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Abstract

Children’s dietary diversity, particularly their intake of more nutrient-dense food groups, is an
important influence on nutritional status and health in low-income countries where malnutrition is
most widespread. Previous studies in regions with low intake of nutritious foods have found diet
quality to be positively associated with their household’s own agricultural production, especially in
remote settings far from markets. We add to this literature by identifying the mediating role of
household wealth as a resource that can facilitate market access and purchase of foods to
complement what households themselves can grow. We focus on a nationally-representative
sample of Nepali children between 6-59 months surveyed in 2013 and again in 2014 (n=5,978
children), for whom we test links to dietary diversity from three measures of household
agricultural production. Controlling for village fixed effects and other factors, we find that children
in households that grow a larger number of food groups and food species have higher dietary
diversity (p=0.05), but only among poorer households. Logit regressions are employed to assess
mediating effects of wealth on links between child intake and household production of each
individual food group. We find significant effects for fruits and vegetables, especially dark green
leafy vegetables and vitamin-A rich fruits and vegetables, as well as eggs and dairy, but again in
all cases this linkage holds only at lower levels of wealth. Raising livestock for meat is positively
associated with child dietary diversity at all wealth levels, and children consume starchy staples
and legumes regardless of their household production. Findings imply that home production
interventions to improve child dietary intake are likely to be most effective if they target poorer
farming households, particularly for eggs, dairy, dark green leafy vegetables, and vitamin-A rich
fruits and vegetables.
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1. Introduction and motivation

The composition of children’s dietary intake has long been a major concern in developing
countries (Kant, 1996; Ruel, 2003), as lack of diversity among food groups has been shown to be
associated with micronutrient deficiencies (Arimond and Ruel, 2004; Moursi et al., 2008). Rural
farming families in developing countries are particularly vulnerable to poor dietary quality and low
diversity (Bageant et al., 2016), in part because they lack access to markets to complement the
foods they can grow on their own farms (Banerjee and Duflo, 2007; Nicholson and Snyder, 2008).
In many settings, children in poor rural families consume mainly the starchy staples that are
easiest to grow and most affordable to buy, typically tubers or cereal grains, with some
leguminous grains such as groundnuts or lentils. Other nutrient-dense foods, such as fruits and
vegetables rich in vitamin A, dairy, eggs, and meat, are more difficult to produce or exchange in
the market and less frequently consumed (Kumar et al., 2015), so interventions to increase
household production of these foods could potentially improve child nutrition (Herforth, 2010;

Pandey et al., 2016; Webb, 2013; Webb and Kennedy, 2014).

This paper builds on Pandey et al. (2016), Darrouzet-Nardi et al. (2016) and Jones et al. (2014) to
address linkages between farm production and dietary intake. Motivated by the recent literature
on international nutrition (Gillespie et al., 2012; Haddad, 2000; Hawkes et al., 2011), several
pathways have been posited through which a household’s own farm activity could potentially
impact child health including: 1) agricultural production for own consumption, 2) agricultural
production as source of income for food and non-food purchases, 3) agricultural policies that
affect food prices and choices, 4) decision-making among women in agriculture that influence
intra-household allocation of food and resources, 5) time allocated for childcare and feeding
practices for women engaged in the agricultural sector, and 6) effects of agricultural labor
environment on maternal health and nutrition and its indirect effects on child nutrition outcomes.
There is some evidence for all of these pathways (Bageant et al., 2016; Kadiyala et al., 2014;

Malapit and Quisumbing, 2015; Pandey et al., 2016), but limited knowledge of specific
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mechanisms and effect modifiers that might guide targeting and design of interventions (Headey

etal., 2012).

