamente focalizados 
en los niños más pobres. En concreto, se analiza la incidencia distributiva de los 
programas alimentarios destinados a los niños menores de 5 años en los años 2001 y 
2005 y se explora si la estructura de los beneficiarios de los programas cambió entre 
ambos años haciéndose más (o menos) pro-pobres. Adicionalmente, se lleva a cabo 
una descomposición de primera aproximación sobre los determinantes socio-
económicos de esos cambios el grado de focalización.  

                                                 
3 Dato para el año 2003 según el informe “Gasto Público Dirigido a la Niñez en Argentina” elaborado por el 
Ministerio de Economía y Producción. 
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En ese trabajo se utilizan dos encuestas distintas. En primer lugar, la Encuesta de 
Condiciones de Vida (ECV) del año 2001 que fue financiada por el Banco Mundial y 
cuenta con 73.000 observaciones de individuos que viven en áreas urbanas. En 
segundo lugar, la misma encuesta que en el trabajo anterior, la Encuesta Nacional de 
Salud y Nutrición (ENNyS, 2005) del año 2005. La elección de esas encuestas para 
esos años permite capturar la diferencia en el marco normativo y presupuestario de los 
programas alimentarios que se implementó en la Argentina tras la crisis de 2001 y 
2002.  

En los años 2001 y 2002, Argentina sufrió una crisis política, económica y social, 
donde la economía cayó un 11% en 2002. Los niveles de dificultad para acceder a la 
canasta básica fueron los más altos en la historia contemporánea argentina, hasta 
más alta que los reportados durante la hiperinflación de 1989 (Krtiz, 2005). En el 
segundo trimestre de 2002, la pobreza alcanzó al 53% de la población indigencia al 
25%. Luego de la crisis de 2001, según Britos y Costa (2007), las políticas alimentarias 
clásicas se tornaron insuficientes para contener el daño en la seguridad alimentaria y 
nutricional. Por ello, en mayo 2003 se promulgó la ley 25.725 que creó el Programa 
Nacional de Seguridad Alimentaria (PNSA). El PNSA propuso la articulación de los 
diferentes programas nacionales existentes: PEA (distribución de alimentos), FOPAR 
(asistencia a comedores comunitarios), comedores escolares, ProHuerta (huertas 
familiares y escolares) y Programa Materno- Infantil. Para ello promovió la confección 
de una base única de beneficiarios de Programas Alimentarios, un modelo de 
transferencia más ordenado de fondos a las provincias (que contemple tanto los 
fondos para los programas regulares como otros destinados a proyectos específicos 
propuestos por cada jurisdicción) y el fortalecimiento de las instancias de capacitación, 
asistencia técnica y supervisión por parte del Gobierno Federal. Asimismo, mantuvo 
las características anteriores de que el gobierno nacional brindaba los fondos a las 
provincias y ellas establecíann el tipo de implementación (centralizada, 
descentralizada, mixta) según el tipo de actividad.  

En este trabajo, los programas alimentarios fueron agrupados en cuatro grandes 
categorías, siguiendo a Britos y Costa (2007): los programas de distribución de cajas o 
bolsas de alimentos a familias, los comedores comunitarios (gran parte de ellos 
pertenecientes a organizaciones barriales o comunitarias), los comedores escolares, 
todos dependientes del Ministerio Nacional y Provinciales de Desarrollo Social y el 
programa materno-infantil –de menor envergadura presupuestaria pero de mejor 
diseño nutricional con la incorporación de la fortificación con hierro en las leches en 
polvo–dependiente del Ministerio de Salud.  

Para cuantificar el grado de desigualdad relacionada con el ingreso en los programas 
alimentarios, en este trabajo se calculan curvas de concentración e índices de 
concentración. Esta metodología permite capturar la dimensión socioeconómica de las 
desigualdades en los programas a analizar; utilizar información de toda la distribución 
frente al uso de los extremos de la distribución únicamente; comprobar las relaciones 
de dominancia y ofrecer la posibilidad de ser representados visualmente a través de la 
curva de concentración. 

Utilizando esta metodología, el estudio encuentra que los cuatro programas 
alimentarios considerados son pro-pobres cuando los beneficiarios son niños menores 
de 5 años. En base a la distribución nacional del ingreso per cápita de los hogares de 
los niños se encuentra que el programa de comedores comunitarios resulta en ambos 
años el más focalizado en los pobres. Entre 2001 y 2005 se observa un fuerte 
aumento en el grado la focalización de los comedores comunitarios, un aumento en la 
focalización de la recepción de cajas alimentarias y de los comedores escolares y una 
disminución en la focalización del programa de leche en polvo.  



7 

 

Si se toma la distribución regional en vez de la nacional, los resultados cambian. En 
todas las regiones, con excepción de la Pampeana, los comedores escolares resultan 
ser el programa más pro-pobre. Adicionalmente se ha incrementado su focalización 
entre 2001 y 2005. Por otro lado, el índice de concentración de los comedores 
comunitarios en el NOA y NEA no resulta significativamente distinto de 0. Entre 2001 y 
2005, disminuyó el índice de concentración del programa de entrega de leche en polvo 
en todas las regiones. En GBA, la distribución de cajas de alimentos muestra un 
incrementó en la incidencia de los quintiles del medio, disminuyendo la del primer 
quintil entre 2001 y 2005. Por lo que su índice de concentración presenta una 
importante disminución.  

Dado que el índice de concentración tiene el atractivo de poder ser descompuesto en 
factores se realiza un ejercicio de descomposición del índice de concentración de los 
programas de comedores comunitarios. Se eligió ese programa porque los resultados 
anteriores indican que es el programa más pro-pobre y que su grado de focalización 
aumento notablemente entre 2001 y 2005. Para ello se sigue el modelo de Wagstaff et 
al (2003) que consiste en especificar un modelo econométrico que explique las 
probabilidad de ser beneficiario del programa. A partir de la estimación de dicho 
modelo es posible proceder a la descomposición de la desigualdad según la 
contribución de cada uno de los regresores. Si bien presentan distinta intensidad, los 
principales contribuyentes a la desigualdad son los mismos tanto para 2001 como 
2005: nivel de pobreza del hogar (41.3% en 2001 y 57.3% en 2005), nivel de 
educación del jefe de hogar (19.3% y 8.4%), vivir en un hogar que no cuenta con agua 
corriente en el baño (16% y 9.5%) y cantidad de miembros (15.5% y 16.1%). A su vez, 
los resultados muestran que el componente determinístico de los índices de 
concentración entre ambos años se incrementó 5,6 puntos. Los factores más 
relevantes en esta variación fueron el nivel de pobreza, vivir en un hogar sin heladera 
y el tamaño del hogar. Adicionalmente, los cambios de los niños en la distribución de 
las regiones explican el 24% del cambio en el índice de concentración. Por el 
contrario, otras variables como edad, sexo, asistencia escolar de los niños y edad, 
sexo y situación laboral de los jefes de hogar no tienen una contribución relevante en 
los cambios en la focalización. Los resultados de esta primera exploración motivan la 
elaboración en el futuro de un nuevo paper que se concentre exclusivamente en la 
descomposición de los índices de concentración. 

En el tercer trabajo del doctorado se busca avanzar sobre el impacto de los programas 
alimentarios destinados a los niños en Argentina. Dentro de los programas públicos de 
intervención alimentaria se eligió trabajar con los programas de comedores escolares 
pues ellos proveen una significativa intervención nutricional en un período importante 
del desarrollo y han tenido renovada atención como un instrumento de política para 
alcanzar las Metas de Desarrollo del Milenio de educación primaria universal y la 
reducción del hambre en los países en desarrollo. El gran atractivo de estos 
programas es su potencial para mejorar tanto la participación en la escuela, como el 
aprendizaje y las capacidades cognitivas mediante la provisión de alimentos nutritivos 
a niños (Adelman et al, 2008). 

Este trabajo fue escrito en co-autoría con Cecilia Adrogué, que también forma parte de 
su Doctorado en Economía titulado “Calidad y Equidad de la Educación Primaria 
Pública Argentina. Propuestas de Mejora” en esta misma universidad. Con el objetivo 
de armonizar ambas investigaciones, se eligió estimar el efecto del programa de 
comedores escolares sobre el rendimiento académico –medido a través de test 
estandarizados4- en las escuelas públicas de Argentina.  

                                                 
4 En las primeras versiones, como la presentada en la Asociación Argentina de Economía Política (2010), 
se incluía también el impacto en la deserción escolar. 
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La principal fuente de información es el Operativo Nacional de Evaluación Educativa 
(ONEE) para los años 1997, 1999 y 2000, llevado a cabo por el Ministerio de 
Educación de la Nación. El ONEE para los dos primeros años analizados consiste en 
una muestra estratificada aleatoria de las escuelas primarias del país (Berlinsky et al., 
2009), y para el año 2000 en un censo. La muestra de escuelas se modificaba cada 
año, pero un gran número de ellas fueron encuestadas más de una vez y pueden ser 
identificadas por un identificador de escuelas. Dentro de cada escuela el ONEE 
consiste en encuestas a los directores y maestros, así como pruebas y encuestas a los 
alumnos. En base a dichas encuestas hemos construido una base de datos original, 
utilizando como unidad de medida a las escuelas. Por lo tanto, cada observación de la 
base representa una escuela en un año en particular y sus características en ese 
momento. Este trabajo fue uno de los pioneros en construir un panel de escuelas con 
encuestas de varios años, y, hasta donde las autores conocen, este es el primer 
trabajo que analiza empíricamente su impacto sobre el rendimiento escolar 

Los datos descriptivos muestran que la proporción de niños que participan del 
programa se ha incrementado considerablemente entre ambos años y se puede 
afirmar que los programas están efectivamente localizados en las escuelas más 
desfavorecidas, es decir en aquellas donde los alumnos presentan el nivel 
socioeconómico más bajo y aquellas con los peores resultados académicos. 

Para analizar el impacto del programa se busca comparar los resultados de las 
pruebas estandarizadas de una escuela que participa en el programa con los que 
obtendría la misma escuela si no participara del programa en ese momento. Dado que 
ese contrafactual nunca podrá ser observado, y no se cuenta con una prueba aleatoria 
controlada, se trabaja con métodos experimentales que buscan imitar el contrafactual 
bajo condiciones razonables. En este trabajo usamos las escuelas que no participan 
del programa de comedores escolares durante el período bajo análisis como un grupo 
de control del grupo de escuelas que comenzó a participar del programa. Sin embargo, 
somos conscientes que las escuelas bajo tratamiento pueden ser distintas de las 
escuelas que no participan y que estas diferencias pueden estar correlacionadas con 
las  calificaciones en las pruebas estandarizadas y la deserción de sus alumnos. En 
principio, varias de las características inobservables que pueden complicar las 
comparaciones de las escuelas a lo largo del tiempo están fijas en el tiempo. Un 
método común para controlar la heterogeneidad inobservable invariable en el tiempo 
consiste en usar datos de panel y estimar modelos de diferencias en diferencias.  

En este trabajo se utiliza esa estrategia de identificación y se compara el cambio en 
los resultados del grupo de tratamiento- escuelas que empezaron a participar del 
programa- con el cambio de las escuelas del grupo de control- aquellas que no 
participan del programa- durante el período bajo análisis. Mediante la comparación de 
esos cambios, se controla tanto por las características de las escuelas inobservables 
que permanecen fijas en el tiempo como por los factores comunes que cambian en el 
tiempo de la misma forma para ambos grupos y que pueden estar correlacionadas con 
los programas de comedores escolares y con los resultados analizados. El cambio en 
el grupo de control es una estimación del verdadero contrafactual: qué hubiera pasado 
en el grupo de tratamiento si no hubiera comenzado a participar del programa de 
comedores escolares. En otras palabras, el cambio en los resultados del grupo de 
tratamiento controla por características que permanecen fijas dentro de este grupo y el 
cambio en los resultados del grupo de control por los que varían en forma común tanto 
para ese grupo como para el grupo de tratamiento. 

Los resultados muestran que las calificaciones académicas en lengua de las escuelas 
que participaron en el programa varían significativamente respecto de las escuelas 
que no participaron del mismo, mientras que las calificaciones en matemática no 
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presentan variaciones. En concreto, los resultados muestran que la participación en el 
programa de comedores escolares incrementa en cerca de 2 puntos las calificaciones 
de los exámenes de lengua. Dado que la media de ese examen para los alumnos de 
tercer grado es 56 puntos y el desvío estándar es de 11,6, las estimaciones implican 
que la participación en el programa incrementa el rendimiento medio en un 3,5% de la 
media y el desvío estándar en un 17,2%. 

Un posible problema es que la tendencia en el tiempo de las escuelas bajo tratamiento 
sea distinta de la tendencia normal de las escuelas del grupo control. Si esto fuera 
cierto, el cambio en los resultados del grupo control no sería una estimación insesgada 
del contrafactual. Dado que no se puede testear directamente el supuesto de 
identificación de que el cambio en las escuelas del grupo control es una estimación 
insesgada del  cambio en las del grupo tratamiento en el caso de que no ingresaran al 
programa, se puede restringir la muestra para que las escuelas del grupo control y 
tratamiento sean similares en otras características. En orden de controlar por este 
potencial problema, se realizó un chequeo de robustez se restringió la muestra a 
escuelas cuyo NES en el año 1997 se encuentra en el soporte común de la 
distribución de las escuelas de ambos grupos. Al restringir la muestra a escuelas con 
características similares se busca asegurar que ellas estén sujetas a las mismas 
influencias externas y tengas las mismas capacidades para reaccionar a ellas. 
Utilizando estas muestras se repitieron las estimaciones de diferencia en diferencias y 
los resultados encontrados muestran que las estimaciones descritas anteriormente son 
robustas a utilizar las muestras emparejadas. 

Las conclusiones halladas en este tercer trabajo implicarían que la mera existencia de 
comedores escolares –aunque bien focalizados- no necesariamente alcanza para 
compensar el déficit nutricional que los niños traen de sus hogares ni está 
correlacionado con una mejora general en el rendimiento académico. 

En síntesis, los tres trabajos generan información con el objetivo de mejorar la 
efectividad y eficiencia de los programas alimentarios. De este modo, tanto el estado 
como las organizaciones que trabajan en pos de la niñez podrán contar con un 
diagnóstico del estado nutricional de los niños en Argentina y con mayor información 
para asignar de manera más adecuada los recursos destinados a dichos programas y 
fomentar una mejor vigilancia de los mismos. A su vez, el último trabajo presenta una 
metodología que se puede replicar en aquellos casos donde se busca evaluar 
cuantitativamente el impacto de algún programa. Asimismo, cada uno de los trabajos 
abre futuras líneas de investigación. 
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Chapter 1: 

Household Characteristics and Nutrient Intake of Children in Argentina: 

A Quantile Regression Approach5 

 

 

Abstract: 

The present paper investigates the nutrition demand pattern for children in Argentina. The non-
parametric approach of quantile regression is applied to characterize the entire distribution of 
nutrient intake. This technique relaxes the assumption of a constant effect of the explanatory 
variables over the entire distribution of the dependent variable. The results show that the 
relation at the tails of the intake distribution between nutrients and household characteristics is 
often quite different from those at the mean. A comparison of the quantile regression results 
with OLS results suggests that conclusions and policy suggestions based only on OLS results 
are incomplete.  

 

JEL classification: I10, I30,C21 

Keywords: nutrient intake; quantile regression; children; Argentina; nutrient 

intervention. 

 

 

                                                 
5 The author wishes to thank Leonardo Gasparini, Edith Guiguet, Gustavo Rossini, Martin Rossi and 
Mariana Viollaz and the participants in seminars at the 4th National Meeting of Social Policies held in Santa 
Fé (November 2008) and the Annual Meeting of the Asociación Argentina de Economía Política held in 
Mendoza (November 2009) for their helpful comments.  
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1.1. Introduction 

Dietary patterns established in childhood may significantly influence the probability of 

acquiring several chronic health conditions that can reduce welfare and hasten 

mortality (National Research Council, 1989). Hence, children have been identified as 

an important target group for national public health initiatives aimed at health promotion 

and disease prevention. It is easier to establish healthful habits during childhood than 

to attempt to change eating habits later in life. Thus, childhood offers an opportunity for 

nutrition education to influence the establishment of healthful lifelong eating patterns. In 

developing nutrition education programs for children, health professionals benefit from 

information about the diet quality of diverse groups of children. Knowledge of children's 

dietary patterns allows for the targeting of nutrition information to groups where 

nutrition intervention is needed to improve risk factor profiles. (Johnson et al., 2004) 

Micronutrients such as vitamin A, iron and various minerals and trace elements are not 

produced by the body and are required in only small quantities. Yet, micronutrient 

deficiencies can cause learning disabilities, impair work capacity, and have been 

associated with heightened morbidity and mortality- particularly among pre-school 

children and pregnant women. (World Bank, 1994) 

For these reasons, explaining children’s nutrient intake differences by household 

characteristics has been an active research area. Dietary disparities due to these 

characteristics have been examined in many studies for the developed countries (e.g., 

Adrian and Daniel 1976; Windham et al. 1983; Nayga 1994; Blaylock et al. 1999; 

Variyam et al. 2002; Kandpal and McNamara 2009), while most of the studies for the 

developing countries have concentrated on the relation between calorie intake and 

income (Sinha 2005). As against the conventional wisdom, the empirical literature on 

the relationship between income (or expenditure) and the demand for calories has 
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produced the corresponding elasticity estimates of a very wide range: from zero to 

greater than one6.  

In the case of Argentina, Fiszbein and Giovagnoli (2004) studied the factors associated 

with hunger that can potentially affect the probability of an Argentinean household 

experiencing hunger. They found that the household head education and the 

household size affect that probability. After controlling by many variables, when the 

education of the household head was higher, the household had a less probability of 

experiencing hunger. The size of the household increased the probability of 

experiencing hunger. In addition, they found that household with children were more 

vulnerable. As regards the impact of income, the increase in the household income did 

not have a strong effect in reducing the probability of experiencing hunger, except in 

the lower income households. 

Most of the studies have typically used the least squares multiple regression method to 

estimate the regression-adjusted differences in the conditional mean of intakes due to 

the household characteristics. However, for many nutrients the risk of dietary 

inadequacy, and therefore, the risk of adverse health effects, is greater at the lower 

parts of the intake distributions than at the mean. (Variyam et al., 2002)  

A more complete picture of covariate effects can be provided by estimating a family of 

conditional quantile functions. It has an advantage over the traditional ordinary least 

square technique. It relaxes the assumption of a constant effect of the explanatory 

variables over the entire distribution of the dependent variable. The quantile regression 

approach allows us to assess the differences in the characteristics over the entire 

distribution of the dependent variable. (Sinha, 2005)  

                                                 
6
 A range of studies including Reutlinger and Selowsky (1976) and Bouis and Haddad (1992) for the 

Philippines, and Ravallion (1990) for Indonesia, suggested the elasticity to be close to zero.  However, 
other studies, including Behrman et al (1987) for Pakistan, and Strauss (1984) for Sierra Leone, suggested 
the elasticity is closer to 1. Amongst the more recent studies, while Subramanian and Deaton (1996) and 
Gibson (2000) found relatively large calorie-expenditure elasticities for India and Papua New Guinea, 
respectively, the comparable estimates for Nigeria, as reported in Aromolaran (2004), were found to be 
small and close to zero. 
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Using quantile regressions, Variyam et al.(2002) characterized factors associated with 

the likelihood of macronutrient excess or inadequacy among U.S adults by modeling 

parts of the conditional distribution of dietary intakes other than the conditional mean. 

Their results indicated that differences in mean macronutrient intakes based on 

sociodemographic characteristics can be quite different from intake differences at other 

parts of the distributions. Kandpal and McNamara (2009) also used quantile 

regressions to study the determinants of child body-mass-index, heightfor-age, and 

hemoglobin at different points of the conditional distribution. Their results showed that 

only considering the conditional mean of the entire distribution can yield misleading 

results. They found that household maternal health and education have larger effects 

at the lower end of the distribution than on the upper end, for all three child nutritional 

indicators.  

To capture information at the tails of the children’s nutrient intake in Argentina, the non-

parametric approach of quantile regression is applied to characterize the entire 

distribution of nutrient intake based on the National Survey on Nutrition and Health 

(2005).  

The present paper is organized as follows. Section 2 introduces the empirical model. 

Section 3 explains the data used in the analysis. Section 4 gives a detailed overview of 

the quantile regression technique used in the analysis. Section 5 presents the empirical 

results. Section 6 discusses the conclusions. 

 

1.2. Empirical model 

Following Nayga and Capps (1994), the basic model of consumption for specific 

nutrients resembles the Engel function, which relates changes in the consumption of a 

good to changes in income. This function can be derived from consumer theory by 

assuming that a consumer chooses a consumption bundle so as to maximize utility 
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subject to a budget constraint. Maximizing a consumer’s utility subject to the budget 

constraint will lead to consumption functions for commodities: 

),( ypfqi=  (1) 

where p denotes a vector of prices; y is consumer income; and qi is the consumption of 

the ith commodity. By extending this model to examine the consumption of nutrients, 

the intake of a certain nutrient is given by: 

∑=
j jjqaN  (2) 

where aj denotes the amount of nutrients contained in each unit of commodity qj. 

Substituting equation (1) into equation (2) leads to the nutrient consumption function of 

the following form: 

),( ypgN =  (3) 

Recognizing that consumers’ preferences may vary with various socioeconomic and 

demographic variables, and assuming that prices are constant in a cross-sectional data 

set, a consumption model for a particular nutrient can be specified as: 

),( SyhN iii =  (4) 

where Ni corresponds to the intake of a certain nutrient by individual i; Yi corresponds 

to the income level of the individual i; and S is a vector representing various 

socioeconomic and demographic factor7. 