This study is motivated by economic models of farm households in which consumption decisions
such as a children’s dietary intake could be made separately from agricultural production
decisions, if local markets were sufficiently accessible for sale and purchase of relevant products
(de Janvry et al., 1991; Foster and Rosenzweig, 2010). With competitive markets, a household’s
agricultural production would affect their consumption decisions only through total resources, as
household members’ preferences and relative costs would then determine how they use those
resources for consumption (de Janvry et al., 1991; Foster and Rosenzweig, 2010; Mendola,
2007). This kind of separability between production and consumption is typically observed only
for households with access to competitive markets, however; in more remote settings, the
production decisions of subsistence farmers are influenced more directly by their own
consumption needs, and vice-versa as consumption is more closely linked to production
opportunities (Eswaran and Kotwal, 1989). Our study builds on that literature by identifying the
mediating effect of wealth, testing whether poorer households in a given village (and hence at a
similar distance to markets) experience less separability, making their children’s dietary intake

more dependent on their own production.

In the international nutrition literature, links between agriculture and diet quality are often tested
using the association between dietary diversity and the diversity of farm production. Empirical
studies commonly find a significant and positive correlation, despite small sample sizes (Herforth,
2010; Jones et al., 2014; Keding et al., 2012; Kumar et al., 2015), especially in African settings
(Jones et al., 2014; Kumar et al., 2015; Ng’endo et al., 2016), and especially in more remote
locations with less access to food markets (Sibhatu et al., 2015). Relatively few of these studies
focus specifically on children’s consumption in South Asian contexts (Kumar et al., 2015; Pandey
et al., 2016), however, even though South Asian children may be especially vulnerable to poor

outcomes (Shively and Sununtnasuk, 2015). Previous studies also focus primarily on how
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markets mediate the relationship between agricultural production and nutrition outcomes
(Darrouzet-Nardi and Masters, 2015; Sibhatu et al., 2015). Here we control for physical access to
markets using village fixed effects, and address household factors that influence the relationship
between food production and consumption — specifically household wealth, which could provide
economic access to whatever markets are physically available in each location. We also
disaggregate dietary diversity and farm production diversity into specific food groups, so as to

identify which foods have the least separability between production and consumption.

Farming practices of poorer households may differ from those of wealthier households in many
ways, but a key factor is access to the cash and other resources needed to use markets rather
than their own production. Previous research has focused primarily on richer households’ ability
to smooth outcomes over time, using cash and other resources to manage and cope with risks
(IFAD, 2010). Because less wealthy and rural households in farming communities are more risk-
averse in the face of uncertainties they are less efficient and persistently poor as compared to
their wealthier counterparts (Duflo, 2006; Mendola, 2007). In this study we investigate a different
use of cash and other resources, which is households’ ability to complement their own farm

production with foods purchased from the market.

Nepal provides an appropriate economic and socio-demographic context to test the mediating
role of wealth in separating production and consumption decisions. Out of the country’s 28.5
million people, 82% are rural (World Bank, 2015) and mainly grow cereals including rice, maize,
wheat, millet, and barley with limited diversification into more nutrient-dense foods (WFP 2014).
Agricultural conditions and market access are also extremely diverse across and within the
Mountain, Hill, and Terai regions which are subjected to different agro-climatic conditions
(Ministry of Health and Population et al., 2012) and are administratively subdivided into 75
districts and 3,915 Village Development Committee (VDCs) (Central Bureau of Statistics, 2014).
And despite recent progress in reducing child under-nutrition (United Nations 2013), Nepal is

marked at a “serious” level according to the Global Hunger Index (von Grebmer et al., 2016).
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Micronutrient deficiencies are particularly widespread, as almost half of children under five (46%)
are anemic, and 25% of children are deficient in Vitamin A (Ministry of Health and Population et

al., 2012).