 

1.3. Data 

The dietary data for children were obtained from the National Survey on Nutrition and 

Health (2005). This survey is nationally representative and it is collected in urban areas 

                                                 

7
 For Variyam et al. (2002), these functions could be viewed as Engle functions derived from the traditional 

consumer theory, or alternatively, as linear approximations of reduced-form health input demand functions 
derived from the household production model. 
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and localities with more than 5,000 habitants. The field work was done during the 

months of June and July of 2005. 

The objective of this survey is obtaining information of the nutritional and health status 

of children between 6 month and 5 years, women from 10 to 49 years old and pregnant 

women. It has two groups of variables. On one hand, variables that measure the 

nutritional status (ie. food and anthropometrics indicators) and, on the other hand, 

variables associate potentially with the nutritional status (socioeconomic and 

demographic variables, diseases, health and children development). (Crosta and Porto 

2007) 

By combining the food records8 with a nutrient database9, the survey provides 

information on the intake of a variety of macronutrients, vitamins, and minerals. In this 

study, we focused on six nutrients— calcium, energy, iron, fiber, protein and vitamin A- 

on children from 1 to 5 years old.  

Table 1 reports the mean and selected percentiles of the intakes of those six selected 

nutrients by Argentinean children. It shows that the mean intakes of nutrients are 

consistently higher than the median (50th percentile) intakes. This suggests that the 

intakes are asymmetrically distributed with some influential observations at the upper 

tails   

It is observed an important dispersion between the tails of the nutrient intake 

distribution. The main differences between the the percentils 10 and 90 appear for 

vitamin A and calcium for both groups and iron and fiber for the group of children 

between 1 and 3 years old, in which the difference is more than five times. For 

example, for children aged 1-3, the calcium intake at the 90th percentile, 1316 

milligrams (mg), is well above the recommended daily intake of 500 mg, whereas at 

even the 25th percentile, the intake is 443 mg, clearly below the healthful level. 

                                                 
8 The survey collected dietary data for the previous 24 hours. 
9 Argenfoods is the principal source. 
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Table 1.1 also reports the daily intake levels for these nutrients recommended by the 

health authorities for the relevant age groups. Comparing the intake distributions with 

the recommended intake levels, it is observed that protein intake of most of the 

Argentinean children is clearly above the adequate levels. By contrast, the fiber intake 

of most children is clearly below the recommended levels. For the other four nutrients, 

children at the 10th-25th quantile of the nutrients distribution have less than the 

recommended intake per capita consumption.  

Hence, these results suggest that, conditioned by income and education, children at 

the 10th-25th would live in undernourished households not very conscious about 

nutritional inadequacies. These disparities confirm that policy measures taken 

according to the results on studies based on an average household i.e., a 

representative household assuming that behaviour of all households in the society is 

homogenous, are not likely to be equally effective for all members of the society. 

 

1.4. Estimation strategy 

To take account of the heterogeneity of the population, quantile regression is used in 

the estimations. Koenker and Bassett (1978) introduced it as a generalization of the 

sample quantile to the conditional quantile, where the conditional quantile is expressed 

as a linear function of explanatory variables. This is analogous to the OLS regression 

where the conditional mean of a random variable is expressed as a linear function of 

explanatory variables. By enabling the estimation of any conditional quantile, quantile 

regression allows one to describe the entire conditional distribution of a dependent 

variable given a set of regressors. 

Quantile regression methodology has many advantages (Buchinsky 1998). Firstly, it 

should be noticed that the model is well suited to characterize the entire conditional 

distribution of a dependent variable given a set of regressors. Moreover, potentially 
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different slopes at distinct quantiles may be interpreted as differences in the response 

of the dependent variable to changes in the regressors at various points in the 

conditional distribution of the dependent variable. Saying it in another way, quantile 

regression model assumes that covariates may not only shift the location or the scale 

of the conditional distribution, but also could affect the shape of the distribution as well.  

Secondly, the quantile regression estimator is “robust” when the dependent variable 

has outliers or the error distribution is “longtailed.” Since the objective function from 

which the quantile regression estimator is derived is a weighted sum of absolute 

deviations, the parameter estimates are less sensitive to a few large or small 

observations at the tails of the distribution.  Thirdly, when the error term is non-normal, 

quantile regression estimators may be more efficient than least square estimators. As 

Koenker and Basset (1978) point out, when random variables are known to be normal, 

the least square estimator, β, is efficient and unbiased; but unfortunately this estimator 

is highly sensitive to outlier contamination, even if it is low, making it a very poor 

estimator in many non-normal, especially long-tailed situations. 

Koenker and Bassett (1978) show that quantiles may be obtained from a simple 

optimization problem. The key idea in their methodology implies replacing the process 

of ordering and sorting sample observations by the process of optimizing. This 

methodology allows the generalization of quantiles to a much richer class of models. 

According to Koenker and Hallock (2001), it is possible to define the θth sample 

quantile, 0< θ <1, as any solution to the minimization problem: 

)(min ξρθ −∑ iy     (5) 

ℜ∈ξ  

where the loss function ρθ (·) is the piecewise linear function 

ρθ (u) = u(θ − I (u < 0))    (6) 
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for some θ Є (0,1) that yields the θth sample quantile as its solution. 

From this definition of unconditional quantiles as an optimization problem, Koenker and 

Hallock (2001) show that it is straight to define conditional quantiles in the same way as 

least squares regression does with the sample mean. Having a random sample {y1, 

y2,. . . , yn}, and solving: 

2

1

)(min µ−∑
=

i

n

i

y     (7) 

ℜ∈µ  

it is obtained the sample mean, that is to say, an estimate of the unconditional 

population mean, E(Y). For the purpose of obtaining an estimate of the conditional 

expectation function E(Y/x), µ is substituting by a parametric function µ (x, b) to give: 

2

1

),((min βµ ii

n

i

xy −∑
=

 )    (8) 

pℜ∈β  

Similarly, to obtain an estimate of the conditional median function it is possible to 

proceed with quantile regression by replacing the scalar ξ by the parametric function ξ 

(xi,β) and setting θ to ½. Replacing absolute values by ρθ (·) and solving: 

)),((min
1

βξρθ ii

n

i

xy −∑
=

   (9) 

pℜ∈β  

it is obtained estimates of the other conditional quantile functions. 

According to Koenker (2005), the above optimization problem can be reformulated and 

solved very efficiently by linear programming methods. This way, quantile regression is 

improved not only from the theoretical side, but also from the practical one (Buchinsky, 

1998). On the first side, the robustness of the quantile regression estimator is 
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guaranteed by the linear programming reformulation. Provided the residual sign is not 

altered the magnitude of the response variable may be changed and the solutions 

would not be altered. For example, having the data cloud and the fitted 75th quantile 

regression line slicing through it, it is possible to move any observation above it without 

altering the position of that fitted 75th quantile regression. That is to say, as long as 

moving the position of the observations does not imply crossing the regression line, the 

solutions obtained do not suffer changes. On the second side, it is assured that the 

quantile solutions will be accomplished in a finite number of simplex iterations. 

Koenker and Xiao (2002) develop the statistical inference necessary to test the location 

and scale shift hypotheses. The location shift hypothesis is a pure location change 

model, which corresponds to the classical homoscedastic linear regression model. This 

hypothesis implies that the quantile regression slopes are constant and independent of 

θ, implying only a change in the mean of the distribution. A more general case 

corresponds to the location-scale hypothesis in which the slopes of the quantile 

regression depend upon θ. 

To estimate the covariance matrix of the regression parameter vector, we employ the 

design matrix bootstrap methodi to obtain estimates of the standard errors for the 

coefficients in quantile regression (Buchinsky 1995, 1998). Based on a Monte Carlo 

study, Buchinsky (1995) recommends the use of this method as it performs well for 

relatively small samples and is robust to changes of the bootstrap sample size relative 

to the data sample size. More importantly, the design matrix bootstrap method is valid 

under many forms of heterogeneity. 

Based on the empirical model of section 3, we specify the following model: 

´)( θθ βα iii xxyQuant +=    (10) 

where yi denotes the intake of a certain nutrient by the ith individual at θth quantile.  
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Based on the specifications found in previous research on how a number of 

socioeconomic and demographic variables affect food consumption behavior and 

nutrient intake and conditioned by data available, we focus on the following household 

characteristics: income, education level and sex of the householder and household 

size. Table 1.2 presents summary statistics of these variables. 

Rather than restrict the effects of income and household size by entering income on a 

per capita basis, we include income and household size as separate variables. As 

household size increases, it is hypothesized that the individual would decrease the 

intake of most nutrients because of possible income constraint. Education is 

represented by years of schooling completed by the householder at the time of survey. 

As individual characteristics, the age and weight of the respondents are included to 

control for the influence of body mass on the amount of food intake. A dummy that 

captures if the child received food assistance10 in the last 3 months is also included. 

According to Nagya (1994), evidence also exists for the United States, in most 

instances, to indicate that participation in government food assistance programs leads 

to increases in the levels of nutrient intakes, all other factors held constant. 

In addition to these covariates, we use regional dummies to control for possible 

variations in intakes due to geographic differences in food prices and other location-

related factors. Finally, we also include a set of dummies to control for the day of the 

week when the intake was recorded. 

 

1.5. Main Results 

The purpose of using quantile regressions is to estimate the relation between the 

dependent variable and the explanatory variables at various points along the 

                                                 
10

 As noted by Koenker and Hallock (2001), the differences between competing methods of inference for 
quantile regression are very small in practice and are more robust than other forms of inference in 
econometrics. 
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conditional distribution of the dependent variable. However, as noted earlier, if the 

distribution of the dependent variable is homoskedastic (that is, the conditional 

variance of dependent variable’s distribution is constant by the level of independent 

variables), the estimated coefficients will be identical between quantiles and the 

conditional mean estimated by Ordinary Least Squares (OLS). In this case, the quantile 

slope coefficient estimates do not provide any additional information about the behavior 

of the dependent variable with respect to the explanatory variables beyond the 

information conveyed by the OLS slope estimates. Therefore, the first step after 

estimating quantile regressions is to test whether the estimated slope coefficients are 

equal across the quantiles. 

As shown by Koenker and Bassett (1982), such a test for the equality of slope 

coefficients across quantiles is a robust test for heteroskedasticity. The resulting chi-

square test statistics are reported in table 1.3. The null hypothesis of homoskedasticity 

is rejected decisively (p<.01) in all cases. This implies that the slope coefficients differ 

significantly across quantiles and are likely to provide additional information about the 

behaviour of intakes beyond that conveyed by the OLS estimates alone. 

In tables 4 to 15 detailed in the annex, we report coefficient estimates for calcium, 

energy, iron, fiber, protein and vitamin A. To keep the discussion manageable, the 

tables report only the estimates for six key variables of policy interest—income, 

educational attainment and sex of household head, household size, food assistance 

program participation and regional dummies. For comparison with the quantile 

estimates, the first column in each table presents the OLS estimates. The standard 

errors for the quantile regression estimates were obtained using the design matrix 

bootstrap with B = 20 replications. The standard errors for the OLS estimates were 

robust to heterocedasticity. 

Income 
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For children between 1 and 3 years old, the OLS income coefficients for calcium (table 

1.4), energy (table 1.6), iron (table 1.10), protein (table 1.12) and vitamin A (table 1.14) 

intakes are positive and statistically significant, implying a positive relationship between 

household income and the consumption of these nutrients, when other explanatory 

variables are held constant. Additionally, the income coefficients at most of the five 

quantiles of those nutrients maintain the influence for income. On one hand, income 

influences calcium, iron and Vitamin A intake in a similar fashion. The increase in the 

intake attributable to income is larger at the upper conditional quantiles compared with 

the conditional mean or the lower quantiles. For example, the differences in the 

estimated effects between 0.1q and 0.9q are near 156 percent for calcium intake of 

children between 1 and 3 years old. Hence, income contributes to increase the intake 

inequality of calcium, iron and vitamin A. On the other hand, for energy and protein 

intake, income has a more uniform relationship across the quantiles. The equality of 

income coefficients at symmetrical protein and energy intake quantiles could not be 

rejected (table 1.16). By contrast, the OLS coefficient for income on fiber intake is 

insignificant (table 1.8). The same occurs at the five quantiles.  

For children between 4 and 5 years old, the additional information revealed by the 

quantile estimates compared with the OLS estimate comes into sharper focus for 

calcium (table 1.5). Although the OLS estimates show that income has a positive effect 

on calcium intake of children, the quantile estimates reveal that this beneficial effect is 

almost entirely located at the upper quantiles. Here, the differences in the estimated 

effects between 0.1q and 0.9q are over 114 percent. The OLS coefficients for income 

on energy (table 1.7) and protein (table 1.13) intake are significant, implying that 

protein intake changes in response to a change in the income. The quantile estimates 

reveal that income has a more uniform relation with the energy intake, whereas the 

protein intake of the 0.90q is not statistically significant. Again, the coefficients for 

income on fiber intake are insignificant (table 1.9). While the OLS and 0,25q 
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coefficients are positive and statistically significant for the iron intake, the rest of the 

quantiles are insignificant. For Vitamin A intake (table 1.15), the estimated income 

coefficients clearly illustrate the importance of examining the whole conditional 

distribution rather than focusing on just the conditional mean. While the OLS coefficient 

for income on children of 4-5 years old intake is insignificant, the income coefficients for 

Vitamin A from the 0.1q to 0.75q are positive and statistically significant.  

Educational level of Household Head 

The relation between educational attainment and household head on children’s nutrient 

intake for both samples is uniformily positive and statistically significant across all of the 

OLS estimates. 

For children between 1 and 3 years old, all quantiles coefficients for educational 

attainment of householder are positive and statistically significant. These coefficients 

for fiber, iron, protein and vitamin A intake are larger at the upper conditional quantiles 

compared with the conditional mean or the lower quantiles, whereas the calcium and 

energy decline from the 0.25q to the 0.5q, from where they start to increase. 

For children between 4 and 5 years old, the coefficients of iron, protein and vitamin A 

are relatively greater at the upper end of the intake distribution, whereas the 

coefficients of calcium, energy and fiber are more uniform across the intake.  

Sex of the Household Head  

The OLS coefficient for sex of the household head is generally negative but only 

statistically significant for iron and protein in the sample of children of 1 to 3 years old. 

Additionally, the lower quantiles estimate of calcium, energy, iron and protein are 

negative and statistically significant.  

Household Size 

For children of 1 and 3 years old, the OLS results show that an additional household 

member has a negative and significant association with children nutrient intake, except 
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for fiber. The quantile estimates does not reveal that this negative relation presents a 

common trend. In the case of calcium and protein, the quantiles estimates are almost 

uniformly located, while in the case of energy and iron are relatively greater (in 

absolute terms) at the lower quantiles of the intake distribution. By contrast, the 

estimates of vitamin A are greater at the 0.75q than at the 0.10q. 

For children of 4 and 5 years old, the relation between the size household and the 

nutrient intake depends on the nutrient. Although the OLS coefficient is not statistically 

significant for iron and vitamin A, it is positive and significant for fiber and it is negative 

and significant for calcium, energy and protein. Additionally, the quantile estimates are 

relatively greater (in absolute terms) at the lower quantiles of the protein and vitamin A 

intake distribution. 

Food Assistance Program Participation 

After controlling for other explanatory variables, the OLS and quantiles coefficients of 

food assistance program participation on calcium, energy, fiber and protein intake are 

entirely insignificant in both samples.  

There is a positive relation between this explanatory variable and the iron and vitamin 

A intake. For children between 1 and 3 years old, the OLS coefficient on iron intake is 

significant and positive. In adittion, this association is larger at the upper conditional 

quantiles compared with the conditional mean or the lower quantiles. In the case of 

vitamin A, only the 0.90q coefficient is statistically significant and positive. For children 

between 4 and 5 years old, the OLS, 0.75q and 0.90q coefficients for food assistance 

on iron intake are statistically significant and positive.  

Regional Characteristics 

There are differences in nutrient intake between regions. The diet of children of both 

samples in the region of Pampeana seems to have a greater intake at the conditional 

mean of calcium, energy, fiber and protein than the region of Great Buenos Aires. 
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Additionally, these Great Buenos Aires-Pampeana differences are still repeated at 

most of the quantiles. 

On the other hand, the diet of children in the region of NOA is significantly lower in 

calcium, fiber and protein than the diet of children in the Great Buenos Aires. The 

quantiles estimates for children from 1 to 3 years old shows mantains the difference, 

except for the 0.90q. In the case of iron, the OLS coefficients are not statistically 

significant in both samples.  Most of the quantiles estimates are also not statistically 

significant. 

The OLS coefficients for vitamin A intake show that Great Buenos Aires has a higher 

intake than most of the regions in both samples. This difference is larger at the lower 

conditional quantiles compared with the conditional mean or the upper quantiles. 

Hypothesis Tests Results 

Although the joint equality of all coefficients across the five quantiles was rejected for 

all nutrients, it still leaves open the possibility that the coefficients of individual 

explanatory variables may be equal across the quantiles. Therefore, we also tested for 

the equality of the slope coefficients of the selected explanatory variables across 

quantiles. In tables 16 and 17 we present test statistics (F-values) for slope equality at 

symmetrical quantiles (0.1q = 0.9q and 0.25q = 0.75q). The p-values of the test 

statistics are reported in parenthesis. 

These test results show that some slope coefficients indeed vary across the quantiles. 

For example, the slopes for calcium and iron intake were significantly different from 

each other between the 0.10q and 0.90q and between 0.25q and 0.75q for income and 

food assistance program participation, respectively. 

 

1.6. Conclusions 
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Firstly, this paper has been an attempt to model the relationship between household 

characteristics and nutrient intakes among Argentinean children using the National 

Survey on Nutrition and Health (2005). Like Fiszbein and Giovagnoli (2004) findings, 

our results indicate that a number of household characteristics are related to the 

consumption of certain nutrients. The educational level of household head has a 

positive relation with the nutrient intake of Argentinean children. The majority of the 

nutrient intake has a negative connection with the size of the household, suggesting 

that children of larger households are more likely to be at nutritional risk. However, our 

results show that income has a positive relation with the demand of most of the 

nutrients analyzed in this paper. Additionally, we find that the sex of the household 

does not have any significant relation with most of the nutrient intake and that the 

coefficients for food assistance program participation are mostly insignificant in both 

samples -except for iron (both samples) and vitamin A (children between 4 and 5 years 

old). 

Secondly, understanding and quantifying the relative differences in nutrient intakes 

among population subgroups are important for targeting nutrition promotion programs 

and expenditures. In particular, the nature of intake distributions is such that the risk of 

dietary inadequacy is greater at the tails of the distributions than at the mean. 

Consequently, it is questionable to assume that the relation between the nutrient intake 

and household characteristics will be constant along all parts of the conditional 

distribution of intakes. 

However, majority of the extant literature has concentrated on an average household 

i.e., a representative household assuming that behaviour of all households in the 

society is homogenous because the analysis in these studies is mostly done at the 

mean. As they focus on only one part of the distribution, they may give an incomplete 

picture of the sources of intake difference among population subgroups. Hence, policy 

measures taken according to these results are not likely to be equally effective for all 
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members of the society. Therefore, it is important to take account of the heterogeneity 

of the population. A more complete picture of the location of differences among 

population subgroups emerges from the quantile regression estimates than was 

available from the OLS estimates alone.  

Like Variyam et al (2002), our quantile regression findings clearly suggest that for key 

household characteristics, the coefficients at the tails of the intake distribution are often 

quite different from those at the mean. In particular, the coefficents at the lower 

quantiles are smaller than at the upper quantiles. For children between 1 and 3 years 

old, our results shows that this occurs for (i) income and calcium, iron, vitamin A, (ii) 

education of household head and fiber, iron, protein and vitamin A, (iii) household size 

and energy and iron, and  (iv) food assistance program participation and iron and 

vitamin A. For children between 4 and 5 years old, it happens for (i) income and 

calcium, (ii) education of household head and iron, protein and vitamin A, (iii) 

household size and protein and vitamin A and (iv) food assistance program 

participation and iron.  

In conclusion, the analysis in this paper suggests that the ordinary least square method 

gives an incomplete picture of the responsiveness of the nutrition intake for various 

children. These results have implications for future studies evaluating the dietary 

impact of many nutrition-related policy interventions such as food assistance programs. 

For such studies to fully uncover the extent and nature of the behavioral impact, it is 

essential to look beyond the conditional mean to parts of the dietary intake distribution 

where the risk of inadequacy is greatest.
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TABLES 

Table 1.1 

Recommended intakes of macronutrients and their observed distributions 
among Argentinean Children 

 
  

Unit 
Recommended 

Intake 
Mean 

Percentile 

    0,1 0,25 0,5 0,75 0,9 

Calcium 1-3 years mg 500 755 218 443 719 1013 1316 

 4-5 years mg 800 689 180 393 660 933 1203 

Energy 1-3 years Calorias 1350 1803 833 1237 1722 2280 2861 

 4-5 years Calorias 1600 1933 955 1352 1852 2421 2995 

Iron 1-3 years mg 7 8 3 4 6 9 15 

 4-5 years mg 7 9 4 5 8 11 15 

Fiber 1-3 years g 19 6 2 3 6 9 12 

 4-5 years g 25 9 3 5 8 11 16 

Protein 1-3 years g 13 50 23 35 48 63 79 

 4-5 years g 16 59 31 43 57 73 90 

Vitamin A 1-3 years mg 400 513 118 214 355 578 933 

  4-5 years mg 450 487 111 200 342 547 803 

Source:  own elaboration based on the National Survey on Nutrition and Health (2005) 
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Table 1.2 

Explanatory variables, means, and sample size 

 

Variable Children between 1 and 3 years old Children between 4 and 5 years old 

   

Household Characteristics   

   

Income ($) 991.3 988.124 

 (1168.3) (929.1) 

   

Education of Household Head (years) 9.93 9.82 

 (4.22) (4.26) 
   

Sex of Household Head (0: male; 1:female) 23.1 23.3 

   

Household Size 5.43 5.5 

 (2.24) (2.18) 

   

Children Characteristics   

   

Food Program Recipient (0:no; 1:yes) 30.1 17.25 

   

School Attendance (% that attends) 7.3 81.54 

   
Age 2.17 4.96 
 (0.86) (0.54) 
   
Weight (kg) 12.69 18.90 
 (3.96) (4.32) 
   
Regional Distribution (Total 100%)   

   
Great Buenos Aires (include Buenos Aires city 
and the suburbs) 12.53 13.81 

Cuyo (Mendoza, San Luis, San Juan) 16.32 17.58 
Pampeana (rest of Bs As province, Cordoba, 
La Pampa, Santa Fé) 15.77 16.66 
NEA(Chaco, Corrientes, Entre Ríos, Misiones, 
Santiago del Estero).  17.42 16.45 
NOA(Catamarca, Formosa, Jujuy, La Rioja, 
Salta, Tucuman) 19.54 18.35 
Patagonica (Chubut, Neuquen, Rio Negro, 
Santa Cruz and Tierra del Fuego) 18.43 17.16 

   

Sample Size (N) 7624 3369 
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Table 1.3 

Tests for equality of regression coefficients across the five quantiles 

 
      

 Children Children 
   1-3 years old  4-5 years old 

Calcium  33.74 7.75 

Energy 28.13 7.43 

Iron 399.49  432.41 

Fiber  224.90 43.97 

Protein  95.09 17.80 

Vitamin A 211.86 784.32 

Note: Under the null hypothesis of equality 
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Table 1.4 

Calcium: Quantile Regression Estimates- Children between 1 and 3 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income 0,035  0,024  0,033  0,041  0,058  0,061  
 (0,008) *** (0,007) *** (0,008) *** (0,011) *** (0,012) *** (0,019) *** 

Education of Household Head 15,216  12,799  16,580  14,712  14,967  16,937  
 (1,386) *** (1,425) *** (1,743) *** (1,372) *** (1,905) *** (3,272) *** 

Sex of Household Head -1,450  -27,505  -0,547  -9,537  -7,468  27,461  
 (11,578)  (10,270) *** (17,276)  (12,121)  (14,977)  (24,690)  
Household Size -14,864  -13,705  -20,755  -15,489  -10,388  -10,352  
 (2,257) *** (2,124) *** (3,198) *** (2,254) *** (3,212) *** (4,742) ** 
Food Program Recipient -16,780  4,500  -8,963  -16,497  -34,096  -18,275  
 (11,494)  (14,398)  (15,548)  (13,262)  (18,203)  (31,882)  
Cuyo -2,678  -60,034  -7,393  -2,930  6,887  34,589  
 (20,005)  (24,228) ** (26,355)  (21,793)  (34,652)  (45,924)  
Pampeana 36,241  35,181  69,695  33,783  20,261  44,695  
 (18,850) * (21,307) * (21,275) *** (19,649) * (29,945)  (40,920)  
NEA -55,505  -28,892  -10,659  -64,121  -93,138  -89,786  
 (19,114) *** (24,746)  (24,484)  (25,162) ** (33,078) *** (52,453) * 
NOA -89,632  -83,013  -61,577  -96,987  -90,449  -90,172  
 (18,847) *** (23,846) *** (24,279) ** (21,767) *** (29,330) *** (49,004) * 
Patagonica -43,276  -16,516  -16,749  -48,656  -95,013  -44,955  
 (18,499) ** (21,313)  (19,268)  (21,581) ** (29,461) *** (42,932)  
Constant 582,194  152,886  303,607  532,725  749,258  999,675  
  (37,476) *** (34,542) *** (42,197) *** (43,988) *** (59,020) *** (75,841) *** 

Observations 7624  7624   7624   7624   7624   7624   

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.5 

Calcium: Quantile Regression Estimates- Children between 4 and 5 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income 0,057  0,039  0,054  0,068  0,055  0,083  
 (0,010) *** (0,014) *** (0,012) *** (0,013) *** (0,014) *** (0,030) *** 

Education of Household Head 10,593  7,521  -35,296  -14,768  -23,117  20,365  
 (1,698) *** (1,344) *** (34,495)  (2,610) *** (20,365)  (0,256)  

Sex of Household Head -6,805  -27,636  -15,631  15,423  -10,718  5,568  
 (16,003)  (13,820) * (18,244)  (19,343)  (20,528)  (47,777)  
Household Size -18,246  -14,768  -22,876  -18,449  -13,162  -16,402  
 (3,118) *** (2,610) *** (3,507) *** (2,744) *** (4,742) *** (3,858) *** 
Food Program Recipient -42,528  -23,117  -19,300  -58,130  -78,351  -38,722  
 (18,130) ** (20,365)  (24,095)  (22,645) ** (31,577)  (50,054)  
Cuyo 2,716  -56,423  -67,557  -8,428  56,054  32,449  
 (25,523)  (27,524) ** (31,127) ** (34,397)  (38,217)  (59,216)  
Pampeana 71,674  50,418  81,458  73,257  118,523  57,988  
 (23,867) *** (32,203)  (24,893) *** (25,480) *** (34,798) *** (56,542)  
NEA 10,674  -33,172  -9,938  4,371  29,915  26,641  
 (25,135)  (31,909)  (25,921)  (26,629)  (37,137)  (50,978)  
NOA -58,373  -79,504  -103,799  -72,588  -28,289  -66,347  
 (24,623) ** (28,673) ** (32,435) *** (33,083) ** (39,759)  (64,157)  
Patagonica 32,903  -6,063  25,755  29,316  44,610  37,575  
 (24,325)  (31,726)  (24,601)  (29,647)  (34,868)  (69,430)  
Constant 687,158  272,48  469,345  577,012  837,696  1173,581  
  (71,586) *** 110,71 *** (102,093) *** (91,635) *** (118,608) *** (178,368) *** 

Observations 3369  3369  3369   3369   3369   3369   

 

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.6 

Energy: Quantile Regression Estimates- Children between 1 and 3 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income 0,027  0,028  0,027  0,033  0,016  0,009  

 (0,009) *** (0,012) ** (0,012) ** (0,011) *** (0,014)  (0,018)  

Education of Household Head 22,557  21,605  22,496  19,334  25,737  24,438  

 (2,465) *** (2,774) *** (2,986) *** (2,630) *** (3,043) *** (4,516) *** 

Sex of Household Head -31,174  -97,623  -61,001  -40,034  -8,293  26,170  

 (21,611)  (24,373) ** (27,971) ** (23,674) * (30,479)  (52,559)  

Household Size -25,229  -26,999  -29,415  -26,869  -22,922  -23,425  

 (4,316) *** (4,236) *** (4,430) *** (3,793) *** (5,840) *** (7,524) *** 

Food Program Recipient 13,201  35,155  0,327  13,452  24,836  -10,839  

 (21,461)  (18,166) * (25,591)  (35,250)  (31,486)  (44,707)  

Cuyo 102,995  66,960  11,999  54,958  163,650  134,706  

 (37,297) *** (55,159)  (53,244)  (55,812)  (71,584) ** (91,948)  

Pampeana 170,863  187,463  112,160  152,148  164,032  148,140  

 (34,997) *** (42,091) *** (42,829) ** (38,650) *** (61,238) ** (84,100) * 

NEA 13,617  31,587  -29,712  -59,516  4,286  13,104  

 (36,140)  (55,726)  (47,292)  (43,607)  (60,240)  (73,678)  

NOA -0,767  32,163  -5,588  -52,672  54,923  -21,991  

 (34,974)  (51,231)  (43,194)  (43,227)  (58,063)  (72,864)  

Patagonica -6,618  4,779  -15,470  -44,814  41,602  -71,276  

 (34,736)  (46,895)  (47,344)  (42,871)  (64,275)  (84,171)  

Constant 1196,265  476,857  844,714  1221,14  1355,206  1930,695  

  (73,965) *** (80,977) *** (72,422) *** (87,081) *** (120,589) *** (134,041) *** 

Observations 7624  7624  7624  7624  7624  7624 *** 

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.7 

Energy: Quantile Regression Estimates. Children between 4 and 5 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income 0,058  0,064  0,054  0,046  0,058  0,048  

 (0,018) *** (0,015) *** (0,020) *** (0,022) ** (0,025) ** (0,028) * 

Education of Household Head 12,301  5,239  10,009  11,148  18,686  13,104  

 (3,814) *** (4,173)  (5,406) * (5,126) ** (5,568) *** (7,699) * 

Sex of Household Head -35,296  -77,597  -75,869  -43,199  18,172  -65,496  

 (34,495)  (44,462) * (40,037) * (47,088)  (43,095)  (88,518)  

Household Size -22,805  -33,919  -29,513  -24,376  -13,762  -33,287  

 (7,177) *** (6,127) *** (7,473) *** (9,161) *** (10,285)  (15,183) ** 

Food Program Recipient -9,611  -43,669  -44,595  -16,899  39,313  -19,370  

 (41,251)  (45,525)  (54,447)  (42,898)  (66,902)  (79,618)  

Cuyo 145,714  11,562  28,967  45,217  195,319  461,462  

 (52,904) *** (84,369)  (75,112)  (61,771)  (67,296) *** (104,493) *** 

Pampeana 231,408  175,481  187,714  161,826  304,008  501,215  

 (49,647) *** (79,566) ** (67,501) *** (64,792) ** (76,217) *** (96,607) *** 

NEA 186,614  81,843  64,653  48,472  258,992  472,832  

 (53,743) *** (89,737)  (80,402)  (70,612)  (84,948) *** (82,072) *** 

NOA 64,501  75,194  -23,068  -81,221  144,644  325,388  

 (49,854)  (78,949)  (63,937)  (62,266)  (90,870)  (106,744) *** 

Patagonica 93,586  44,661  -14,750  -26,845  169,075  345,529  

 (52,305) * (76,631)  (61,314)  (53,212)  (71,984) ** (122,842) *** 

Constant 1457,04  851,58  1193,69  1378,35  1595,579  2364,634  

  (155,85) *** (250,51) *** (199,57) *** (177,45) *** (201,914) *** (281,918) *** 

Observations 3369  3369   3369   3369   3369   3369  *** 

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.8 

Fiber: Quantile Regression Estimates- Children between 1 and 3 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income (in miles of $) 0,064  0,083  0,061  0,101  0,091  -0,009  
 (0,048)  (0,045)  (0,042)  (0,055)  (0,065)  (0,183)  

Education of Household Head 0,075  0,030  0,054  0,069  0,079  0,139  
 (0,014) *** (0,013) *** (0,010) *** (0,013) *** (0,013) *** (0,045) *** 

Sex of Household Head -0,110  -0,010  -0,050  -0,140  -0,117  -0,090  
 (0,119)  (0,088)  (0,083)  (0,105)  (0,135)  (0,259)  
Household Size 0,000  -0,022  -0,018  -0,015  -0,009  0,012  
 (0,025)  (0,025)  (0,023)  (0,024)  (0,045)  (0,066)  
Food Program Recipient -0,014  0,028  0,123  0,115  -0,084  -0,107  
 (0,114)  (0,086)  (0,104)  (0,121)  (0,174)  (0,312)  
Cuyo -0,881  -0,197  -0,607  -0,516  -1,006  -1,867  
 (0,199) *** (0,181)  (0,138) *** (0,169) *** (0,348) *** (0,618) *** 
Pampeana 0,369  0,439  0,218  0,386  0,605  0,442  
 (0,206) ** (0,173) ** (0,148)  (0,166) ** (0,340) * (0,598)  
NEA -0,267  -0,251  -0,687  -0,362  -0,051  -0,144  
 (0,215)  (0,177)  (0,143) *** (0,207) * (0,372)  (0,598)  
NOA -0,385  -0,130  -0,522  -0,397  -0,320  -0,436  
 (0,208) * (0,171)  (0,165) *** (0,180) ** (0,339)  (0,538)  
Patagonica 0,069  0,202  -0,155  0,152  0,196  -0,127  
 (0,203)  (0,176)  (0,155)  (0,189)  (0,324)  (0,609)  
Constant 3,124  0,368  1,437  2,463  4,227  6,494  
  (0,375) *** (0,284)   (0,283) *** (0,316) *** (0,613) ** (0,978) *** 

Observations 7624  7624   7624   7624   7624   7624   

 

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.9 

Fiber: Quantile Regression Estimates- Children between 4 and 5 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income (in miles of $) -0,113  0,050  -0,013  0,067  -0,176  -0,492  
 (0,099)  (0,088)  (0,086)  (0,159)  (0,170)  (0,236) * 

Education of Household Head 0,042  0,023  0,019  0,039  0,027  0,105  
 (0,025) * (0,016)  (0,019)  (0,030) * (0,034)  (0,038) ** 

Sex of Household Head -0,049  0,004  -0,219  -0,078  -0,193  -0,339  
 (0,243)  (0,206)  (0,207)  (0,221)  (0,268)  (0,576)  
Household Size 0,124  0,059  0,075  0,060  0,097  0,127  
 (0,054) ** (0,053)  (0,037) * (0,039)  (0,055)  (0,131)  
Food Program Recipient -0,003  -0,162  0,255  0,410  -0,064  0,139  
 (0,270)  (0,185)  (0,225)  (0,232)  (0,311)  (0,514)  
Cuyo -0,766  -0,211  -0,912  -0,524  -1,086  -0,917  
 (0,377) ** (0,374)  (0,305) *** (0,349)  (0,543) ** (1,166)  
Pampeana 0,659  0,557  0,177  0,708  1,347  1,543  
 (0,385) * (0,400)  (0,355)  (0,412) * (0,500) *** (0,854) ** 
NEA 0,267  0,155  -0,287  0,149  0,662  0,305  
 (0,412)  (0,396)  (0,368)  (0,423)  (0,669)  (1,062)  
NOA -0,471  -0,070  -0,619  -0,346  -0,374  -0,439  
 (0,386)  (0,335)  (0,320) * (0,324)  (0,517)  (1,047)  
Patagonica 0,716  0,624  0,434  0,681  1,096  0,884  
 (0,396) * (0,402)  (0,342)  (0,358) * (0,587) * (1,042)  
Constant 3,093  0,41  1,228  1,865  4,803  7,408  
  (1,051) *** 1,16   (0,913)   (1,055) * (1,492) *** (2,525) *** 

Observations 3369  3369  3369  3369   3369   3369   

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.10 

Iron: Quantile Regression Estimates- Children between 1 and 3 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income (in miles of $) 0,111  0,053  0,101  0,115  0,202  0,115  
 (0,074) * (0,058)  (0,055) * (0,064) * (0,114) * (0,216)  

Education of Household Head 0,077  0,056  0,065  0,079  0,086  0,111  
 (0,026) *** (0,007) *** (0,012) *** (0,014) *** (0,034) ** (0,064) * 

Sex of Household Head -0,667  -0,037  -0,222  -0,231  -0,251  -0,809  
 (0,224) *** (0,076)  (0,089) ** (0,102) ** (0,226)  (0,600)  
Household Size -0,085  -0,055  -0,058  -0,056  -0,035  -0,027  
 (0,043) *** (0,013) *** (0,012) *** (0,026) ** (0,049)  (0,087)  
Food Program Recipient 1,686  0,208  0,273  0,638  2,422  5,003  
 (0,243) *** (0,068) *** (0,081) *** (0,123) *** (0,212) *** (0,771) *** 
Cuyo 1,686  0,208  0,273  0,638  2,422  5,003  
 (0,243) * (0,068)  (0,081) ** (0,123) ** (0,212) *** (0,771)  
Pampeana -0,389  0,345  0,113  0,027  -0,512  -1,048  
 (0,353)  (0,189)  (0,215)  (0,203)  (0,370)  (0,814)  
NEA 0,588  -0,017  -0,101  0,016  0,122  1,035  
 (0,431)  (0,180)  (0,178)  (0,206)  (0,405)  (0,874)  
NOA -0,156  -0,259  -0,361  -0,298  0,155  0,709  
 (0,374)  (0,197)  (0,218)  (0,202)  (0,421)  (0,978)  
Patagonica -0,414  0,028  -0,102  -0,228  -0,260  -0,414  
 (0,362)  (0,183)  (0,171)  (0,207)  (0,362)  (0,829)  
Constant 7,788  1,148  2,253  3,737  6,394  14,657  
  (0,712) *** (0,229) *** (0,281) *** (0,344) *** (0,681) *** (1,702) *** 

Observations 7624  7624   7624   7624   7624   7624   
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Table 1.11 

Iron: Quantile Regression Estimates -Children between 4 and 5 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income (in miles of $) 0,061  0,113  0,237  0,107  0,011  -0,076  
 (0,104) * (0,104)  (0,098) ** (0,075)  (0,129)  (0,271)  

Education of Household Head 0,049  0,030  0,043  0,087  0,119  0,099  
 (0,028) * (0,019) * (0,017) ** (0,017) *** (0,037) *** (0,058) ** 

Sex of Household Head -0,427  -0,376  -0,214  0,067  0,308  -0,246  
 (0,278) * (0,199) *** (0,167)  (0,247)  (0,376)  (0,564)  
Household Size -0,004  -0,056  -0,062  -0,032  -0,089  0,215  
 (0,064)  (0,027) * (0,031)  (0,039)  (0,047) ** (0,150)  
Food Program Recipient 1,705  0,002  0,061  0,416  1,549  3,976  
 (0,485) *** (0,224)  (0,225)  (0,300)  (0,527) *** (1,325) *** 
Cuyo -0,035  -0,461  -0,168  0,377  0,529  0,938  
 (0,465)  (0,288)  (0,243)  (0,288)  (0,452)  (1,137)  
Pampeana 0,278  0,138  0,501  0,849  1,412  1,067  
 (0,450)  (0,261)  (0,311)  (0,326) *** (0,459) *** (0,954)  
NEA 0,603  -0,140  0,235  0,555  1,431  1,640  
 (0,487)  (0,271)  (0,227)  (0,365)  (0,459) *** (0,863) * 
NOA 0,002  0,014  -0,016  0,435  0,677  0,642  
 (0,483)  (0,287)  (0,257)  (0,339)  (0,512)  (0,957)  
Patagonica -0,467  -0,356  -0,067  0,310  0,810  0,766  
 (0,433)  (0,311)  (0,264)  (0,303)  (0,414) * (0,923)  
Constant 5,558  1,35  2,171  2,684  5,855  7,915  
  (1,507) *** 0,97   (1,067) ** (0,942) *** (1,474) *** (2,329) *** 

Observations  3369  3369  3369  3369  3369  3369  

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.12 

Protein: Quantile Regression Estimates- Children between 1 and 3 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income 0,001  0,001  0,001  0,001  0,001  0,001  

 (0,000) *** (0,000) *** (0,000) *** (0,000) ** (0,001) ** (0,001)  

Education of Household Head 0,585  0,584  0,565  0,552  0,662  0,650  

 (0,065) *** (0,073) *** (0,063) *** (0,096) *** (0,121) *** (0,168) *** 

Sex of Household Head -1,063  -1,294  -1,568  -1,601  -1,377  1,281  

 (0,573) * (0,717) ** (0,599) ** (0,606)  (0,976)  (1,618)  

Household Size -0,784  -0,730  -0,804  -0,943  -0,722  -0,831  

 (0,111) *** (0,166) *** (0,125) *** (0,153) *** (0,177) *** (0,208) ** 

Food Program Recipient -0,347  -0,143  0,188  -0,446  -0,338  -0,185  

 (0,558)  (0,563)  (0,655)  (0,518)  (0,738)  (1,406)  

Cuyo 0,306  0,366  -0,705  -0,120  1,338  1,733  

 (0,992)  (1,510)  (1,423)  (0,886)  (1,291)  (2,420)  

Pampeana 2,923  3,077  2,539  2,460  2,823  3,073  

 (0,950) *** (1,550) ** (1,229) ** (1,066) ** (1,297) ** (3,078)  

NEA -2,025  -0,499  -1,783  -3,294  -2,087  -2,933  

 (0,958) ** (1,455)  (1,145)  (1,060) *** (1,459)  (2,484)  

NOA -3,602  -1,969  -2,925  -4,068  -2,907  -4,556  

 (0,935) *** (1,369)  (1,131) ** (0,924) *** (1,391) ** (2,788)  

Patagonica 0,367  0,442  -0,269  -1,729  1,494  3,328  

 (0,957)  (1,365)  (1,206)  (0,992) * (1,561)  (2,905)  

Constant 34,048  13,797  24,082  35,289  40,158  48,302  

  (1,837) *** (2,726) *** (2,635) *** (3,006) *** (3,100) *** (4,485) *** 

Observations 7624  7624   7624   7624   7624   7624   

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.13 

Protein: Quantile Regression Estimates- Children between 4 and 5 years old. 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income 0,001  0,001  0,002  0,002  0,001  -0,001  

 (0,001) *** (0,001) ** (0,001) ** (0,001) *** (0,001) ** (0,002)  

Education of Household Head 0,471  0,321  0,437  0,525  0,529  0,724  

 (0,110) *** (0,182) ** (0,142) *** (0,129) *** (0,200) *** (0,230) *** 

Sex of Household Head -0,765  -2,547  -1,623  -0,705  0,621  2,415  

 (0,991)  (1,245) ** (0,989) ** (1,054)  (1,855)  (2,062)  