Figure 1. Child dietary diversity score by wealth quintile

Child dietary diversity score

First Second Third Fourth Fifth
Wealth quintile

The diamonds represent means and the box plot show median, 25th and 75th percentile

Panel data, obtained from Policy and Science of Health, Agriculture and Nutrition (POSHAN)
Community Studies conducted in Nepal in 2013 and 2014, are used to investigate the study
hypothesis. The preliminary analysis of the data suggests differences in child dietary diversity
scores by household wealth status (Figure 1). Median dietary diversity score for children that fall
within the first three wealth quintiles are lower by a unit as compared to households in the upper
wealth quintile (5 vs.6). The main objectives of the study are 1) to quantify association between
agricultural production diversity and child dietary diversity, and the mediating role of household
wealth; 2) to quantify association between production of a food group and its consumption among

children and the mediating role of household wealth.
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2. Methods

2.1 Dataset and study variables

A detailed description of POSHAN sampling strategy, dataset, and descriptive statistics of the
analytic sample is described elsewhere (Mulmi 2017). The survey uses multistage stratified
cluster sampling and 2011 census as a sampling frame to recruit households. Strata include three
agro-ecological zones: Mountains, Hills and Terai, and clusters include seven Village
Development Committee (VDCs) per ecological zone (Manohar et al., 2014). The analytic sample
is a balanced panel (n= 2989 groups and 5,978 observations) comprising children between the
ages of 6-59 months and their mothers. Caretakers other than mothers including grandmothers

and fathers that make up a small subset of the sample (n=164) are excluded from the study.

The main outcome variable of the study is child dietary diversity score (CDDS), which is a
discrete variable ranging from (1-8), and computed using FAO’s guideline for individual dietary
diversity. The nine FAO food groups include: (1) starchy staples; (2) Dark Green Leafy
Vegetables (DGLVSs); (3) vitamin A rich fruits and vegetables; (4) other fruits and vegetables; (5)
meat and fish; (6) eggs; (7) dairy, (8) organ meat; and (9) legumes, nuts and seeds. The dietary
survey lacks information on organ meat, and are hence excluded when computing CDDS
(Kennedy et al., 2011). And the secondary outcome variable is whether children in the sample eat
each of the eight individual food groups. Both the outcome variables are constructed from the
seven-day food frequency questionnaires used in the POSHAN survey as described in Mulmi

(2017).

Agricultural production diversity is one of the predictor variables. Three measures of agricultural
production diversity are constructed using crops grown and livestock raised annually. Those

measures include 1) whether households are farmers or non-farmers; 2) a total number of food
groups each households grow (0-8); and 3) agricultural diversity quintile (0-5). Food groups that

households grow correspond to the eight FAO food groups mentioned above (Kennedy et al.,
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2011). Agricultural diversity quintile is determined for each child using a total number of crop and
livestock species grown. Individual food group production is another predictor variable defined as

whether households grow each of the eight FAO-food groups mentioned earlier.

Wealth quintile is a mediating variable of interest, which is constructed based on guidelines from
the DHS and elsewhere (Rutstein, 2016; Vyas & Kumaranayake, 2006). Wealth quintile for each
child’s household is constructed using durable assets owned and economic information about the
household such as total number of rooms available in a house, for example. Other confounding
socio-demographic variables accounted for in the study include caste and ethnicity, religion,
maternal education and BMI, maternal and child age, whether child was breastfed, and a total
amount of land owned and rented. The inclusion of these control variables is justified elsewhere
(Bennett, 2005; Bennett et al., 2008; Ministry of Health and Population et al., 2012; Pandey et al.,
2013). It is notable that Dalits and Janajatis are amongst the poorest in Nepal. While the poverty
rates declined for all caste groups between 1995 and 2004, the decline was modest with Terai
Dalits and Janajatis (28%) as compared to upper caste Brahmin, Chhetris and Newars (46%)
(The World Bank, 2006). Dalits, Janajatis and Terai castes also show more unfavorable health

and nutrition outcomes than their higher caste counterparts.