Household Size -0,645  -0,826  -0,500  -0,560  -0,447  -0,494  

 (0,200) *** (0,238) *** (0,253) ** (0,222)  (0,353)  (0,457)  

Food Program Recipient -1,761  -3,442  -2,340  -0,720  -1,517  0,527  

 (1,156)  (1,855) * (1,223) * (1,329)  (2,032)  (2,867)  

Cuyo 1,280  -2,933  -0,165  1,930  2,234  3,192  

 (1,630)  (2,039)  (1,412)  (1,571)  (2,613)  (3,511)  

Pampeana 4,757  2,093  4,751  6,898  6,254  4,235  

 (1,531) *** (1,748)  (1,565) *** (1,642) *** (2,496) ** (3,113)  

NEA 3,293  -0,553  1,039  5,077  5,768  2,747  

 (1,651) ** (1,659)  (1,603)  (1,660) *** (2,614) ** (3,289)  

NOA -2,533  -1,165  -1,361  -1,872  -1,156  -3,493  

 (1,522) * (1,591)  (1,304)  (1,749)  (2,508)  (3,125)  

Patagonica 3,593  1,334  1,489  5,442  4,739  6,084  

 (1,555) ** (1,652)  (1,628)  (1,848) *** (2,729) * (2,839) ** 

Constant 43,254  24,45  27,809  36,553  52,316  60,434  

  (4,607) *** 6,13 *** (6,517) *** (6,633) *** (6,510) *** (10,459) *** 

Observations 3369  3369  3369   3369   3369   3369   

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.14 

Vitamin A: Quantile Regression Estimates: Children between 1 and 3 years old. 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income 0,020  0,015  0,023  0,030  0,032  0,042  
 (0,008) *** (0,004)  (0,006) *** (0,004) *** (0,007) *** (0,014) *** 

Education of Household Head 6,189  5,749  7,500  8,176  9,421  8,167  
 (1,835) *** (0,577) *** (0,756) *** (0,912) *** (1,780) *** (3,723) * 

Sex of Household Head -23,783  -8,841  -9,965  -10,295  -18,691  -8,496  
 (17,734)  (5,909)  (5,833) * (5,764) * (12,511)  (43,686)  
Household Size -10,041  -5,783  -6,179  -8,930  -10,847  -12,561  
 (3,789) *** (1,457) *** (1,701) *** (1,818) *** (2,688) *** (8,139)  
Food Program Recipient 87,439  0,980  -8,597  4,128  7,272  231,758  
 (20,741) *** (5,109)  (6,090)  (7,841)  (16,042)  (70,205) *** 
Cuyo -76,905  -49,251  -58,162  -109,213  -134,390  -46,637  
 (29,976) ** (12,157) *** (15,301) *** (12,445) *** (26,108) *** (70,183)  
Pampeana -72,750  -13,156  -7,392  -50,981  -64,561  -35,765  
 (27,442) *** (11,084)  (12,822)  (11,059) *** (22,987) *** (54,097)  
NEA -132,605  -47,041  -64,661  -128,485  -199,805  -150,818  
 (29,381) *** (10,244) *** (13,484) *** (14,073) *** (23,533) *** (59,952) ** 
NOA -97,857  -46,562  -64,882  -105,150  -144,538  -123,217  
 (29,949) *** (10,859) *** (15,356) *** (12,371) *** (23,442) *** (64,101) * 
Patagonica -128,896  -38,687  -43,459  -81,713  -98,384  -115,059  
 (26,977) *** (10,040) *** (13,407) *** (12,891) *** (23,734) *** (63,699) * 
Constant 581,979  96,863  168,259  334,227  602,036  1093,133  
  (49,184) *** (19,018) *** (25,305) *** (27,880) *** (55,536) *** (160,160) *** 

Observations  7624  7624  7624  7624  7624  7624  

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.15 

Vitamin A: Quantile Regression Estimates- Children between 4 and 5 years old 

 
  OLS   0,1   0,25   0,5   0,75   0,9   

Income 0,005  0,017  0,033  0,032  0,030  -0,009  
 (0,013)  (0,008) *** (0,006) *** (0,008) *** (0,011) *** (0,014)  

Education of Household Head 7,239  4,439  5,150  6,692  11,798  17,492  
 (2,795) ** (0,954) *** (0,937) *** (1,011) *** (1,502) *** (3,798) *** 

Sex of Household Head 33,560  -0,189  1,435  -11,826  -3,040  -49,963  
 (40,273)  (7,515)  (5,887)  (10,249)  (16,751)  (30,805) * 
Household Size -5,186  -8,034  -9,073  -11,543  -9,327  -4,636  
 (6,522)  (1,165) *** (2,135) *** (2,413) *** (3,518) ** (8,126)  
Food Program Recipient 79,736  2,029  -1,547  -1,807  14,555  46,558  
 (50,180)  (9,371)  (8,459)  (13,046)  (22,058)  (92,953)  
Cuyo -156,699  -46,546  -69,241  -57,956  -114,412  -40,645  
 (65,444) ** (14,705) *** (19,868) *** (19,050) *** (32,074) *** (59,066)  
Pampeana -50,208  -0,485  2,699  26,433  18,865  -6,640  
 (69,957)  (17,721)  (15,079)  (19,853)  (33,835)  (66,478)  
NEA -134,621  -33,961  -59,334  -56,253  -71,349  -56,081  
 (68,935) * (11,705) *** (15,439) *** (19,991) *** (35,597) ** (57,823)  
NOA -104,981  -45,907  -69,894  -59,045  -96,379  -78,023  
 (70,233)  (16,012) *** (18,714) *** (19,035) *** (36,523) *** (64,634)  
Patagonica -164,583  -18,527  -38,679  -18,618  -33,556  -76,707  
 (62,930) *** (15,989)  (15,303) ** (18,304)  (30,485)  (56,179)  
Constant 568,041  109,29  251,152  427,701  469,530  829,615  
  (149,364) *** 48,31 ** (50,526) *** (65,328) *** (108,191) *** (196,590) *** 

Observations 3369  3369  3369   3369   3369   3369   

Note: Robust standard errors in parenthesis: *significant at 10%, ** significant at 5%; *** significant at 1%. 
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Table 1.16  

Tests for equality of slope parameters across symmetrical quantiles 

 Children between 1 and 3 years old 

 

  Calcium   Energy   Iron   

  0.10q = 0.90q 0.25q = 0.75q 0.10q = 0.90q 0.25q = 0.75q 0.10q = 0.90q 0.25q = 0.75q 

Income 12,640 9,270 0,620 1,030 0,090 0,500 

  (0,000) (0,002) (0,431) (0,310) (0,766) (0,481) 
Education of Household 
Head 1,950 0,490 0,180 1,210 0,180 0,520 

  (0,163) (0,485) (0,672) (0,272) (0,668) (0,473) 

Sex of Household Head 3,320 0,150 4,220 2,530 2,150 0,090 

  (0,069) (0,694) (0,040) (0,112) (0,143) (0,767) 

Household Size 0,150 6,160 0,160 0,670 0,020 0,310 

  (0,700) (0,013) (0,690) (0,413) (0,897) (0,575) 

Food Program Recipient 0,350 3,350 1,120 1,010 25,500 32,290 

  (0,553) (0,067) (0,290) (0,314) (0,000) (0,000) 

              

  Fiber   Protein   Vitamin A   

  0.10q = 0.90q 0.25q = 0.75q 0.10q = 0.90q 0.25q = 0.75q 0.10q = 0.90q 0.25q = 0.75q 

Income 0,620 0,080 0,010 0,210 1,030 1,490 

  (0,430) (0,783) (0,904) (0,645) (0,310) (0,223) 
Education of Household 
Head 9,250 1,390 0,150 1,160 0,210 1,430 

  (0,002) (0,238) (0,701) (0,281) (0,648) (0,232) 

Sex of Household Head 0,090 0,070 3,280 0,110 0,050 0,610 

  (0,770) (0,793) (0,070) (0,744) (0,816) (0,436) 

Household Size 0,180 0,000 0,100 0,220 0,540 2,610 

  (0,676) (0,998) (0,748) (0,638) (0,464) (0,106) 

Food Program Recipient 0,570 1,790 0,000 0,780 7,400 0,480 

  (0,452) (0,181) (0,968) (0,376) (0,007) (0,487) 

Note: The numbers against the variable names are F-statistics with (1, N-K) degrees of freedom. The 
associated p-values are reported in parentheses. 
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Table 1.17  

Tests for equality of slope parameters across symmetrical quantiles 

 Children between 4 and 5 years old 

 

  Calcium   Energy   Iron   

  0.10q = 0.90q 0.25q = 0.75q 0.10q = 0.90q 0.25q = 0.75q 0.10q = 0.90q 0.25q = 0.75q 

Income 3,180 0,020 0,190 0,040 0,550 4,540 

  (0,075) (0,894) (0,664) (0,836) (0,458) (0,033) 
Education of Household 
Head 0,210 0,310 1,360 2,850 1,860 5,180 

  (0,648) (0,576) (0,244) (0,091) (0,172) (0,023) 

Sex of Household Head 0,780 0,030 0,100 2,610 0,050 1,820 

  (0,377) (0,861) (0,757) (0,106) (0,817) (0,177) 

Household Size 0,050 2,060 0,000 2,050 2,930 0,010 

  (0,824) (0,152) (0,949) (0,152) (0,087) (0,906) 

Food Program Recipient 0,000 1,570 0,240 1,980 12,640 5,820 

  (0,949) (0,211) (0,623) (0,160) (0,000) (0,016) 

              

  Fiber   Protein   Vitamin A   

  0.10q = 0.90q 0.25q = 0.75q 0.10q = 0.90q 0.25q = 0.75q 0.10q = 0.90q 0.25q = 0.75q 

Income 6,020 1,020 1,320 0,120 1,820 0,010 

  (0,014) (0,314) (0,251) (0,733) (0,177) (0,934) 
Education of Household 
Head 0,980 0,060 3,560 0,460 10,010 7,380 

  (0,323) (0,799) (0,059) (0,497) (0,002) (0,007) 

Sex of Household Head 0,070 0,030 7,790 4,080 2,100 0,140 

  (0,786) (0,869) (0,005) (0,044) (0,147) (0,703) 

Household Size 0,500 0,130 0,540 0,030 0,230 0,240 

  (0,479) (0,718) (0,463) (0,855) (0,628) (0,625) 

Food Program Recipient 0,090 0,550 5,680 0,570 0,580 0,330 

  (0,767) (0,460) (0,017) (0,450) (0,446) (0,564) 

Note: The numbers against the variable names are F-statistics with (1, N-K) degrees of freedom. The 
associated p-values are reported in parentheses. 
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Chapter 2: 

 
Assessing the targeting of nutrition policies for children in Argentina11 

 

 
 

 
 
 
Abstract: 
 
This study addresses the distributional incidence of nutrition programs during the 2001 crisis 
and after the implementation of the PNSA, focusing on children under five years of age. It 
considers four programs of the nutrition policies: food baskets deliveries to families, meals in 
local feeding centers, in-school feeding programs and milk powder deliveries. By estimating the 
concentration curves and concentration indices sorted by national and regional income 
distribution, this study finds that the nutrition programs considered are pro-poor when children 
are the beneficiaries in 2001 and 2005. Sorted by national income, the most pro-poor one was 
the program of meals local in feeding centers. In 2005, after the National Program of Food 
Security, there had been an increase in the degree of targeting of that program, only a little 
increase in the reception of food basket, no significant changes in the program of meals in 
kindergarten and a decrease in the targeting of milk powder deliveries. Sorted by each regional 
income distribution, the results changed. 
Finally, the study assesses the contribution of determinants to inequality by decomposition of 
the concentration index of the program of meals in local feeding centers. The main contributors 
were the level of poverty of the household, level of householder education, toilet facilities in the 
household and size of the household. Additionally, the most significant factors in better targeting 
between 2001 and 2005 were the changes in the household characteristics and region 
targeting. 
 
 
 

 

Keywords: nutrition policies, children, incidence, targeting, concentration index, 

decomposition, Argentina  
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2.1. Introduction 

In 2001 and 2002, Argentina suffered a deep economic, political and social crisis. The 

economy shrink by about 11% in 2002, and due to currency’s depreciation, GDP drop 

off to U$S 2,850 from its peak of U$S 8,200 in 1998. In the second quarter of 2002, 

poverty reached 53% of the population; in its most extreme form - indigence, it reached 

25% of the population. According to Krtiz (2002), these levels of privation to access 

basic baskets are the highest in contemporary Argentine history, even higher than 

those reported for 1989's hyperinflation. 

After the 2001 crisis and 2002 devaluation, the classic nutrition policies became 

insufficient to contain the damage in the nutritional and food security (Britos and Costa, 

2007). In May 2003, the Congress promulgated the law 25,725 which created the 

National Program of Food Security (PNSA). That program increased deeply the 

national funds to nutritional programs carried out by provinces and proposed a better 

articulation and the building of an unique base of the beneficiaries of nutritional and 

food programs and the strengthen of the stages of capacitating, technical assistance 

and supervision by the federal government. 

This study addresses the distributional incidence of nutrition programs during the 2001 

crisis and after the implementation of the PNSA, focusing on children under five years 

of age. It considers four programs of the nutrition policies: food baskets deliveries to 

families, meals in local feeding centers, in-school feeding programs and milk powder 

deliveries. Individual and household information from the Living Standards 

Measurement Survey (2001) and the National Survey of Health and Nutrition (2005) 

are used to identify beneficiaries of public programs in those years.  

Nutrition programs, although open to everyone, are intended mainly to benefit the poor, 

who usually have nutritional problems. Some non-poor people, however, also benefit 

from public provision, attracted by the low cost (most publicly provided health services 

are free) and reasonable quality (Gasparini and Panadeiros, 2004). Furthermore, the 

aim of this study consists in showing who the children beneficiaries of the nutrition 

programs considered are and determining if the programs are pro-poor. Additionally, it 

explores if the structure of beneficiaries changes between 2001 and 2004/5 and if the 

programs become less (or more) pro-poor. Usually, the concentration index and related 

concentration curve are used to provide a means of quantifying the degree of income-

related inequality in a specific health variable. Here, they are used to measure that 

inequality in the distribution of beneficiaries of the nutrition programs under 
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consideration. Finally, the study assesses the contribution of determinants to inequality 

by decomposition of the concentration index. 

The organization of the paper is as follows. Section 2 describes in detail the nutrition 

policies in Argentina during the period under consideration. Section 3 studies the 

concentration curves and indices in the following subsections: methodology, data and 

variable and main results. Section 4 presents a decomposition of the concentration 

index of meals in local feeding centers. Finally, some brief comments in section 5 close 

the paper.  

 

2.2. Nutrition Policies in Argentina 

Since 1984, year of the democracy return, public policies of food and nutritional 

security have been focused in the problem of access to food12. Britos and Costa (2007) 

classifies those policies in four components: (i) programs that distribute food baskets to 

families, (ii) meals in local feeding centers, (iii) in-school feeding programs and (iv) and 

Programa Materno-Infantil (Baby-Mother Program). The first three depends on social 

authorities (National and Provincial Ministries of Social Development), while the last 

one depends on the Health Ministry. Although these programs have had many names 

in different national governments (PAN, PRANI, PEA, UNIDOS, ASOMA, etc), they 

have not suffered important changes in their development.  

Britos and Costa (2007) also describes how the programs operate. The federal 

government transfers budgetary funds to the provinces and delegates on them the 

responsibility of buying and distributing the food and the management of different 

feeding centers. According its own budgetary possibilities, each province could 

complement the federal funds. In practice, in most of the provinces the food policy 

depends strongly on national funds excepted in few provinces (Buenos Aires, 

Mendoza, Cordoba, Neuquén).  

The authors also detailed some problems of the programs. On one hand, the 

mechanisms of supervision, control and evaluation have been historically weak. On the 

other hand, another problem of the programs is that beneficiaries are poor households 

or families who are not identify by strict selection process. They are selected by 

location areas with lax and discretional admission judgements. 

Additionally, in Argentina there are many programs, mainly local feeding centers, which 

are initiated or maintained by social organizations or NGOs. Although they are not 

                                                 
12 For a complete review of the history of nutrition policies in Argentina, see Britos et al.(2005) 
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explicitly part of public policies, they constitute an important part of food assistance 

especially in the periods of socioeconomic crises in Argentina. They initiate 

spontaneously and in some moment they start to receive subsidies from the state to 

covert partially their food expenditures. 

After the 2001 crisis and 2002 devaluation, the classic nutrition policies became 

insufficient to contain the damage in the nutritional and food security. Hence, the 

provisional government multiplied the funds destined to food and nutritional assistance 

through a program with new name but similar format and contents: Program of Food 

Emergency (PEA). 

In May 2003, the Congress promulgated the law 25,725 which created the National 

Program of Food Security (PNSA). It proposed the articulation of the existent national 

programs: PEA (food basket distribution), FOPAR (assistance to local feeding centers), 

in-school feeding programs, Pro-Huerta (market gardens at schools and households) 

and Programa Materno-Infantil (Baby-Mother Program). For that purpose it promoted 

the building of an unique base of the beneficiaries of nutritional and food programs, a 

more ordered model of funds transfers to provinces (including not only regular 

programs but also specific projects proposed by each jurisdiction) and the strengthen 

of the stages of capacitating, technical assistance and supervision by the federal 

government. 

The PNSA program maintained the federal character of the nutrition programs, in which 

the national government brings the funds to the provinces that sign the corresponded 

agreement. Furthermore, the provinces established the type of management 

(centralized, decentralized, mixed) depending on the type of activity. The budget 

became to be assigned following these indicators: 55 percent for tax co-participation, 

35 percent for poverty line and 10 percent for children mortality. The report of 

Consolidated Social Expenditure on Children shows that the national government spent 

$21,1 millions and provinces $480 millions on nutritional programs in the year 2001. 

While the amount incremented to $179 and $ 1056 million, respectively, in the year 

2004. In the same period, the inflation was near 50 percent. Additionally, the 70% of 

the national budget for the year 2005 was destined to transfer to the provinces near 15 

millions of food baskets and maintain almost 3,000 local feeding centers. 

After more than eight years of PNSA’s implementation, there are not any official neither 

non-official impact evaluation (Salvia, 2011). According to Britos and Costa (2007), the 

substantial changes in the food assistance matrix are associated with a perception –not 

tested- of a higher articulation and monitoring of provincial nutritional programs, a 
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higher weight of the central authority associated with the less grade of budget 

autonomy in the jurisdiction and the appearance of a new format of food assistance: 

cash transfers –mainly conditioned- to families to buy food.  

Although there are not any impact evaluation of the nutritional programs for Argentina 

in the last years, there are some studies that bring interesting highlights of the 

nutritional status of children and their households’ and the targeting of nutrition 

programs before 2001.   

In 2004-2005, the Health Ministry conducted the National Health and Nutrition Survey 

(ENNYS). It shows that the prevalence of anaemia is 16.5 percent in children under 6 

and 35.3 percent in children between 6 and 23 months. Furthermore, it presents an 8 

percent underweight, 1.3 percent of stunted and 10.4 percent of obesity. Additionally, it 

reveals that children who live in household of low socio-economic level present worst 

nutritional status (Durán et al., 2009). Using the same database, Orlicki (2009) 

compares the intake of nutrients and vitamins distributions with the recommended 

intake levels by the health authorities for the Argentinean children aged 4 and 5 years 

old. The study reports that the fiber intake for most children is clearly below the 

recommended levels, additionally children at the 10th-25th quantile of the distributions 

of calcium, iron, energy and vitamin A have less than the recommended intake per 

capita consumption for each of them respectively.  

Fiszbein and Giovagnoli (2004), using a particular survey conducted by the World Bank 

in 2002, estimate that 17.5 percent of the Argentinean household registered a status of 

food insecurity (11.8 percent a moderate level and 5.6 percent a severe level). In 

addition, they study the factors associated with hunger that can potentially affect the 

probability of an Argentinean household experiencing hunger. They find that the 

household head education and the household size affect that probability. After 

controlling by many variables, when the education of the household head was higher, 

the household has a less probability of experiencing hunger. The size of the household 

increases the probability of experiencing hunger. In addition, they found that household 

with children were more vulnerable. As regards the impact of income, the increase in 

the household income does not have a strong effect in reducing the probability of 

experiencing hunger, except in the lower income households. 

Salvia et al.(2012) studies the characteristics of food insecurity in urban areas in 

Argentina. The author affirms that although the macroeconomic improvements and 

higher coverage of programs in last years, food insecurity continues affecting an 

important part of urban households. Additionally, they show that households with 
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children have a higher relative risk to present food insecurity than households without 

children.   

Gasparini and Panadeiros (2004), using a similar approach of this study, capture 

significant differences in targeting across three nutritional programs between 1997 and 

2001: milk for babies in hospitals, food in some public kindergartens, and meals in local 

feeding centers. The share of total benefits accruing to the poorest 20 percent of the 

population in 2001 ranges from 77.3 percent for meals in local feeding centers to 41.7 

percent in public kindergartens. Local feeding centers are usually situated in public 

schools in poor neighbourhoods. The coverage of these nutrition programs increased 

dramatically between 1997 and 2001. For instance, only 2.6 percent of poor children 

attended local centers to get free meals in 1997, but by 2001, 20.2 percent of them did. 

Over time, the hospital milk delivery program seems to have become less targeted. In 

the case of food in kindergartens, changes seem to have been pro-poor, and they were 

somewhat neutral for local feeding centers. 

 

2.3. Concentration Curve and Concentration Index 

2.3.1 Methodology 

The concentration index and related concentration curve are used firstly to provide a 

means of quantifying the degree of income-related inequality in the nutrition programs.  

The concentration index is defined with reference to the concentration curve, which 

graphs on the x axis the cumulative percentage of the sample, ranked by living 

standards, beginning with the poorest, and on the y-axis the cumulative percentage of 

the health variable corresponding to each cumulative percentage of the distribution of 

the living standard variable. Figure 1 provides an example of a concentration curve, 

where the health variable is ill-health, which in this example is higher amongst the poor 

than amongst the better-off.  

 

Figure 1: Example of a concentration curve 
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The similarity with the Lorenz curve is obvious, but one should bear in mind that we are 

not ranking by variable whose distribution we are investigating. Rather, we are looking 

at the distribution of beneficiaries of nutrition programs, not across quintiles grouped by 

it but rather across quintiles grouped by economic status. If L(p) coincides with  the 

diagonal, all children, irrespective their economic status, have the same access to 

nutrition programs. If, as is more likely the case, L(p) lies above the diagonal, indicates 

disproportionate concentration of the nutrition program variable among the 

poor.(Wagnaff, 2000) 

The concentration index is defined as twice the area between the concentration curve, 

L(p), and the line of equality (the 45º line running from the bottom-left corner to the top-

right). So, in the case where there is no income-related inequality, the concentration 

index is zero. The convention is that the index takes a negative value when the curve 

lies above the line of equality, indicating disproportionate concentration of the 

beneficiaries of nutrition programs among the poor, and a positive value when it lies 

below the line of equality.  

The concentration, C, index is easily computed in a spreadsheet program using the 

following formula (Fuller and Lury, 1977): 

C = (p1L2 - p2L1) + (p2L3 - p3L2) + … + (pT-1LT - pTLT-1), 

where p is the cumulative percent of the sample ranked by economic status, L(p) is the 

corresponding concentration curve ordinate, and T is the number of socioeconomic 

groups. 

A standard error can be computed for C in the grouped data case using a formula 

given in Kakwani et al. (1997). Let n denote the sample size, T the number of groups, ft 

the proportion of the sample in the tth group, µt  the mean value of health variable 

amongst the tth group, and C the concentration index. Let Rt be the fractional of the tth 

group, defined as 

Cumulative 

% of 

beneficiaries 
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and hence indicating the cumulative proportion of the population up to the midpoint of 

each group interval. The variance of C is given in Kakwani et al.(1997): 

 

where σ2
t is the variance of µt, 

 

which is the ordinate of L(p), q0=0, and  

 

In the micro-data case, one has individual-level data on both the beneficiaries of 

nutrition programs variable and socioeconomic ranking variable. The concentration 

index (C) can be computed very simply by making use of the “convenient covariance” 

result: 

 

where y is the health variable whose inequality is being measured, µ is its mean, Ri is 

the ith individual’s fractional rank in the socioeconomic distribution (e.g. the person’s 

rank in the income distribution), and cov(.,.) is the covariance. Where the data are 

weighted, a weighted covariance needs to be computed, and a weighted fractional rank 

needs to be generated (Lerman and Yitzhaki, 1989). 

 

Standard Errors 

There are two ways to compute the standard error of C with micro-data: the formula 

method and the one obtained from the “convenient covariance”. The second one is 

easier to implement, and seems likely to be at least as precise. It also has the 

advantage of yielding an estimate of the concentration index itself.  

The first is to use the formula given in in Kakwani et al. (1997): 

(1) 

(2) 

(3) 
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where 

 

and 

 

The “convenient covariance” result above can be used to define a convenient 

regression for the concentration index, as describe in Kakwani et al (1997), equal to 

 

where is the variance of the fractional rank variable. The estimate of β is equal to the 

concentration index, C. Estimating this equation is an alternative to (but equivalent to) 

the convenient covariance method. It also gives rise to an alternative interpretation of 

the concentration index as the slope of a line passing through the heads of a parade of 

people, ranked by their consumption or SES, and their height proportional to the value 

of their health variable, expressed as a fraction of the mean. The standard error of β 

provides an estimate of the standard error of C, but is inaccurate since the nature of 

the fractional rank variable induces a particular pattern of autocorrelation in the data. 

The formula above gets round this, but an alternative is to use the Newey-West (1994) 

regression estimator, which corrects for autocorrelation, as well as any 

heteroscedasticty. 

 

2.3.2. Data and Variable Definitions 

Our analysis requires household surveys with data on a welfare indicator and 

information on the use of nutrition programs. 

In 2001 Argentina has conducted Living Standards Measurement Survey (Encuesta de 

Condiciones de Vida, ECV), which includes near 73,000 individuals (representing 83% 

of total population) living in urban areas. The survey includes questions on housing, 

some assets, demographics, labor variables, health status and services, and 

education. The ECV was sponsored by The World Bank and has questionnaires similar 
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to those in other countries. However, it is not part of the Living Standard Measurement 

Surveys (LSMS) program and they do not include questions on expenditures as the 

LSMS surveys do. (Gasparini, 2005) 

The 2005 data for children were obtained from the National Survey of Health and 

Nutrition (Encuesta Nacional de Salud y Nutrición, ENNyS). This survey is nationally 

representative and it is collected in urban areas and localities with more than 5,000 

habitants. The field work was done during the months of June and July of 2005. The 

objective of this survey is obtaining information of the nutritional and health status of 

children between 6 month and 5 years, women from 10 to 49 years old and pregnant 

women. It has two groups of variables. On one hand, variables that measure the 

nutritional status (ie. food and anthropometrics indicators) and, on the other hand, 

variables associate potentially with the nutritional status (socioeconomic and 

demographic variables, diseases, health and children development). (Crosta and Porto 

2007) 

An important stage in this analysis is sorting households by a welfare indicator. Among 

the variables usually included in a household survey, household consumption adjusted 

for demographics is the best proxy for individual welfare (Deaton and Zaidi, 2002). 

Unfortunately, most household surveys in Argentina, including the ECV and the 

ENNys, do not have household-expenditure questions. As the ENNyS collects 

household income but not surveyed the characteristics of the whole members of the 

household, we have to use per capita household income as the individual welfare 

indicator. 

Following the characteristics of the surveys used, this study is focused on nutrition 

programs targeted children under 5 years old. In Table 1, children with consistent 

answers and positive reported per capita household incomes are grouped in income 

quintiles. To derive the quintiles, children are sorted by per capita household income 

from the least to the highest. They are then divided into five equal groups referred to as 

groups. The lowest group in the ranking is the first quintile, the second group is referred 

to as the second quintile and so forth. Hence, the data is divided into five groups and 

each of the quintiles represents 20% of children. The first and fifth quintiles could be 

used as proxy for the “poor” and the “rich”, respectively. This process is applied to 

whole children in the country named national income quintiles and for the six regions of 

Argentina13. Table 2.2 presents that last case in which each region’s data is sorted 

separately thus the range of each quintile is different for each region.  

                                                 
13 Table A1.1 of the annex 1 details the provinces included in each region.  
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Table 2.1: Child Population sorted by National Per Capita Household Income 
Quintiles 

1 2 3 4 5 Total
2001

Population 590.887 591.238 592.404 591.128 592.192 2.957.849
Share 20% 20% 20% 20% 20% 100%
Average Per Capita HouseHold Income (real 2001 $) 25 63 108 180 494 174

2005

Population 613.412 613.838 613.568 613.943 613.811 3.068.572
Share 20% 20% 20% 20% 20% 100%
Average Per Capita HouseHold Income (real 2001 $) 25 54 88 143 340 130

Quintiles

 

Source: Author´s calculations based on ECV (2001) and ENNyS (2005) 

 

Table 2.2 Child Population sorted by Regional Per Capita Household Income 
Quintiles 

1 2 3 4 5 Total
Share 20% 20% 20% 20% 20% 100%

Regional Population

GBA 188.991 192.487 190.765 190.105 191.910 954.258

Pampeana 187.656 187.711 188.435 187.378 188.535 939.715

Cuyo 42.207 42.434 42.112 42.566 42.422 211.741

NOA 78.908 78.824 79.001 79.056 78.988 394.777

NEA 54.243 54.844 54.322 54.832 54.686 272.927

Patagonica 36.667 36.993 36.914 36.948 36.909 184.431

Share 20% 20% 20% 20% 20% 100%

Regional Population

GBA 205.841 207.350 206.131 208.518 207.258 1.035.098

Pampeana 184.895 185.316 186.832 185.918 186.257 929.218

Cuyo 40.884 41.166 40.384 41.656 41.106 205.196

NOA 80.461 80.404 80.513 80.447 80.640 402.465

NEA 63.260 63.070 63.658 63.362 63.368 316.718

Patagonica 35.814 36.100 35.991 35.968 36.004 179.877

 Regional Per Capita Household Income Quintiles 

 
Source: Author´s calculations based on ECV (2001) and ENNyS (2005) 

 

Following Britos and Costa (2007) and the surveys´ information, this analysis focuses 

on four types of nutrition programs. Firstly, both surveys ask if the household receives 

food baskets. Hence, our variable Food Basket takes the value 1 if the child lives in a 

house that received an assistance of a food basket in the surveyed year. Secondly, the 

variable meals in local feeding centers variable also refer to a positive household 

assistance to them. Thirdly, as regards the age of the children considered, in-school 

feeding programs captures if the children receives lunch in the kindergarten. Finally, 

the variable milk powder delivery takes the value 1 when the surveyed person indicated 

that the household where the children under 2 years live receives milk powder from 

social programs at the moment of the survey.  

 

2.3.3. Main Results 
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The aim of this study consists in detecting whose children are the beneficiaries of the 

nutrition programs in 2001 and in 2005 after the PNSA. Like Gasparini and Panadeiros 

(2004), benefits from a specific program are assigned to individuals according to their 

answers to in the household surveys on their use of that program.  

 

Results by National Distribution 

Table 2.3 shows the beneficiaries of food baskets by national of per capita household 

income quintiles for 2001 and 2005. It is the most widespread nutrition program in 

household in Argentina. Near one of four children in Argentina live in a household that 

received that benefice. In 2001 more than 39% of total children beneficiaries of this 

program belonged to the first quintile of the income distribution. The share of 

beneficiaries from the top quintile was near 3%. The degree of targeting of the food 

basket decreased between 2001 and 2005 because the beneficiaries in the bottom 

income distribution quintile decreased whereas the use of the second, third and fourth 

quintiles increased.  

 

Table 2.3 Beneficiaries of Food Basket by National Per Capita Household Income Quintiles, 
Argentina, 2001 and 2005 

1 2 3 4 5 Total
2001

% received Food Basket 51% 34% 27% 16% 4% 26%
Incidence 39% 26% 21% 12% 3% 100%

2005

% received Food Basket 48% 40% 33% 18% 5% 29%
Incidence 33% 28% 23% 13% 4% 100%

Quintiles

 

Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

The programs of meals in local feeding centers are highly pro-poor (see table 2.4. 

Around 90 percent of the beneficiaries of these subsidies are individuals in the two 

poorest quintiles of the population. Leakages to non-poor households are small. After 

the 2001 crisis and the PNSA, the children beneficiaries’ of meals in local feeding 

centers increased along the income distribution lines. The share of beneficiaries over 

total children population rose from 4 to 9 percent during 2001 and 2005. In the bottom 

income distribution quintile, that share rose from 13 to 26 percent during the same 

period. 
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Table 2.4 Beneficiaries of Meals in Local Feeding Centers by National Per Capita 
Household Income Quintiles, Argentina, 2001 and 2005 

1 2 3 4 5 Total
2001

% Meals in Local Feeding Centers 13% 6% 2% 1% 0% 4%
Incidence 60% 27% 9% 3% 0% 100%

2005

% Meals in Local Feeding Centers 26% 13% 6% 1% 1% 9%
Incidence 55% 28% 14% 1% 2% 100%

Quintiles

 

Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

Table 2.5 shows that the average use of meals in kindergarten maintains near 5 

percent between 2001 and 2005. There are not significant changes along income 

distribution between 2001 and 2005. 

 

Table 2.5: Beneficiaries of Meals in Kindergarden by National Per Capita Household Income 
Quintiles, Argentina, 2001 and 2005 

1 2 3 4 5 Total
2001

% Meals in Kindergarden 8% 6% 5% 3% 2% 5%
Incidence 32% 26% 21% 12% 9% 100%

2005

% Meals in Kindergarden 7% 7% 5% 4% 2% 5%
Incidence 29% 29% 19% 15% 9% 100%

Quintiles

 

Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

According to the household survey responses, on average near 12 percent of children 

considered live in household that received free milk powder (see table 2.6). The total 

average did not change between 2001 and 2005. However, during that period the use 

of that nutrition program decrease in the first quintile from 24 percent to 20 percent and 

slowly increased along the top quintiles of income distribution. Hence, it seems that the 

program became less pro-poor. 

 

Table 2.6: Beneficiaries of Milk Powder by National Quintiles of Per Capita Household Income, 
Argentina, 2001 and 2005 
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1 2 3 4 5 Total
2001

% received Milk Powder 24% 17% 11% 6% 2% 12%
Incidence 40% 28% 19% 10% 3% 100%

2005

% received Milk Powder 20% 17% 13% 7% 2% 12%
Incidence 34% 28% 22% 12% 4% 100%

Quintiles

 
Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

In figures 2 through 5 we show concentration curves for various nutrition programs 

destined to children. Individuals are sorted according to their per capita household 

income. In all the cases, curves are above the diagonal (the “perfect equality line”) 

which Lambert (1993) associated it with pro-poor programs. Curves for meals in local 

feeding centers are more concave than the curves of other nutrition programs, 

supporting the hypothesis that it was the most pro-poor program of the four. 

 

Figure 2: Concentration Curves. Beneficiaries of Food Basket along Per Capita Household 
Income Distribution, Argentina, 2001 and 2005  
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Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

Figure 3: Concentration Curves. Beneficiaries of Meals in Local Feeding Centers along Per 
Capita Household Income Distribution, Argentina, 2001 and 2005 
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Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

Figure 4: Concentration Curves. Beneficiaries of Meals in Kindergartens along Per Capita 
Household Income Distribution, Argentina, 2001 and 2005 
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Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

Figure 5: Concentration Curves. Beneficiaries of Milk Powder along Per Capita 
Household Income Distribution, Argentina, 2001 and 2005 
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Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

As the concentration curves gives only ranking, the concentration indices are 

calculated as a measure of the extent to which a particular variable is distributed 

unequally across the income strata (see Lambert, 1993). As we explain above, 

negative numbers reflect pro-poor programs. The higher the concentration index in 

absolute value the more pro-poor the program.  

 

Table 2.7: Concentration Indexes, standard errors, t-values and confidence 
intervals for Nutrition Programs, Argentina  

2005-2001

Received Food basket CI -0,084 ***
SE(C)
95% confidence intervals -0,385 -0,32 -0,473 -0,40

Meals in Local Feeding Centers CI -0,322 ***
SE(C)
95% confidence intervals -0,462 -0,32 -0,793 -0,63

Meals in Kindergardens CI 0,021 ***
SE(C)
95% confidence intervals -0,393 -0,18 -0,381 -0,15

Received Milk Powder CI 0,109 ***
SE(C)
95% confidence intervals -0,321 -0,26 -0,202 -0,16

0,011

0,054

-0,289

0,017

-0,436

0,019

-0,712

0,041

-0,266

0,059

-0,179

20052001

-0,352

0,017

-0,390

0,037

-0,287

 
***the difference in means is statistically significant at the 0.01 level. 
Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 

 

Table 2.7 shows the concentration index and the limits of the 95% confidence interval 

of each nutrition program considered. As it was showing above, the negative sign of 

the indices confirms that all nutrition programs considered are pro-poor. The 

concentration index confirms that the meals local in feeding centers is the most pro-

poor program. Between 2001 and 2005 the four programs presents a different trend. In 

the case of the meals local in feeding centers, there had been a deep increase in the 

degree of its targeting. The delivery of food basket presented also an increased but 

with less intensity. For the programs of meals in kindergarten, changes were 

insignificant between 2001 and 2005. By contrast, targeting precision decreased in the 

delivery of milk powder. This fall is observed  clearly in Figure 4 where the 

concentration curve for that programs in 2005 are below the corresponding curve for 

2001.  

 

Results by Regional Distribution 
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Instead of using the national distribution of the per capita household income of the 

children, in this section we work inside each region. Hence, the quintiles are built using 

the distribution of per capita household income of the children of each region. The 

annex shows the distribution of the beneficiaries from the four type programs 

considered across the regions.  

In all the regions with the exception of the Pampeana region, the program of meals in 

kindergarten seems to be the most pro-poor program as it presents a large gap 

between the bottom quintile and the rest of the population. However, the beneficiaries 

are above the 10% of the total population of children only in the NEA region 2005. 

Additionally, between 2001 and 2005, there had been an increase in the degree of its 

targeting. By contrast, the delivery of milk powder and the program of meals in local 

feeding centers present the smallest gap between the bottom quintile and the rest of 

the population. In the case of the delivery of milk powder, that gap declines between 

both years across all regions. Meanwhile, in the case of the program of meals in local 

feeding centers that gap increases between both years in the Pampeana and 

Patagonia regions but it decreases in the rest of the regions. 

Finally, the delivery of food baskets presents its own trend between 2001 and 2005 

across regions. In the case of Buenos Aires the number of beneficiaries increased 

significantly in the second, middle and fourth quintile. Hence, its concentration index 

has a deep decrease as the level of inequality decreases. The concentration index of 

NOA, NEA and Patagonia presents the same trend, but with less intense. As the 

incidence of the first quintile increases between 2001 and 2005 in Pampeana region, 

the concentration index for that program increases. 

 

2.4. Decomposition of the concentration index 

One of the important features of the concentration index is a mathematical property 

that allows the overall concentration index to be decomposed into a linear combination 

of concentration indices of its determinants (Yiengprugsawan et al., 2007). As the 

program of meals in local feeding centers was the most pro-poor program of the four, in 

this section it is decomposed in its determinants. Additionally, the comparison between 

the decomposition of the 2001 and 2005 would show the main determinants of the 

deep increase in the degree of its targeting during that period.  

 

2.4.1 Methodology 
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Following Wagstaff et al.(2003), we assume that we have a linear regression model 

linking our variable of interest y (beneficiary of different nutrition programs) to a set of k 

determinants (Xk): 

 

 

Where i means ith individual, βk denotes the coefficients and εi is an error term 

(interpersonal variations in y are thus assumed to derive from systematic variations 

across socioeconomic groups in the determinants of y, i.e. the Xk). 

Given the relationship between yi and Xki in the previous equation, the concentration 

index for y can be written as: 

 

Where µ is the mean of y, kx
w

 is the mean of Xk, Ck is the CI for Xk (defined exactly like 

C) and in the last term GCε (residual) is the generalized CI for εi. 

The equation (5) is clearly made up of two components: (i) a deterministic or explained 

component and (ii) an unexplained component. The first component consists of two 

constituents: elasticity and a CI of k regressors (determinants). 

Elasticity ( µ

β kk x
w

) indicates the impact of each determinant on the desired health 

outcome, i.e. how much change in the dependent variable is associated with one unit 

of change in the explanatory variable. The CI indicates the extent of unequal 

distribution of each determinant across economic groups. The second component, the 

unexplained portion, is the part of the inequality that cannot be explained by systematic 

variation in the contributors (determinants) across economic groups. 

To decompose, the values of the all of the included variables in Equation (5) should be 

computed. First, the coefficients (βk) of the explanatory variables are calculated. To do 

this, we need to conduct a regression analysis using an appropriate regression model. 

In the second step, the means of the health variable (µ) and each determinant ( kx
w

) are 

calculated. Thirdly, by multiplying the mean of each determinant by the corresponding 

coefficients and dividing the result by the mean of the health variable, we can calculate 

the elasticity of each determinant. In the fourth step, concentration index’s for the use 

of nutrition programs variable (C), determinants (Ck) and the generalized concentration 

(4) 

(5) 
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index of the error term (GCε) are calculated. Ck can be calculated by Equation (3), but 

in this case the value of the determinant for ith individual and the mean of the 

determinant are substituted for yi and µ respectively. Now that all the variables in 

Equation (5) have been calculated, in a fifth step we can reveal the contribution of each 

determinant to inequality by multiplying the elasticity of each determinant by its 

concentration index ( µ

β kk x
w

) Ck. This is the absolute contribution of each determinant to 

the measured inequality. Taking the absolute contribution, one can note that the 

contribution to inequality is the result of two factors: (i) a marginal effect of each 

determinant on the health variable and (ii) the distribution of the determinant based on 

welfare indicator. In a sixth step, to calculate the percentage contribution, the absolute 

contribution of each determinant is divided by the CI of the health variable ( µ

β kk x
w

) Ck 

/C. 

The decomposition method was initially introduced for using with linear prediction 

models. However, in our study the beneficiary of nutrition programs is considered as a 

binary outcome, which requires nonlinear estimation methods, such as a logit model, 

which has been used in other studies (see Yiengprugsawan et al. (2007), Sözmen et 

al. (2012), Morasae et al. (2012)). In a logit model, using marginal effects (dh/dx) 

allows for dealing with discrete changes from 0 to 1, which give the change in predicted 

probability associated with unit change in an explanatory variable. This then restores 

the mechanism of the decomposition framework in equations (4) and (5). In the present 

study, all variables were included in the logit model in order to calculate the adjusted 

odds ratios. Explanatory variables were also included as dummy variables in the 

decomposition analysis model. The marginal effects obtained from the logistic 

regression analysis indicate an association between the determinants and the 

dependent variable (beneficiary of nutrition programs). Marginal effects with positive 

signs are indicative of positive associations with the probability of reporting a health 

outcome, whilst those with negative signs indicate negative associations. Also, the 

larger the absolute value of a marginal effect the more substantial the association 

 

2.4.2 Results 

Table 2.8 presents the results of the decomposition of the concentration index of meals 

in local feeding centers, through combining the estimated logit coefficients with 
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information on the means of the explanatory variables, marginal effects and 

concentration indices of the explanatory variables.  