2.2 Estimation Strategy

All analysis included in the study is done using Stata/SE, version 14. In order to quantify
associations between agricultural production diversity and child dietary diversity, OLS regressions
with village fixed effects are estimated using the following base specification:

CDDS; = By + By farmy, + B, wealthy, + Bsfarm;, X wealthy, + 6 Zi+ a VDC; + y year + 1 ()
CDDS; = By + B fgroupy, + B, wealthy, + Bs fgroup;, X wealthy, + 6 Zj+ a VDC; + y year + (2)

CDDS; = By + B, fquinty, + B, wealth;, + B; fquinty, X wealthy, + 6 Z;+ a VDC; + y year + y; 3)

where CDDS; indicates child dietary diversity score of a child aged 6-59 months, farmy, is a

dummy variable equal to 1 when h=household of a child i produces any food and zero otherwise,
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fgroupy, is a variable ranging from 0-8 indicating number of food groups produced by household h
of child i, and fquint;, represents quintile of agricultural production diversity (0-5) of child i in

household h.

We split the analytical sample by ecological zones before regressions are run through equations
1-3 to assess mediating effects of wealth on agricultural production diversity and child dietary
diversity. Wealth quintile of each child i in household h is represented by B,. Preliminary analysis
indicates that wealth quintile, food group, and agricultural production diversity behave in a linear
fashion. These variables are, hence, included in the models in a linear form. An interaction
between main predictor variables and wealth are represented by Bs, which is the main coefficient

of interest in quantifying mediating effects of wealth.

Z; represents a vector of control variables at the child, household and VDC levels as shown in
results (Tables 1-10). All the common determinants of child dietary intake are controlled for in the
regressions (Lamichhane et al., 2016; Martorell et al., 1984). Quadratic forms of child age (in
months) are included to account for the non-linear relationship between child age and child
dietary diversity (WHO, 2001). Block (2006) showed that maternal nutritional knowledge
substitutes maternal schooling in achieving better child nutrition outcomes. Hence, the regression
model assumes and accounts for non-linear relationship between maternal schooling (in years)
and child nutrition outcomes. All the OLS regressions above include VDC fixed effects and year
fixed effects that account for temporal and geographical factors that do not change over time. For

each child, i, the error term is represented by u;

Associations between individual food group production and consumption are assessed for each
of the eight FAO food groups. For each individual food group, we split the analytical sample by
ecological zones to account for climatic and topographic differences on agricultural production.

Logit regression models are then run using the following base specification:
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Cnsmptn’; = By + Bprdctn’y, + Bowealthy, + Bzprdcetny, X wealthy,+ 6Z;+ aVDC; + yyear + y; (4)

The base specification is run for each of the eight FAO food groups separately, where Cnsmptn’;
and prdctn’y, indicate binary variables. Cnsmptn’; indicates whether child i eats a food group and
prdctn’;, represents whether household h of that child grows the same food group. B; shows
coefficient of the interaction between a food group produced and wealth quintile of household h of

a child i. The remainder of the notations and functional forms are the same as in equations 1-3.

Figure 2. Distribution of child dietary diversity scores (CDDS)

1500

Frequency
1000

500
|

O — T T T T
0 2 4 6 8
Child diet diversity score -7day

N=5,978 children 6-59 months; n=2,989 groups
Count data such as the CDDS are often analyzed using Poisson models (Cano Fernandez et al.,
2009; Colin and Trivedi, 1986) or transformed for use with OLS methods (Cohen and Cohen,
2003), but as shown in Figure 2 the CDDS counts are already normally distributed and not
truncated at zero (Long, 1997). As a result they can be used directly with OLS methods without
violating the underlying assumption of using OLS models (Woolridge, 2013). The CDDS in

PoSHAN dataset have a mean of 5.4, and has no observations at the zero lower bound, so can
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be used with OLS methods as if it were a continuous variable (Coxe et al., 2009; Grace-Matrtin,
2016; Plan, 2014). This provides more direct interpretation of results than would be possible with

Poisson methods (Atkins and Gallop, 2007).