The first column of table 2.8 shows the means of the explanatory variables for both 

years. The following column presents the marginal effects of each determinant on the 

possibility of being a beneficiary of the meals in local feeding centers. For the year 

2001, the results reveals that some of determinants –including living in a poor and 

larger household, being breastfeeding, having an older and less-educated householder 

and living in the Patagonia region- increased the possibility for a children of being a 

beneficiary of the meals in local feeding centers. These determinants also affected the 

possibility of being a beneficiary in 2005. Additionally, some determinants like living in a 

household without toilet facilities and fridge, living in Cuyo region increased the 

possibility of being a beneficiary of the meals in local feeding centers in 2005. 

Meanwhile, some determinants such as older children, assisting to school and living in 

the Pampeana region decreased that possibility. 

 

Table 2.8: Decomposition of the concentration index the program of meals in 
local feeding centers 

Mean CIk
Absolute 

Contribution 
to CI

% 
Contribution

Mean C
Absolute 

Contribution 
to CI

% 
Contribution

Kids Characteristics

Age 2,58 0,002 0,000 0,000 0,0% 2,78 0,007 *** -0,004 -0,001 0,2% -0,001
Sex 0,49 0,000 -0,005 0,000 0,0% 0,51 -0,009 0,004 0,000 0,1% 0,000
Breeding 0,34 0,008 ** 0,148 0,010 3,8% 0,41 0,006 0,207 0,005 1,6% -0,005
School Attendance0,19 -0,001 0,036 0,000 0,1% 0,12 0,014 ** -0,065 -0,001 0,4% -0,001

Householder Characteristics

Woman 0,18 0,012 -0,143 -0,007 2,8% 0,22 0,015 ** -0,176 -0,006 2,0% 0,001
Age 39,17 0,000 ** -0,010 0,003 1,0% 37,84 -0,001 *** -0,004 0,001 0,4% -0,002
Years of education11,19 -0,001 *** 0,133 -0,051 19,3% 9,54 -0,002 *** 0,111 -0,027 8,4% 0,024
Employed 0,81 0,003 0,045 0,003 1,1% 0,83 0,001 0,050 0,001 0,2% -0,002

Household Characteristics

Size 5,62 0,003 *** -0,114 -0,041 15,5% 5,47 0,008 *** -0,106 -0,051 16,1% -0,010
Have Fridge 0,90 -0,003 0,051 -0,003 1,1% 0,87 -0,025 *** 0,076 -0,018 5,5% -0,015
Have Water in bathroom0,73 -0,018 0,137 -0,043 16,2% 0,75 -0,028 *** 0,137 -0,030 9,5% 0,012
Poverty Family 0,43 0,023 *** -0,474 -0,109 41,3% 0,60 0,066 *** -0,437 -0,183 57,3% -0,074

Region

GBA 0,35 0,548 0,35 0,265
Pampa 0,32 0,020 0,016 0,002 0,9% 0,30 -0,023 *** 0,126 -0,009 2,9% -0,012
Cuyo 0,06 0,015 -0,008 0,000 0,1% 0,07 0,032 *** 0,001 0,000 0,0% 0,000
NEA 0,12 0,037 -0,190 -0,020 7,5% 0,13 -0,007 -0,172 0,002 0,5% 0,021
NOE 0,09 0,039 -0,093 -0,008 3,0% 0,10 0,009 -0,165 -0,002 0,5% 0,006
Patagonica 0,06 0,055 * 0,046 0,003 1,3% 0,06 0,014 ** 0,050 0,000 0,1% -0,003

Total -0,261 -0,320 -0,056

CI Difference 
2005-2001Marginal 

Effect
Marginal 

Effect

2001 2005

 
Note: *significant at 10%, ** significant at 5%; *** significant at 1%. 
Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 
 

In both periods under consideration, the concentration indices show that breastfed 

children and those who assist to school tended to be better off. Children with female 

and less-educated householder were also more prevalent among the poor. 

Additionally, they show that better socioeconomic status of the households were 
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strongly concentrated among the poor children. Larger and poor households were also 

slightly more concentrated among the poor. Those children who did not have fridge or 

toilet facilities were also more prevalent among the poor. Children residing in the GBA, 

Pampeana and Patagonica regions also seemed to be relatively well off. On the other 

hand, those living in Cuyo, NEA and NOA regions were relative worse.  

The absolute contribution of each determinant was obtained by multiplying its marginal 

effect by its mean and concentration index, then dividing it by the mean of the use of 

the nutrition program. A positive contribution means that the combined effect of the 

marginal effect of the desired determinant and its distribution based on the welfare 

variable increases the focus in the poor in the program of meals in local feeding 

centers. This can occur because either the desired determinant is more prevalent 

among people of lower economic status (negative Ck) and is associated with a higher 

possibility of being a beneficiary of the meals in local feeding centers, or because the 

determinant is more prevalent among those of higher economic status (positive Ck) and 

is associated with a lower possibility of being a beneficiary of the meals in local feeding 

centers. Although they presented different intensity, the main contributors to inequality 

were the same in 2001 and 2005: level of poverty of the household (41.3% in 2001 and 

57.3% in 2005), level of householder education (19.3% and 8.4%), toilet facilities in the 

household (16% and 9.5%) and size of the household (15.5% and 16.1%).  

As it was mentioned, the concentration index for the program of meals in local feeding 

centers increased in absolute terms between 2001 and 2005, implying better targeting. 

Table 2.8 shows that the deterministic or explained component of the concentration 

index increased 5.6 points. The most significant factors in this rise were the changes in 

the household characteristics. Even with all parameters kept constant, the change in 

poverty would have contributed to the increase in the CI with 7.4 points. If only the 

variables of having fridge and number of members had changed between 2001 and 

2005, the CI would have increased 1.5 and 1.0 points, respectively. The higher 

marginal effect of the household size in 2005 respect 2001 motivated the contribution 

of that variable to the increase in the concentration index between both years. 

Additionally, the changes in the distribution of the children in the regions explained 24% 

of the increase in the concentration index. Regarding demographics (age, gender and 

school attendance of the children and age, sex and employed condition of 

householders), they had a negligible contribution to the change in the targeting. 

 

2.5. Conclusions 
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The paper analyzes the degree of targeting of nutrition policies children under 5 years 

old in Argentina, from the Living Standards Measurement Survey (2001) and the 

National Survey of Health and Nutrition (2005). After outlining methods of measuring 

inequalities and calculating the concentration curves and concentration indices, the 

study finds that the four nutrition programs are pro-poor in both periods and that the 

meals local in feeding centers is the most pro-poor one when the national income 

distribution is considered. 

The year 2001 was a year of deep economic, social and political crises that increase 

food insecurity in Argentina. The government response was the establishment of a new 

law for nutrition policies (the PNSA) in 2003. Hence, the study could explore If the 

structure of beneficiaries changes after the PNSA and if the programs become less (or 

more) pro-poor. The results for national income distribution show that, on one hand, 

there had been a deep increase in the degree of the targeting of the meals local in 

feeding centers and a little increase in the reception of food basket. On the other 

hand, the changes in the programs of meals in kindergarten were insignificant and 

targeting precision decreased in the delivery of milk powder. 

Although the same analysis is applied to the distribution of the per capita household 

income of the children across six different regions, it presents different results than 

the analysis using the national per capita income. It could be explained by the 

different budget, management and implementation that each province has for its 

own nutrition programs.  

Decomposition of concentration indices yields useful information regarding the relative 

importance of various determinants of the most pro-poor program of the ones under 

consideration. The main contributors to inequality were the level of poverty of the 

household, level of householder education, toilet facilities in the household and size of 

the household. Additionally, the most significant factors in better targeting between 

2001 and 2005 were the changes in the household characteristics and region targeting. 

Certain areas have not been explored in the present study, and merit attention in the 

future. The results reflect a particular definition of living standards –per capita 

household income. Different assumptions about equivalence scale could be explore 

and would produce different results. Additionally, the paper investigates inequalities 

between children in different positions in the income distributions of each year, but the 

paper did not examine inequalities between children with different absolute living 

standards as it was showing by the different real incomes in both years for the same 

quintile. 
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Annex I 
 

Table A1.1: Provinces by Region 

Region Provinces

GBA: Great Buenos Aires Buenos Aires city and the suburbs
Cuyo Mendoza, San Luis and San Juan
Pampeana rest of Bs As province, Cordoba, La Pampa and Santa Fé
NEA: North-East Argentina Chaco, Corrientes, Entre Ríos, Misiones and Santiago del Estero
NEA: North-West Argentina Catamarca, Formosa, Jujuy, La Rioja, Salta and Tucuman
Patagonica Chubut, Neuquen, Rio Negro, Santa Cruz and Tierra del Fuego  

 
 

Table A1.2: Beneficiaries of Food Basket by Regional Per Capita Household Income 
Quintiles, 2001 and 2005 

1 2 3 4 5 Total
Great Buenos Aires

2001 % received Food Basket 60,3% 34,8% 38,9% 14,6% 4,5% 30,6%
2001 Incidence 39,1% 23,0% 25,5% 9,5% 2,9% 100,0%

2005 % received Food Basket 60,0% 55,4% 47,0% 27,7% 4,6% 38,9%
2005 Incidence 30,7% 28,6% 24,1% 14,3% 2,4% 100,0%

Pampeana

2001 % received Food Basket 48,3% 39,4% 22,1% 12,9% 4,0% 25,3%
2001 Incidence 38,1% 31,1% 17,5% 10,1% 3,2% 100,0%

2005 % received Food Basket 50,2% 34,6% 21,4% 7,5% 1,4% 23,0%
2005 Incidence 43,4% 30,2% 18,6% 6,6% 1,2% 100,0%

Cuyo

2001 % received Food Basket 39,8% 22,2% 16,5% 13,1% 2,7% 18,8%
2001 Incidence 42,1% 23,6% 17,4% 14,0% 2,8% 100,0%

2005 % received Food Basket 3,6% 1,5% 0,7% 0,7% 0,4% 1,4%
2005 Incidence 51,7% 21,6% 10,4% 10,0% 6,3% 100,0%

NOA

2001 % received Food Basket 49,4% 31,5% 28,4% 14,8% 9,5% 26,7%
2001 Incidence 37,0% 23,5% 21,3% 11,1% 7,1% 100,0%

2005 % received Food Basket 49,1% 47,1% 33,4% 23,9% 9,1% 32,5%
2005 Incidence 30,1% 29,0% 20,5% 14,8% 5,6% 100,0%

NEA

2001 % received Food Basket 39,8% 29,7% 22,8% 12,7% 3,5% 21,7%
2001 Incidence 36,5% 27,5% 20,9% 11,8% 3,2% 100,0%

2005 % received Food Basket 44,0% 38,7% 31,0% 21,7% 9,1% 28,9%
2005 Incidence 30,3% 26,8% 21,3% 15,1% 6,3% 100,0%

Patagonia

2001 % received Food Basket 48,3% 39,4% 22,1% 12,9% 4,0% 25,3%
2001 Incidence 37,9% 31,3% 17,3% 10,2% 3,2% 100,0%

2005 % received Food Basket 48,9% 37,5% 23,4% 10,7% 1,5% 24,4%
2005 Incidence 39,8% 30,8% 19,1% 8,9% 1,3% 100,0%

Income Quintile by Region

 
Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 
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Table A1.3: Beneficiaries of Meals in Local Feeding Centers by Regional Per Capita 

Household Income Quintiles, 2001 and 2005 

1 2 3 4 5 Total
Great Buenos Aires

2001 % Meals in Local Feeding Centers 12,4% 10,2% 3,7% 1,6% 4,3% 6,4%
2001 Incidence 38,1% 32,0% 11,5% 5,0% 13,5% 100,0%

2005 % Meals in Local Feeding Centers 5,1% 5,1% 4,4% 3,5% 4,6% 4,5%
2005 Incidence 22,2% 22,7% 19,3% 15,6% 20,2% 100,0%

Pampeana

2001 % Meals in Local Feeding Centers 8,1% 6,7% 5,3% 3,3% 2,4% 5,2%
2001 Incidence 31,3% 26,0% 20,7% 12,8% 9,2% 100,0%

2005 % Meals in Local Feeding Centers 12,3% 12,5% 4,0% 4,1% 0,7% 6,7%
2005 Incidence 36,4% 37,2% 11,9% 12,4% 2,2% 100,0%

Cuyo

2001 % Meals in Local Feeding Centers 6,4% 0,9% 1,6% 1,0% 0,3% 2,0%
2001 Incidence 62,7% 9,0% 15,4% 10,1% 2,8% 100,0%

2005 % Meals in Local Feeding Centers 4,4% 4,2% 6,7% 1,6% 0,3% 3,4%
2005 Incidence 25,7% 24,4% 39,3% 9,2% 1,7% 100,0%

NOA

2001 % Meals in Local Feeding Centers 4,9% 4,6% 2,2% 2,0% 2,0% 3,1%
2001 Incidence 31,4% 29,5% 13,8% 12,5% 12,8% 100,0%

2005 % Meals in Local Feeding Centers 5,3% 2,9% 2,0% 5,1% 1,5% 3,4%
2005 Incidence 31,2% 17,1% 12,1% 30,4% 9,1% 100,0%

NEA

2001 % Meals in Local Feeding Centers 6,6% 2,0% 4,1% 6,8% 1,7% 4,2%
2001 Incidence 30,9% 9,3% 19,3% 32,3% 8,2% 100,0%

2005 % Meals in Local Feeding Centers 3,1% 4,5% 2,7% 3,0% 2,4% 3,1%
2005 Incidence 19,7% 28,8% 17,2% 19,2% 15,1% 100,0%

Patagonia

2001 % Meals in Local Feeding Centers 8,1% 6,7% 5,3% 3,3% 2,4% 5,2%
2001 Incidence 31,2% 26,1% 20,6% 12,9% 9,2% 100,0%

2005 % Meals in Local Feeding Centers 13,4% 10,9% 5,5% 4,7% 4,5% 7,8%
2005 Incidence 34,1% 28,0% 14,1% 12,1% 11,7% 100,0%

Income Quintile by Region

 Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 
 
Table A1.4: Beneficiaries of Meals in Kindergarden by Regional Per Capita Household Income 

Quintiles, 2001 and 2005 

1 2 3 4 5 Total
Great Buenos Aires

2001 % Meals in Kindergarden 11,9% 0,0% 0,0% 0,0% 0,0% 2,4%
2001 Incidence 100,0% 0,0% 0,0% 0,0% 0,0% 100,0%

2005 % Meals in Kindergarden 22,9% 10,4% 4,1% 0,7% 1,3% 7,8%
2005 Incidence 58,0% 26,5% 10,4% 1,9% 3,2% 100,0%

Pampeana

2001 % Meals in Kindergarden 7,7% 4,3% 2,8% 1,3% 0,0% 3,2%
2001 Incidence 48,0% 26,8% 17,1% 8,0% 0,0% 100,0%

2005 % Meals in Kindergarden 27,7% 19,4% 7,5% 0,7% 1,1% 11,3%
2005 Incidence 48,9% 34,5% 13,3% 1,3% 2,0% 100,0%

Cuyo

2001 % Meals in Kindergarden 12,6% 3,6% 1,3% 0,3% 0,0% 3,5%
2001 Incidence 70,8% 20,6% 7,2% 1,5% 0,0% 100,0%

2005 % Meals in Kindergarden 6,6% 2,7% 0,5% 0,0% 0,2% 2,0%
2005 Incidence 65,8% 26,6% 5,0% 0,0% 2,5% 100,0%

NOA

2001 % Meals in Kindergarden 14,1% 14,0% 7,7% 4,3% 0,7% 8,1%
2001 Incidence 34,6% 34,3% 18,9% 10,5% 1,7% 100,0%

2005 % Meals in Kindergarden 20,7% 17,2% 3,9% 2,3% 0,2% 8,9%
2005 Incidence 46,6% 38,9% 8,7% 5,3% 0,4% 100,0%

NEA

2001 % Meals in Kindergarden 20,9% 13,9% 6,6% 0,9% 0,5% 8,5%
2001 Incidence 48,7% 32,7% 15,4% 2,1% 1,2% 100,0%

2005 % Meals in Kindergarden 41,7% 18,6% 12,6% 5,0% 1,2% 15,8%
2005 Incidence 52,4% 23,6% 15,9% 6,3% 1,6% 100,0%

Patagonia

2001 % Meals in Kindergarden 7,7% 4,3% 2,8% 1,3% 0,0% 3,2%
2001 Incidence 47,8% 27,0% 17,0% 8,1% 0,0% 100,0%

2005 % Meals in Kindergarden 22,7% 9,6% 2,2% 0,5% 0,4% 7,1%
2005 Incidence 63,8% 27,2% 6,3% 1,3% 1,2% 100,0%

Income Quintile by Region

 
Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 
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Table A1.5: Beneficiaries of Milk Powder by Regional Per Capita Household Income Quintiles, 

2001 and 2005 

1 2 3 4 5 Total
Great Buenos Aires

2001 % received Milk Powder 11,2% 6,9% 5,2% 1,1% 0,9% 5,1%
2001 Incidence 43,8% 27,7% 20,7% 4,4% 3,5% 100,0%

2005 % received Milk Powder 7,3% 7,7% 3,7% 4,4% 0,9% 4,8%
2005 Incidence 30,2% 32,2% 15,5% 18,3% 3,9% 100,0%

Pampeana

2001 % received Milk Powder 26,2% 20,6% 11,9% 7,4% 2,7% 13,8%
2001 Incidence 38,1% 30,0% 17,3% 10,7% 3,9% 100,0%

2005 % received Milk Powder 21,0% 19,3% 15,7% 6,9% 1,5% 12,9%
2005 Incidence 32,4% 30,1% 24,3% 10,8% 2,4% 100,0%

Cuyo

2001 % received Milk Powder 31,6% 20,9% 11,4% 5,5% 0,8% 14,0%
2001 Incidence 44,9% 29,9% 16,2% 7,9% 1,1% 100,0%

2005 % received Milk Powder 22,9% 17,0% 11,3% 11,9% 4,4% 13,5%
2005 Incidence 33,8% 25,2% 16,7% 17,7% 6,5% 100,0%

NOA

2001 % received Milk Powder 30,0% 22,5% 21,0% 13,3% 7,2% 18,8%
2001 Incidence 31,9% 23,9% 22,4% 14,2% 7,6% 100,0%

2005 % received Milk Powder 28,6% 22,5% 24,6% 15,4% 8,1% 19,8%
2005 Incidence 28,7% 22,8% 24,7% 15,6% 8,1% 100,0%

NEA

2001 % received Milk Powder 26,1% 24,9% 19,3% 11,7% 4,1% 17,2%
2001 Incidence 30,2% 29,1% 22,3% 13,7% 4,7% 100,0%

2005 % received Milk Powder 29,6% 21,3% 24,5% 16,1% 6,1% 19,5%
2005 Incidence 30,2% 21,9% 25,0% 16,6% 6,3% 100,0%

Patagonia

2001 % received Milk Powder 26,2% 20,6% 11,9% 7,4% 2,7% 13,8%
2001 Incidence 37,9% 30,2% 17,2% 10,8% 3,9% 100,0%

2005 % received Milk Powder 20,6% 20,5% 18,3% 8,0% 4,6% 14,4%
2005 Incidence 28,4% 28,5% 25,4% 11,2% 6,4% 100,0%

Income Quintile by Region

 
Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 
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Annex II 
 

Concentration Indexes, standard errors, t-values and confidence intervals for 
Nutrition Programs by Region 

 
 

GBA

CI SE(C) t-value

Received Food basket -0,362 0,03 -10,37 ( -0,430 -0,293 )
Meals in Local Feeding Centers -0,327 0,09 -3,62 ( -0,504 -0,150 )
Meals in Kindergardens -0,691 0,23 -3,02 ( -1,140 -0,242 )
Received Milk Powder -0,439 0,11 -3,98 ( -0,655 -0,222 )

CI SE(C) t-value

Received Food basket -0,427 0,03 -12,74 ( -0,492 -0,361 )
Meals in Local Feeding Centers -0,031 0,07 -0,41 ( -0,176 0,115 )
Meals in Kindergardens -0,730 0,11 -6,87 ( -0,939 -0,522 )
Received Milk Powder -0,236 0,07 -3,5 ( -0,369 -0,104 )

Pampena

CI SE(C) t-value

Received Food basket -0,372 0,03 -13,92 ( -0,424 -0,319 )
Meals in Local Feeding Centers -0,239 0,06 -3,81 ( -0,361 -0,116 )
Meals in Kindergardens -0,364 0,07 -5 ( -0,507 -0,221 )
Received Milk Powder -0,328 0,03 -10,2 ( -0,391 -0,265 )

CI SE(C) t-value

Received Food basket -0,522 0,04 -12,93 ( -0,601 -0,443 )
Meals in Local Feeding Centers -0,579 0,10 -5,76 ( -0,776 -0,382 )
Meals in Kindergardens -0,559 0,06 -8,85 ( -0,683 -0,435 )
Received Milk Powder -0,249 0,03 -7,79 ( -0,312 -0,186 )

Cuyo

CI SE(C) t-value

Received Food basket -0,347 0,05 -6,97 ( -0,445 -0,250 )
Meals in Local Feeding Centers -0,600 0,25 -2,37 ( -1,098 -0,102 )
Meals in Kindergardens -0,561 0,13 -4,23 ( -0,822 -0,301 )
Received Milk Powder -0,405 0,05 -7,7 ( -0,509 -0,302 )