3. Results

Using OLS and controlling for variables at the child-, maternal-, and household-level, this study
rejects the null hypothesis that there is no interaction between wealth and agricultural production
diversity on CDDS (Tables 1-2). For both the tables, coefficients on interaction term are
statistically significant at 5% level at the national, Mountain and Hill levels (columns 1-3). In Terai,

the results are not statistically significant, but the coefficients are still negative.
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Table 1. Child diet diversity score (CDDS) and number of food groups produced

@ @) (3 4
All regions Mountains Hills Terai
Food group grown (0-8) 0.116** 0.298** 0.178** 0.123*
(0.04) (0.09) (0.07) (0.06)
Wealth quintile (1-5) 0.240** 0.717** 0.470** 0.219*
(0.10) (0.03) (0.13) (0.11)
Food group grown X Wealth quintile -0.032** -0.076** -0.049** -0.026
(0.01) (0.02) (0.01) (0.02)
Land rented/used (hectares) -0.019* 0.003 -0.008 -0.067
(0.01) (0.02) (0.01) (0.09)
Land owned only (hectares) 0.001 -0.010 0.010 -0.074*
(0.01) (0.01) (0.01) (0.02)
Child’s age (months) 0.127*** 0.065** 0.105** 0.153**
(0.01) (0.02) (0.02) (0.01)
Child’s age squared (months) -0.002*** -0.001* -0.001*** -0.002***
(0.00) (0.00) (0.00) (0.00)
Child (female) 0.024 -0.087 -0.003 0.061**
(0.03) (0.10) (0.06) (0.02)
Whether breastfed -0.008 0.174 -0.051 0.010
(0.05) (0.19) (0.11) (0.06)
Mother's age (years) 0.008* -0.002 0.017* 0.002
(0.00) (0.02) (0.01) (0.00)
Mother’s schooling (years) 0.036 0.020 0.103 -0.050
(0.04) (0.07) (0.06) (0.04)
Mother’s schooling (squared) -0.000 0.001 -0.005 0.005*
(0.00) (0.00) (0.00) (0.00)
Mother can read 0.114 0.206 0.013 0.285
(0.14) (0.22) (0.27) (0.16)
Mother's BMI (Kg/m?) 0.026*** 0.024 0.029** 0.022**
(0.01) (0.02) (0.01) (0.01)
Female head of household -0.145%+* -0.053 -0.244%** -0.022
(0.04) (0.16) (0.03) (0.05)
Excluded caste -0.270%** -0.248 -0.231* -0.160
(0.08) (0.31) (0.11) (0.13)
Non-Hindu -0.005 -0.256 -0.074 0.131
(0.09) (0.21) (0.15) (0.12)
Year (2014) -0.115 -0.038 -0.404** -0.078
(0.08) (0.17) (0.19) (0.07)
Constant 0.454 -0.034 0.873 1.776***
(0.34) (0.74) (0.75) (0.30)
Observations 5,978 798 1,380 3,800
R-squared 0.305 0.214 0.393 0.221
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted OLS regressions with fixed effects for each of 21 VDCs and 2 vyears.
Survey weights are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834
for Terai. Description of variables: Food groups (1-8) grown correspond to eight food group categories adapted from the
FAO's dietary diversity guidelines. Non-farming households (food group=0) are also included. Whether breastfed is
dummy=1 if children were breastfed in the past seven days and 0 otherwise. Excluded castes are dummy=1 if Dalit,
Janajati and other Terai caste and 0 otherwise. Non-Hindu are dummy=1 if a household is non-Hindu and 0 if Hindu.

%+ 0<0.01, ** p<0.05, * p<0.1
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Table 2. Child diet diversity score and quintile of food species produced