CI SE(C) t-value

Received Food basket -0,436 0,14 -3,09 ( -0,713 -0,159 )
Meals in Local Feeding Centers -0,545 0,18 -3,09 ( -0,891 -0,199 )
Meals in Kindergardens -0,680 0,15 -4,43 ( -0,980 -0,379 )
Received Milk Powder -0,161 0,02 -6,69 ( -0,208 -0,114 )

2005

2001
95% confidence intervals

95% confidence intervals

2001
95% confidence intervals

2005
95% confidence intervals

2001
95% confidence intervals

2005
95% confidence intervals
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NOA

CI SE(C) t-value

Received Food basket -0,263 0,03 -10,5 ( -0,312 -0,214 )
Meals in Local Feeding Centers -0,237 0,09 -2,74 ( -0,406 -0,067 )
Meals in Kindergardens -0,314 0,05 -6,44 ( -0,410 -0,218 )
Received Milk Powder -0,250 0,03 -8,08 ( -0,311 -0,190 )

CI SE(C) t-value

Received Food basket -0,299 0,02 -12,76 ( -0,345 -0,253 )
Meals in Local Feeding Centers -0,196 0,13 -1,47 ( -0,457 0,065 )
Meals in Kindergardens -0,578 0,06 -9,31 ( -0,699 -0,456 )
Received Milk Powder -0,143 0,02 -7,33 ( -0,181 -0,105 )

NEA

CI SE(C) t-value

Received Food basket -0,361 0,04 -8,74 ( -0,442 -0,280 )
Meals in Local Feeding Centers -0,062 0,08 -0,75 ( -0,227 0,102 )
Meals in Kindergardens -0,577 0,09 -6,25 ( -0,759 -0,396 )
Received Milk Powder -0,276 0,04 -6,97 ( -0,354 -0,198 )

CI SE(C) t-value

Received Food basket -0,313 0,03 -9,82 ( -0,375 -0,250 )
Meals in Local Feeding Centers -0,059 0,08 -0,71 ( -0,222 0,104 )
Meals in Kindergardens -0,675 0,05 -13,47 ( -0,773 -0,576 )
Received Milk Powder -0,165 0,02 -8,58 ( -0,202 -0,127 )

Patagonica

CI SE(C) t-value

Received Food basket -0,555 0,04 -13,6 ( -0,635 -0,475 )
Meals in Local Feeding Centers -0,142 0,10 -1,41 ( -0,339 0,055 )
Meals in Kindergardens -0,705 0,15 -4,64 ( -1,003 -0,407 )
Received Milk Powder -0,405 0,04 -9,46 ( -0,489 -0,321 )

CI SE(C) t-value

Received Food basket -0,404 0,03 -13,64 ( -0,462 -0,346 )
Meals in Local Feeding Centers -0,354 0,11 -3,32 ( -0,563 -0,145 )
Meals in Kindergardens -0,906 0,12 -7,57 ( -1,141 -0,671 )
Received Milk Powder -0,181 0,03 -6,99 ( -0,231 -0,130 )

2001
95% confidence intervals

2005
95% confidence intervals

2001
95% confidence intervals

2005
95% confidence intervals

2001
95% confidence intervals

2005
95% confidence intervals

 
Source: Author’s calculations based on ECV (2001) and ENNyS (2005) 
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Chapter 3: 

Do In-School Feeding Programs Have an Impact on Academic 

Performance?  

The Case of Public Argentine Schools14 

 

Abstract 

As Argentina presents problems of malnutrition, in-school feeding program has become 
a key policy because it provides an important nutritional intervention during a relevant 
growth period. This paper estimates the effect of in-school feeding programs on 
academic performance -measured by standardized test scores- with a difference in 
difference model which exploits the change over time in the supply of in-school feeding 
programs during the end of the nineties. We build an original panel using the ONEE 
corresponding to the years 1997, 1999 and 2000. Our findings suggest that the 
program has successfully targeted the most disadvantaged schools. However, only 
partial improvement in school performance has been found. Language test scores were 
the only ones to show a statistically significant improvement, with no noticeable effects 
reported in math scores. These results are consistent with the characteristics of the 
federal in-school feeding program in Argentina, which do not compensate for the 
nutritional deficit the children bring from their homes. This implies that having in-school 
feeding programs –even those reaching the most needy populations- do not 
necessarily address the desired goals of compensating for nutritional deficits and 
correlating to improved test results for students. 
 

JEL Classification Codes: H43, H75 & I28  

Keywords: School Meals Programs, fixed-effects, academic performance, Argentina 

                                                 
14 This chapter was written with Cecilia Adrogué. This paper was published in the volume 21 (2013) of the 
Education Policy Analysis Archives (see http://epaa.asu.edu/ojs/article/view/1162). The authors wish to 
thank Walter Sosa Escudero, Martin Rossi, Hugo Ñopo, Santiago Pérez and the participants in seminars 
at the University of San Andrés, the Annual Meeting of the Asociación Argentina de Economía Política 
held in Buenos Aires (November 2010), and of the Economia Panel Meeting held in Washington (May 
2011) for their helpful comments.  
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3.1. Introduction 

“… [I]n the end, it is social justice and human rights work to provide 

nourishment and education to the children of the world.”15 

Food for education programs, including meals served in school and take-

home rations conditional on school attendance, have recently received renewed 

attention as a policy instrument for achieving the Millennium Development 

Goals of universal primary education and the reduction of hunger in developing 

countries.  In-school meals provide an important nutritional intervention during 

an often overlooked growth period. These programs aim to attract children to 

school by providing nutritious meals in exchange for school participation, an 

incentive for school attendance directly to the child (Caldes and Ahmed 2004). If 

children are undernourished,16 the programs may also boost learning and 

cognitive development by improving attention spans and nutrition. The attraction 

of these programs is their potential to improve both school participation and 

cognitive outcomes by increasing the consumption of nutritious food by 

undernourished children (Adelman et al. 2008). Therefore, the impact of in-

school meals on learning appears to operate both through improvements in 

school attendance, and through better learning efficiency while in school. Thus, 

well-run programs that provide reasonably nutritious meals should have positive 

impacts on school participation, learning, and child dietary intake. However, the 

extent of these effects depends on various programmatic and contextual 

factors. In some cases, they may be small or even null.  

                                                 
15 Robert and Weaver-Hightower (2011, page 19).  
16 Undernourishment is associated with hunger and lack of essential nutrients, while 
malnourishment refers to cases of enough or excessive calories, but lack of certain nutrients, 
exposure to pesticides and food additives. 
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Research in both developed and developing nations during the past few 

decades has analyzed the links between educational outcomes and school 

physical resources, teacher quality and children’s demographic and family 

background. Formichella (2011) presents a detailed review of empirical studies 

that explore the determinants of academic performance in schools for the case 

of Argentina. This work synthesizes that there is a consensus view as to the 

impact of the household’s socioeconomic environment on academic 

performance, as well as the school environment. In this study we intend to 

complement those studies and we focus particularly in the evaluation of one of 

the factors that improve student academic achievement, in school feeding 

programs. Additionally, Robert and Kovalskys (2011) argue that the case of 

Argentina is important to examine because it reflects the nutritional concerns of 

a developed and developing nation. Firstly, Argentina presents 

undernourishment like developing countries and malnourishment like developed 

ones. Secondly, the school-feeding program suffers from the challenges of high 

rates of poverty and the ills of the modern food system in a decentralized 

context of governance 

Hence, the aim of this paper is to estimate the effect of the in-school 

feeding program on academic performance -measured by standardized test 

scores in Argentina from 1997 to 2000. We would like to compare the test 

scores in schools that participate in school meals program17 with the test scores 

of the same schools had they not participated in the program. Since the 

                                                 
17 The school meals program in Argentina consists in the provision of breakfast and/or lunch to 
the students within the school. 
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counterfactual18 is never observed, and we do not have a controlled randomized 

trial, we are forced to turn to non-experimental methods which mimic the 

counterfactual under reasonable conditions. Our identification strategy relies on 

the fact that the increase in the number of children that attend to in-school 

feeding programs in a given school and time are likely to be uncorrelated with 

the unobserved characteristics that jointly determine academic performance.  

The organization of the paper is as follows. Section 2 presents a 

literature review of the empirical impacts of in-school feeding programs on 

education and nutrition. The following section introduces the basic features of 

the program in Argentina. Section 4 presents the data used in the empirical 

analysis, illustrates the methodology and presents the results. Finally, we 

summarize our conclusions and discuss the implications of our findings in 

section 5.  

 

3.2. Literature Review 

Robert and Weaver-Hightower (2011) mention that no matter the state of 

development, the school feeding problem changes but does not disappear. 

Developing countries tend to have undernourishment, while developed ones 

malnourishment; still, in both developed and developing contexts, the two 

concerns coexist, fighting obesity and hunger simultaneously. From Argentina 

to Tanzania to the United States, groups of parents, teachers, and community 

members are struggling against the unequal distribution of school food, and the 

social goods that come with healthy nutrition: physical health, improved 

learning, human rights and dignity. Additionally, they detail many reasons to 
                                                 
18

 The counterfactual measures what would have happened to beneficiaries in the absence of 
the intervention, 
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argue that school food is a crucial topic to consider for educators, policymakers, 

researchers and citizens. One of them is that school food can play an important 

role in students’ academic achievement.  

Regarding school feeding literature, there are different reviews that 

analyze the empirical evidence of the diverse impacts it has. In this sense, 

Kristjansson et al. (2007) include eighteen studies in their review; nine were 

performed in high income countries and nine in low income ones. In addition 

Adelman et al. (2008) present a rationale for food for education programs and 

undertake a critical review of the causal evidence on the impact of these 

programs on education participation and attainment, learning, cognitive 

development and nutrition. 

In summary, the goals of school feeding programs differ, but often 

include relieving short-term hunger (Allen and Gillespie, 2001), improving 

micronutrient status (Allen and Gillespie, 2001), growth (Allen and Gillespie, 

2001; Levinger, 1986), cognition (Levinger, 1986) academic performance (Allen 

and Gillespie, 2001; Levinger, 1986) and school attendance (Caldes and 

Ahmed 2004) in both high and low-income countries. As Sandler (2011) 

suggests, who is fed, who does the feeding, what is served, where and when, 

are all questions of importance in looking at school food. 

Most empirical findings suggest that school feeding programs have a 

positive impact on learning achievement, as measured by increases in test 

scores. As with all school feeding outcomes investigated empirically, there are 

several econometric issues that raise questions about the validity of these 

results. Furthermore, the subject of the achievement test seems to matter. We 

will focus on the results of three studies carried out in developing countries. 
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Firstly, Ahmed (2004) evaluated the impact of a school feeding program 

implemented by the Government of Bangladesh in food-insecure areas. The 

evaluation took place in 2003, after most children in program schools had been 

receiving school feeding every school day they attended, for more than 1 year. 

The school feeding program provided a mid-morning snack of fortified wheat 

biscuits to children in primary schools in these communities at the cost of 

US$18 per child per year. The author evaluated the impact of the in-school 

meal program in Bangladesh on test scores using data on achievement test 

scores for 1,648 students in grade 5 attending primary school. Using an 

econometric specification to isolate the effects of the program, he finds that 

students in program schools scored 15.7 percent higher than did students in the 

control schools. Of the three subjects that make up the total score, the 

improvement was due mainly to an increase in the mathematics test score.  

Secondly, Tan et al. (1999) evaluate the impact of the Dropout 

Intervention Program in 1990–1992 in the Philippines, which included a school 

feeding program being randomly assigned to 10 schools in low-income areas of 

the country. Data were collected for all students in all grades. They evaluated 

the impact of the school feeding program on the school performance of only first 

grade students. The impacts of the school feeding program were not significant 

at the school level. At the student level, the authors found that school feeding, 

either alone or with parent– teacher partnerships, had a positive and statistically 

significant effect on English test scores. Furthermore, school feeding coupled 

with parent–teacher partnerships had a positive and significant impact on 

mathematics test scores. One difficulty with this study is that each program, 

school feeding alone and with parent–teacher partnerships, was only 
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implemented at five schools. Therefore, it is hard to rule out the possibility that 

individual school characteristics biased the results. 

Thirdly, Vermeersch and Kremer (2004) used data from a randomized 

school feeding evaluation in Western Kenyan preschools between 2000 and 

2002 to evaluate program impacts on school participation and achievement. 

This study had an extremely well-planned randomized field-study evaluation 

design. Twenty-five preschools were randomly selected from 50 to receive a 

fully subsidized in-school breakfast. Prior to the introduction of the breakfast 

program, the treatment and control preschools had very similar characteristics. 

The sample of children consisted in all children between the ages of 4 and 6 

who lived within walking distance of a school in their sample, and they would 

like to have known which school parents would have chosen for their child in the 

absence of the program. This choice is unobservable, but Vermeersch and 

Kremer spent considerable effort trying to identify an estimate of this population. 

The authors find that the treatment impact alone is not significantly different 

from zero. However, school meals increase test scores in schools where the 

teacher is experienced. This result was found by regressing the test score on 

both a treatment variable as well as a treatment variable interacted with the 

teacher’s experience.  

For learning achievement, studies show that school meals may cause 

improvements in some test scores. The impact of in-school meals on learning 

appears to operate both through improvements in school attendance and 

through better learning efficiency while in school, though no study has 

separately identified the relative contribution of these effects. However, the size 
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and nature of the impacts vary greatly by program, micronutrient content of the 

food, and the measure of cognitive development used. (Adelman et al., 2008) 

   

3.3. The case of Argentina: Background and program information 

Argentina is a federal country organized in 24 autonomous political 

jurisdictions (23 Provinces and the Autonomous City of Buenos Aires); each 

province carries out its own in-school feeding program. The process of 

educational decentralization began in 1978 and was completed in 1991. While 

school feeding program became the responsibility of the provinces and City of 

Buenos Aires as part of the transfer the national government continues to 

provide limited funding. According to Robert and Kovalskys (2011), this 

decentralization does not seem to change school feeding and food quality 

continued to suffer as a result of limited funding.   

The goal of universal primary education has been achieved because net 

enrollment rate has been over 99% for primary school children (SEDLAC, 2012) 

for the lasts decades. However, many of these children live in poverty and are 

undernourished or malnourished.19 From 1994 onwards, poverty rates started to 

increase steadily, mainly influenced by the impact of the 1994 Mexican financial 

crisis (which produced a decline in the GDP and a sharp rise in unemployment) 

and the Brazilian Devaluation in 1999 (Argentina's largest trading partner). 

Poverty rates increased from 16% in 1994, to 26% in 1997and to 32% by the 

                                                 

19 Orlicki (2009b) compares the intake of nutrients and vitamins distributions with the 
recommended intake levels by the health authorities for the Argentinean children aged 4 and 5 
years old. The study reports that the fiber intake for most children is clearly below the 
recommended levels, additionally children at the 10th-25th quantile of the distributions of 
calcium, iron, energy and vitamin A have less than the recommended intake per capita 
consumption for each of them respectively.  
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end of 2000. As a result of this, the number of children that assist to the in-

school feeding program increased during the period.  

After the decentralization, the program placement depends on political 

negotiations between the provincial government, municipal government and 

schools and on decisions inside each school, and the program has the following 

characteristics: a) there is not a legal framework that fixes goals of energy and 

nutrient intake; b) menus are monotonous; c) they provide a similar nutrient 

intake to the one received in the households, instead of a complementary one 

to household deficits; d) they concentrate mainly on lunch (only a few provide 

breakfast) (Britos et al. 2003).  

Furthermore, the Argentine provinces provide a variety of ways in which 

the in-school feeding program is delivered: (i) the transfers go directly to the 

schools where teachers, cooks and other school members buy the food and 

decide the daily menu, which are the most common ones; (ii) the Provinces or 

the Municipalities buy the food and then they distribute to each school where 

the meal is prepared; (iii) there are organizations that buy and prepare the 

meals and then they distribute them to each school; (iv) there are firms that 

offer directly the meal service (catering). In other words, what local programs 

serve has varied dramatically from school to school (Robert and Kovalskys, 

2011). Additionally, Britos (1995) exposes that in theory most of the provinces 

aim to attend the food shortage and promote attendance and academic 

performance of poor children, though in practice the school feeding program 

does not differentiate according to the necessity of the scholars. The tendency 

in Argentina consists on maximizing the coverage without any criteria for 

targeting and selecting the beneficiaries. 
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As regards school feeding program coverage, there are no national 

official statistics of either schools or children that attend a school feeding 

program. Hence, we have extracted information from the school directors’ 

surveys corresponding to the National Educational Assessment Operation 

(Operativo Nacional de Evaluación Educativa) or ONEE.  We define a school as 

“Participating” in the school meals program if most of its students aged between 

six and twelve years, receive a compensatory20 lunch or breakfast in the school.  

The ONEE reported that 76% of the 13.146 schools surveyed were 

public.21 In the case of private schools, as expected, only 6,5% participated in 

the school meal program, whereas in public schools that percentage increased 

to 65,3%. In the latter case, the schools that participate in the program were 

situated 33% in the urban area, 19% in the suburban area and 48% in the rural 

area. Finally, only 18% of public schools had double shift or longer school day. 

In Table 3.1 we report the amount of public schools interviewed and the 

participating school rates by province using data from the ONEE corresponding 

to the years 1997, 1999 and 2000. As can be seen in the table, while no 

observations were reported for Corrientes and Tierra del Fuego for the year 

1999 and for Neuquén for the year 2000, all jurisdictions show observations for 

at least two years. The growth in school participating rate between 1997 and 

2000 is noticeable, since the average participating rate was 30 percent in 1997 

and increased to 65 percent in three years. Additionally, the participating rate 

varied substantially across regions. While in 1997 it was 30 percent on average, 

it presented enrollment over 70 percent in Misiones and Formosa and lower 

than 7 percent in San Juan, San Luis and Tierra del Fuego. Regarding 1999 
                                                 
20

 We call compensatory lunch or breakfast to indicate it is free and oriented undernourished 
children. 
21

 A school is defined as public if it is run by the State. 
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and 2000, an important increase can be seen in almost all the jurisdictions, in 

most of the cases, more than doubling the proportion existing in 1997.22 

 

Table 3.1: Number and Percentage of Participating Schools by Province 

  1997 1999 2000 
Province Schools 

Interviewed 
Participating 

Schools 
Schools 

Interviewed 
Participating 

Schools 
Schools 

Interviewed 
Participating 

Schools 

Capital Federal† 28 28.6% 26 88.5% 385 86.5% 
Buenos Aires 77 11.7% 56 39.3% 2016 48.3% 
Catamarca 57 63.2% 57 84.2% 122 94.3% 
Cordoba 51 21.6% 40 42.5% 785 47.5% 
Corrientes 64 26.6%     313 87.2% 
Chaco 74 25.7% 74 73.0% 372 79.6% 
Chubut 69 20.3% 40 75.0% 144 65.3% 
Entre Ríos 64 25.0% 43 32.6% 364 42.9% 
Formosa 74 70.3% 73 86.3% 273 96.3% 
Jujuy 64 15.6% 43 39.5% 175 61.7% 
La Pampa 59 22.0% 27 81.5% 104 76.0% 
La Rioja 49 14.3% 47 36.2% 84 71.4% 
Mendoza 43 7.0% 25 32.0% 381 63.5% 
Misiones 77 79.2% 4 100.0% 469 81.7% 
Neuquén 43 18.6% 29 86.2%     
Río Negro 47 14.9% 28 53.6% 155 58.1% 
Salta 64 28.1% 43 83.7% 258 84.9% 
San Juan 66 1.5% 25 28.0% 117 26.5% 
San Luis 48 6.3% 166 64.5% 76 38.2% 
Santa Cruz 19 21.1% 21 19.0% 35 22.9% 
Santa Fe 47 19.1% 35 77.1% 698 76.1% 
Santiago del 
Estero 

81 69.1% 72 76.4% 405 92.8% 

Tucumán 71 31.0% 27 66.7% 340 71.8% 
Tierra del Fuego 26 0.0%     29 37.9% 
Total 1362 29.7% 1001 63.2% 8100 65.3% 

Source: Own estimation based on ONEE 1997, 1999 and 2000. †It is not a province, but an 
autonomous jurisdiction. 

 

4. Study developed 
4.1 Sample and Descriptive Statistics 

As we mentioned above, the ONEE is our primary source of information. 

The ONEE for 1997 and 1999 consists of a randomly selected stratified sample 

of primary schools across the country (Berlinski et al., 2009), and for the year 

                                                 
22

 Even though for the years 1997 and 1999 the information corresponds to samples, they were 
randomly selected stratified samples (Berlinski et al., 2009). 
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2000 a census.23 The sample of schools changed every year, but a large 

number appear in more than one wave and can be matched from wave to wave 

using a unique school identifier. Within each school, the ONEE consists of 

teachers’ and directors’ surveys as well as students’ tests and surveys.   

 The information on schools and meals services is obtained from the 

directors’ surveys for each year, which were set up to analyze the overall 

functioning of the school system. In addition, we use the results of the 

standardized test scores of primary or general basic education (GBE) of third 

grade students.24 In Argentina, the standardized test scores are uniform 

monotonic measures of schools performance administered nationally at the end 

of the scholar year. However, teachers could intentionally train students to 

maximize test scores instead of teaching general skills and knowledge. In this 

case, the test scores would not reflect school quality, but rather how well 

schools prepared students to take the test. This, however, is unlikely in 

Argentina where there are no rewards or punishments for students, teachers or 

schools based on test outcomes (Berlinski et al., 2009). 

Using the surveys of the ONEE, an original database was constructed as 

a way to integrate the average outcomes of the standardized test scores for 

each school and year with those obtained from the surveys of directors for the 

same years. The databases were integrated forming a panel using the school 

as the unit of measurement; therefore, each database entry, also called 

observation, represents a school in a particular year and shows its 

characteristics, including the meal service provided, the characteristics and 

                                                 
23 The province of Neuquén was the only jurisdiction that did not take part in the census. 
24 Third grade students at primary school in Argentina are approximately eight years old and it is 
the first grade that students take a national test at the end of the year. 
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opinions of the director of the school and the average of the third grade 

students’ test scores and characteristics.  

We will work with the subsample consisting of those schools that were 

observed at least twice. As the treatment group, we use those that started to 

participate in the school meals program; and as the control group, those that 

never participated. Therefore, we work with 1793 observations (843 schools), 

the control group consists of 1146 observations (544 schools) and the treated 

group of 647 observations (299 schools). 

The ONEE provided information about the possession of durable goods, 

the utilization of public services, the number of family members and the parents’ 

educational level, but not about households’ income or consumption. Following 

Author (2009a), Schumacher (2003) and Elbers et al. (2003), the National 

Household Expenditure Survey (Encuesta Nacional de Gastos de Hogares or 

ENGH) was selected to provide the income and consumption patterns in order 

to calculate a variable of socioeconomic status (SES) of the children in the 

sample. This survey has similar questions to the ones corresponding to the 

ONEE as well as information regarding households’ income and consumption. It 

also has the advantage of representing the whole population of the country, not 

as other commonly used surveys that only represent urban population. 

Therefore, we estimated the socioeconomic status of the households in the 

ONEE database using the spending patterns obtained from the ENGH and the 

characteristics of the households, including the number of members, the 

educational level of the household head, and the purchasing habits regarding 

durable goods and public services from the ONEE.25 And as our concern is 

                                                 
25 See Annex A for further details of this variable. 
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about the effect of compensatory school meals program, we have focused the 

study on the public schools, due to the fact that the private ones already charge 

fees which may indicate that the children that attend to them can also afford a 

minimum diet.  

 We summarize the mean SES and test scores for the year 1997 in Table 

3.2. The SES is higher for the non-participating schools and statistically 

significant. The test scores in math and language are higher in non-participating 

schools than in participating ones. From the table we can say that the in-school 

feeding program is located in the schools with lower SES, and in those that 

have lower academic performance. Next, we intend to evaluate the impact that 

the school meals program has on these variables by controlling for time-

invariant unobserved heterogeneity of the schools and by restricting the sample 

to schools with similar characteristics. 
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Table 3.2: Descriptive statistics of Test Scores. 

Variables Period Mean 
Std. 
Dev. 

Min Max 

Treated 
group’s 
mean 

(I) 

Control 
group’s 
mean 

(II) 

(I-II)  

Pretreatment                  
SES 1997 44.4 8.6 24.0 70.3 43.6 44.9 -1.25 ** 

Outcome             
Math score 1997 52.1 12.6 18.1 94.9 49.8 53.4 -3.56 *** 
Language 

score 1997 56.3 11.6 20.8 93.8 54.3 57.5 -3.17 *** 
***significant at 1%, ** significant at 5%       

Source: Own estimation based on ONEE 1997, 1999 and 2000. 

 

4.2 Econometric Strategy 

We estimate the effect of school meals program on academic 

performance -measured by standardized test scores. Random assignment of 

the program would be the most convincing way to form a comparison group for 

an impact evaluation. However, often it is not possible for logistical, ethical, or 

political reasons. In these cases, it may still be possible to conduct a rigorous 

evaluation by constructing a statistical comparison group from among non-

beneficiary children. There are many of these non-experimental approaches to 

impact evaluation, including matching methods, regression discontinuity design, 

or instrumental variables. The appropriate choice of technique depends on the 

design of the program, the targeting method used and the data available. In 

most cases, an evaluation is stronger if outcomes can be measured before and 

after the program begins, so that impact estimates can be constructed as the 

difference in the average change in outcomes between the treatment and 

comparison groups, or the difference in difference (DID)26 in outcomes. DID 

                                                 
26 Difference-in-differences methods compare a treatment and a comparison group (first 
difference) before and after the intervention (second difference). 
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estimates remove bias caused by unobserved fixed characteristics that are 

systematically different between the treatment and comparison groups. 

We propose to use the non-participating schools in the school meals 

program during the period of analysis as a control group for the schools that 

started to participate. However, we realize that the treated schools could have 

been somehow different from the non-participating schools, and these 

differences may be correlated with their test scores. In principle, many of the 

unobservable characteristics which may complicate comparison across schools 

are fixed over time. A common method to control for time-invariant unobserved 

heterogeneity is to use panel data and estimate DID models. We use this 

identification strategy and compare the change in outcomes in the treatment 

group –the schools that began to participate in the school meals program– to 

the change in outcomes in the control group –the nonparticipating schools– 

during the period under observation. By comparing changes, we control for 

observed and unobserved time-invariant school characteristics as well as for 

time-varying factors common to both control and treatment groups which might 

be correlated with school meals program, as well as with the schools’ test 

scores. The change in the control group is an estimate of the true counterfactual 

–i.e., what would have happened to the treatment group if there were no school 

meal program. In other words, the change in outcomes in the treatment group 

controls for fixed characteristics and the change in outcomes in the control 

group controls for time-varying factors common to both control and treatment 

schools. Formally, the difference-in-differences model can be specified as a 

two-way fixed effect linear regression model. We estimate it for two dependent 

variables: Math Test Score and Language Test Score.  
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In order to evaluate the impact of the school meals program on test 

scores, we estimate the following equations using panel data on schools of the 

form: 

ittiijtijtijt cZogramMealY εµγϕα +++++= Pr0         (1)  

itjtiijtijtijt endovincialTrZogramMealY εµγϕα +++++= PrPr0    (2) 

where: 

Yijt = Math Test Score or Language Test Score in school i, in province j in year t;  

MealProgramijt = the explanatory variable of interest, a dummy defined as 1 if 

the school i in province j in year t participates in a school meal program during 

year t.  Therefore, if the presence of meal-program increases (decreases) Yijt at 

the school level, we would expect φ to be positive (negative);  

Zijt = school-specific control variable, the SES;27 

µi = is a school fixed-effect. These fixed effects control for school characteristics 

that are constant over time. In particular, they control for the fact that the 

program allocation was systematically related to pre-treatment municipal and 

school characteristics; 

 ct = time dummies to control for unobservable effects which could have 

affected all schools in the same way over time, like economic conditions and the 

difficulty of tests across years. 

Provincial Trendjt = a variable controlling for other things which are affecting Yijt 

in each province to avoid confounding those effects with the effect of school 

                                                 
27 See Annex A for details on the construction of this variable. 
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meal program. These province-year effects control for factors such as the 

differences in changes of provincial school policies. 

One of the major threats to the validity of our identification strategy is that 

there may be omitted non-common time-varying factors that are correlated with 

both the school meal program and test scores. In our case, bias from 

endogeneity of program placement is not likely to be an issue. The program 

placement depended on political negotiations between the Provincial 

Government, Municipal Government and schools and on decisions inside each 

school and not on test scores that in fact were not available at the time. Another 

way in which omitted time-varying factors could confound the analysis is if there 

were other location-specific time-varying policies or environmental factors that 

affect treatment observations differently than control ones. Again, in our study, 

this is unlikely to be true for two reasons. The schools in the control group are 

located in the same Provinces as the treated schools. Therefore, since both 

control and treated schools are located in geographic areas in the same 

governmental administrative regions, changes in policies and environmental 

factors that affected one group almost surely affected the other. In addition, we 

know of no explicit within-province differentiation in policy towards participating 

and non-participating schools.  

A second concern is the possible composition effect caused by the 

children shifting to the schools to get the in-school meal service. But, since in 

the public schools in Argentina the address and the siblings-in-the school 

criteria have always been predominant, the freedom to choose the school has 

always been very limited. Though this does not preclude the possibility of 

composition effect, it reduces it considerably. 
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4.3 Main Results 

We present the results of our estimates of equations (1) and (2) in Table 

3.3. Odd Columns (1) report the results for Math and Language test scores of a 

model with school and common year fixed-effects, but no time-varying province 

controls. We find that both Math and Language test scores in schools that 

participated in school meals program did not vary significantly relative to test 

scores in non-participating schools.  

In the even columns (2) we add provincial time-varying fixed-effects, 

which control for time-varying shocks, both environmental and other policy 

interventions, at the provincial level that may affect school performance. Once 

we introduce these controls, the results for Math test scores are not significantly 

different from the baseline estimates reported in column (1). The result for 

Language test scores is positive and statistically significant. This finding is 

consistent with Adelman et al. (2008) who show that in general school feeding 

does not seem to have the same impact on all subjects. 

In column (2) of Table 3.3 for Language test scores we find that 

participating in school meals program increases the results for Language test 

scores by near 2 points. Given that third graders had a mean of 56 and a 

standard deviation of 11.6 on Language test scores, these estimates imply that 

participating in the program increases performance by 3.5 percent of the mean 

or by 17.2 percent of the standard deviation of the distribution of Language test 

scores.28 

 

                                                 
28

 In order to check the robustness of the assumptions made to construct the meal program variable, we 
have also replicated the analysis of Table 3, by analyzing the sensitivity of the results to the construction of 
the variable, and we could corroborate that the results remained the same. 
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Table 3.3: The Effect of In-School Meals Program on Math and Language Test 
Scores in the Third Grade 
  
  Math Test Score Language Test Score 

  (1)   (2)   (1)   (2)   

                  
                  
Meal Program 0,142   0,842   1,066   1,998   
(se) (0,758)   (0,793)   (0,703)   (0,731) *** 
[cl se] [0,833]   [0,914]   [0,736]   [0,826] ** 
                  
Controls:                 
SES 0,282   0,315   0,239   0,284   
(se) (0,086) *** (0,095) *** (0,080) *** (0,087) *** 
[cl se] [0,103] ** [0,098] *** [0,088] ** [0,081] *** 
                  
School Fixed Effect Yes   Yes   Yes   Yes   
Time Fixed Effect Yes   No   Yes   No   
Province Trend No   Yes   No   Yes   
Number of 
Observations 1793   1793   1793   1793   

 
Source: Own estimation based on ONEE 1997, 1999 and 2000. 
Notes: OLS regressions with robust standard errors clustered by province.  
* Significant at 10%, ** significant at 5%, *** significant at 1%. 
 

Finally, in all the specifications the effect of the SES of the children on 

the school test scores is positive and statistically significant. These results 

suggest that, in rounded terms, an increase in the SES rate by one point 

increases the Math and Language test scores by about 0.22 points. These 

estimates imply that an increase in 10 percent of the SES rate of the school 

increases performance by 4.2 percent of the mean of Math test scores and by 

4.1 percent of the mean of Language test scores.  

Robustness analysis 

A possible concern is that the secular time trend in the treatment schools 

is different from the secular trend in the control schools. If true, then the change 

in the test scores of the control schools would not be an unbiased estimate of 

the counterfactual. While we cannot directly test the identification assumption 

that the change in the control schools is an unbiased estimate of the change in 
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the treatment schools if they were not treated, we can restrict the sample so 

that the treatment and control schools are similar in other characteristics.  

By restricting the sample to schools with similar characteristics we try to 

ensure that they are subject to the same external influences and have the same 

capabilities to react to them. Indeed, this is the basic idea of matched DID 

estimators (Heckman et al., 1997). SES in participating schools was lower than 

that in the control groups (see Table 3.2). Our models control for these 

differences by conditioning on school fixed-effects but it may be the case that 

richer schools not only depart in average performance but also in its 

performance over time confounding treatment effect with unobserved 

heterogeneous trends. 

In order to control for this potential problem, we match schools by their 

SES in 1997, the first year in our sample. We restrict to schools whose SES is 

in the common support of the distribution for treated and control schools. To 

implement this, we drop schools with a SES in 1997 lower than the one at the 

bottom 1% of the distribution of control schools and higher than the one at the 

upper 99% of distribution of treated schools ((columns (i) and (iv) of Table 3.4). 

In addition, we report the estimates obtained by trimming the samples at the 

upper 95% and bottom 5% (columns (ii) and (v)) and at the upper 90% and 

bottom 10% (columns (iii) and (vi)) of the treatment and control distribution of 

class size, respectively. All these estimates, reported in Table 3.4, are similar to 

those in Table 3.3.  

Table 3.4: Robustness of the Estimated Effects to the Socioeconomic Status 
(SES) of the Schools by trimming the sample at the upper 99%-95%-90% and 
bottom 1%-5%-10% of the treatment and control distribution of the SES 
 
   

  Math Test Score Language Test Score 
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  1%-99% 5%-95% 10%-90% 1%-99% 5%-95% 10%-90% 

  i ii iii iv V vi 

                          

Meal Program 0,776   0,873   1,121   1,966   2,065   2,245   
(se) (0,795)   (0,834)   (0,886)   (0,733) *** (0,768) *** (0,825) *** 
[cl se] [0,925]   [0,940]   [1,030]   [0,826] ** [0,862] ** [0,914] ** 
                          

Controls:                         
SES 0,370   0,389   0,312   0,322   0,328   0,300   
(se) (0,098) *** (0,107) *** (0,116) *** (0,090) *** (0,099) *** (0,108) *** 
[cl se] [0,094] *** [0,106] *** [0,126] ** [0,085] *** [0,091] *** [0,109] *** 

                          
School Fixed 
Effect Yes   Yes   Yes   Yes   Yes   Yes   
Time Fixed 
Effect No   No   No   No   No   No   
Province 
Trend Yes   Yes   Yes   Yes   Yes   Yes   
Number of 
Observations 1759   1652   1510   1759   1652   1510   
Source: Own estimation based on ONEE 1997, 1999 and 2000. 
Notes: OLS regressions with robust standard errors clustered by province.  
* Significant at 10%, ** significant at 5%, *** significant at 1%. 

 

 

3.5. Discussion and Policy Implications 

Developing countries tend to have undernourishment, while developed 

ones malnourishment. As Argentina presents both problems, in-school feeding 

program is a relevant policy because it provides an important nutritional 

intervention during a significant growth period, as is childhood.  

While evaluating the program, we observe that it is effectively located in 

the most disadvantaged schools, in those where the students with lower 

socioeconomic status attend and in those with the lower academic 

performance. Since 1991, the school meals program has been decentralized 

allowing each Argentinean province to provide its own variety of it. And at the 

end of the nineties the proportion of children that participate in the program has 

increased considerably in the whole country. The proportion of public schools 
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where more than halve of the students receive a compensatory meal service 

increased from 30 percent in 1997 to 65 percent in three years.   

As far as the authors know, this is the first study to evaluate the effects 

on academic performance of the in-school feeding program in Argentina. We 

build an original panel using the ONEE corresponding to the years 1997, 1999 

and 2000 by integrating the average outcomes of the standardized test scores 

for each school and year with those obtained from the surveys of directors for 

the same years. One of the main conclusions of our work is that the presence of 

school meal service improves only the children’s performance in Language 

tests scores, whereas it does not affect the Math test scores. Our estimates 

show that participating in the program increases performance by 3.5 percent of 

the mean or by 17.20 percent of the standard deviation of the distribution of 

Language test scores.  

We think that it is a good start that the meal service is provided in the 

schools where the poorer children attend, though, as could be seen, that does 

not necessarily improve academic performance. Though we would have liked to 

find an improvement in all the indicators, what we found did not surprise us; 

these results are consistent with the characteristics of the in-school feeding 

program in Argentina, which do not compensate for the nutritional deficit the 

children bring from their homes. Hence, policymakers should be aware of the 

need of reviewing the nutritious content of the foods served at school and start 

retrieving the necessary information.  

In addition consistently with the previous empirical research for Argentina 

we find that the effect of the socioeconomic status of the children on the school 

test scores is positive and statistically significant. Therefore, improving the 
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socioeconomic status of the households is not only desirable per se, but also 

because of the great improvements there would be on the cognitive 

opportunities for the children.  

Finally, as a future extension of this paper, it would be desirable to obtain 

further information in order to study if the school-meal program has an impact 

on relieving short-term hunger or improving micronutrient status, growth, 

cognition and school attendance in addition to academic performance; and 

whether the timing of the program produces different impacts, as well as the 

correlation between nutrients and cognition.   

It could also be interesting to evaluate the performance of the school 

meals program since 2001 onwards. When Argentina devaluated the peso, the 

national currency, and failed to honor the foreign debt; which contributed to an 

economic collapse and added to the poor performance of welfare indicators 

during the previous decade; and the later recovery of the economy in the 

subsequent years. 
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Annex A  

The SES Index 

So as to estimate the SES of the students the answers provided about 

the possession of durable goods, the utilization of public services, the number 

of family members and the parents’ educational level were used. Following 

Author (2009a), Schumacher (2003) and Elbers et al. (2003) a different data 

base containing the variable of interest was used so as to estimate its 

distribution. With the purpose of getting the spending patron of the households 

and their characteristics, the purchasing habits regarding durable goods and 

public services corresponding to the households of different SES were studied 

as well as how the household head education affected it. The chosen survey 

was the National Household Expenditure Survey because it has similar 

questions to the ones corresponding to the ONEE as well as information 

regarding households’ income and consumption. It also has the advantage of 

representing the whole population of the country, not as other commonly used 

surveys that only represent urban population.  

After selecting the source of information and the variables to use, so as 

to know which weight corresponds to each of the items, several regressions 

were run by region. And, as there are multiple variables that define the SES 

(dependant variable), as it may be the household income or expenditure, per 

capita household income or expenditure and their logarithms, several 

regressions were run and the explicative power of the model was measured 

through the R2. The logarithm of the per capita household income was selected 

as the dependant variable and the explanatory variables used in the regression 

were those selected from the ONEE that were as well in the ENGH. 
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The regression equation was as follows: 

ln(ingpcf) = a0 + a1(edup) + a2(edusi) + a3(edus) + a4(eduui) + a5(eduu) + 

a6(car) + +a7(electricity) + a8(telephone) + a9(stove) + a10(gas) + a11(air 

conditioning) + +a12(hot water) + a13(toilet) + a14(water) + a15(2 members) + 

a16(3 members) + +a17(4 members) + a18(5 members) + a19(6 members) + 

a20(7 members or more) 

 

The first five explanatory variables are intended to represent, using 

dichotomic variables, the maximum educational level attained by the head of 

the family: completed primary (edup), incomplete secondary (edusi), completed 

secondary (edus), incomplete tertiary (eduui) and completed tertiary (eduu). 

The subsequent nine variables represent the possession or not of durable 

goods and utilities. Finally, the last six variables are referred to the size of each 

household, only one of the last six variables is assigned the value “1” with the 

remaining valued at “0”, depending on the number of members in the 

household.  

Estimations of the households’ expenditure patterns for each of the 

regions in the country (GBA, NEA, NOA, Cuyo, Pampeana and Patagonia) were 

obtained, which means, that a specific value was assigned to each of the 

coefficients for each of the regions. Later, with the estimated coefficients, the 

explanatory variables were replaced by the different vectors provided by the 

ONEE data base for each of the regions, and in this way, a prediction of the 

logarithm of per capita household income of each student surveyed was 

obtained, taking into account the expenditure pattern usual of his place of origin. 

Finally, the values were rescaled without altering the relative positions in order 
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to assign zero value to the minimum and one hundred to the maximum. This 

was done by subtracting the minimum value from each prediction, dividing by 

the difference between the maximum and the minimum values and multiplying 

by one hundred. It is worth mentioning that the SES has an economic 

dimension; it is the prediction of the logarithm of the household per capita 

income, and also a cultural dimension, captured by the level of education of the 

household head and the amount of members in the family. It is expected that 

the higher the SES of the student, the bigger will be the financial capacity of the 

household to invest in the children’s education and there would be more cultural 

climate. In addition, the average SES for each section, institution and 

jurisdiction was calculated. 
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Annex B 

Table B1. Distribution and Mean of the SES by Province 

  Observations Mean St. Dev. CV Range 
All 
Jurisdictions 11237 41.82 8.52 0.20 62.24 

Cap. Fed 525 59.37 3.87 0.07 22.21 

Bs.As 3188 43.46 5.49 0.13 35.57 

Catamarca 106 40.87 5.44 0.13 27.42 

Córdoba 1030 43.87 5.72 0.13 46.73 

Corrientes 384 37.29 8.21 0.22 50.60 

Chaco 506 36.21 9.34 0.26 49.12 

Chubut 180 49.75 6.70 0.13 36.50 

Entre Ríos 440 41.22 6.50 0.16 41.96 

Formosa 245 33.72 8.91 0.26 42.70 

Jujuy 168 37.01 6.78 0.18 39.88 

La Pampa 208 46.71 5.30 0.11 30.39 

La Rioja 113 43.22 4.58 0.11 28.19 

Mendoza 586 40.39 6.46 0.16 42.89 

Misiones 563 36.25 8.20 0.23 43.78 

Río Negro 219 42.61 7.80 0.18 39.66 

Salta 469 37.38 7.63 0.20 42.13 

San Juan 276 38.74 6.35 0.16 47.71 

San Luis 156 40.22 5.88 0.15 38.14 

Santa Cruz 100 53.31 3.63 0.07 19.47 

Santa Fé 804 39.78 7.80 0.20 52.46 
Sgo.del 
Estero 361 33.15 8.29 0.25 39.89 

Tucumán 539 38.53 6.03 0.16 37.77 
Tierra del 
Fuego 71 54.92 4.04 0.07 21.67 

Source: Own estimation based on ONE2000. 

                                                 

 