1) @) (3 4
All regions Mountains Hills Terai
Ag. diversity quintile (0-5) 0.178** 0.537** 0.301** 0.188*
(0.07) (0.11) (0.10) (0.10)
Wealth quintile (1-5) 0.224* 0.771*** 0.469*** 0.209*
(0.09) (0.03) (0.12) (0.10)
Ag. diversity quintile X Wealth quintile -0.046** -0.129%** -0.075** -0.039
(0.02) (0.03) (0.02) (0.03)
Land rented/used (hectares) -0.020** 0.002 -0.009 -0.065
(0.01) (0.02) (0.01) (0.09)
Land owned only (hectares) 0.000 -0.011 0.009 -0.074**
(0.01) (0.01) (0.01) (0.03)
Child’s age (months) 0.127** 0.065** 0.105*+* 0.153**
(0.01) (0.02) (0.02) (0.01)
Child’s age squared (months) -0.002*** -0.001* -0.001*** -0.002***
(0.00) (0.00) (0.00) (0.00)
Child (female) 0.024 -0.091 -0.010 0.065**
(0.03) (0.11) (0.06) (0.02)
Whether breastfed -0.011 0.171 -0.055 0.006
(0.05) (0.14) (0.11) (0.05)
Mother's age (years) 0.008* -0.002 0.017* 0.002
(0.00) (0.02) (0.01) (0.00)
Mother’s schooling (years) 0.033 0.022 0.101 -0.052
(0.04) (0.07) (0.06) (0.04)
Mother’s schooling (squared) -0.000 0.001 -0.005 0.005*
(0.00) (0.00) (0.00) (0.00)
Mother can read 0.114 0.216 0.008 0.291
(0.19) (0.21) (0.27) (0.16)
Mother’'s BMI (Kg/mz) 0.027*** 0.023 0.030** 0.022**
(0.01) (0.02) (0.01) (0.01)
Female head of household -0.138*** -0.059 -0.227%* -0.017
(0.04) (0.16) (0.04) (0.06)
Excluded castes -0.259%* -0.233 -0.195 -0.163
(0.08) (0.32) (0.10) (0.13)
Non-Hindu 0.000 -0.261 -0.093 0.136
(0.09) (0.20) (0.15) (0.12)
Year (2014) -0.115 -0.032 -0.413* -0.076
(0.08) (0.17) (0.14) (0.07)
Constant 0.452 -0.370 0.748 1.839***
(0.33) (0.69) (0.69) (0.31)
Observations 5,978 798 1,380 3,800
R-squared 0.304 0.214 0.393 0.221
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted OLS regressions with fixed effects for each of 21 VDCs and 2 years. Survey weights
are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834 for Terai.
Description of variables: Agricultural production diversity quintile (1-5) is generated from total count of food species (1-32)
produced in a farming household; non-farmers (Agricultural production diversity quintile =0) are also included. Food
species count is created from a sum of crop species (0-29) and livestock grown (0-6) per household. Range of food
species count included in the quintile is as follows: First (1-2), Second (3-5), Third (6-9), Fourth (10-14), and Fifth (15-32).
Whether breastfed is dummy=1 if children were breastfed in the past seven days and O otherwise. Excluded castes are
dummy=1 if Dalit, Janajati and other Terai caste and 0 otherwise. Non-Hindu are dummy=1 if a household is non-Hindu
and 0 if Hindu.

** n<0.01, ** p<0.05, * p<0.1

To further illustrate the results, predictive margins for CDDS are plotted at each level of wealth for
food groups (Figure 3) and agricultural diversity quintile (Figure 4). It is apparent from both the

figures that agricultural production diversity is positively associated with dietary diversity only at
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lower levels of wealth but not at higher levels of wealth. For example, in the lowest wealth

quintile, average CDDS is approximately 4.7 when households do not grow any food, and 5.4

when households grow all the eight food groups (Figure 3). However, at the highest level of

wealth positive association between agricultural production diversity and CDDS no longer holds.

Figure 3. Predicted margins of CDDS from wealth & food group grown (all regions)
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Wealth and agricultural production diversity are independently and positively associated with
CDDS at standard levels of significance (Tables 1-2). For example, at the national level, all else
equal using VDC and year fixed effects, this study finds that as the number of food groups grown
increase by a unit CDDS increases by 0.12 units at 5% level of significance. Similarly, as wealth
quintile of children living in a household increases by a unit CDDS increases by twice as much
(0.24 units) at 5% level of significance (Table 1).

Table 3. Child dietary diversity score and farming status of the household

1) (2 (3 4)
All regions Mountains Hills Terai
Household produces some farm output 0.401 0.655 -1.374* 0.348
(0.25) (0.92) (0.60) (0.31)
Wealth quintile (1-5) 0.228** 0.520** -0.031 0.184
(0.10) (0.18) (0.11) (0.11)
Farming household X Wealth quintile -0.136* -0.182 0.191 -0.063
(0.07) (0.19) (0.13) (0.08)
Land rented/used (hectares) -0.019* -0.003 -0.008 -0.023
(0.01) (0.02) (0.01) (0.09)
Land owned only (hectares) -0.000 -0.013* 0.009 -0.062**
(0.01) (0.01) (0.01) (0.02)
Child’'s age (months) 0.126*** 0.065** 0.104#** 0.153***
(0.01) (0.02) (0.02) (0.01)
Child’s age squared (months) -0.002*** -0.001* -0.001*** -0.002***
(0.00) (0.00) (0.00) (0.00)
Child (female) 0.024 -0.092 -0.001 0.064**
(0.03) (0.10) (0.06) (0.02)
Whether breastfed -0.007 0.167 -0.068 0.022
(0.05) (0.14) (0.11) (0.05)
Mother’s age (years) 0.009* -0.002 0.019** 0.002
(0.00) (0.02) (0.01) (0.00)
Mother’s schooling (years) 0.040 0.025 0.107 -0.041
(0.04) (0.07) (0.06) (0.04)
Mother’s schooling (squared) -0.001 0.001 -0.006 0.005
(0.00) (0.00) (0.00) (0.00)
Mother can read 0.118 0.212 0.011 0.281
(0.14) (0.22) (0.26) (0.16)
Mother's BMI (Kg/m?) 0.027*+* 0.028 0.029** 0.022**
(0.01) (0.02) (0.01) (0.01)
Female head of household -0.168*** -0.054 -0.276*** -0.053
(0.04) (0.16) (0.04) (0.04)
Excluded caste -0.275%** -0.251 -0.266* -0.161
(0.08) (0.32) (0.12) (0.13)
Non-Hindu -0.009 -0.241 -0.073 0.133
(0.09) (0.21) (0.16) (0.15)
Year (2014) -0.112 -0.014 -0.369** -0.043
(0.08) (0.18) (0.14) (0.06)
Constant 0.632* 0.866** 3.362%* 1.860***
(0.36) (0.27) (0.54) (0.37)
Observations 5,978 798 1,380 3,800
R-squared 0.302 0.205 0.392 0.216
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted OLS regressions with fixed effects for each of 21 VDCs and 2 years.
Survey weights are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834
for Terai. Description of variables: Farm households are dummy=1 if households produce any food and O otherwise.
Whether breastfed is dummy=1 if children were breastfed in the past seven days and O otherwise. Excluded castes are
dummy=1 if Dalit, Janajati and other Terai caste and 0 otherwise. Non-Hindu are dummy=1 if a household is non-Hindu
and 0 if Hindu. *** p<0.01, ** p<0.05, * p<0.1
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The above results are consistent only for farming households disaggregated by a total number of
food groups and food species they produce. Results are inconsistent when farming households
are treated as a homogenous group and compared against non-farming households (Table 3).
For example, the coefficient on the interaction term is negative and significant (at 10% level) only
at the national level. All the other zonal interaction terms (columns 2- 4) are neither significant nor

consistent in direction.

In all the regression models (Tables 1-3), direction and statistical significance of other variables
controlled for in the regression models, such as socially excluded caste groups, sex of head of
households, and maternal- and child age, are consistent with prior studies (Bennett, 2005; DFID
and The World Bank, 2006). Exclusion of lower caste and ethnic groups have shown to manifest
itself in poorer economic, health, and nutrition outcomes as compared to outcomes in higher-
caste counterparts, for example (Bennett et al., 2008; Pandey et al., 2013). Also, female-headed
households are worse off in health and nutrition outcomes as compared to households headed by
males. And nutrition outcomes tend to improve with increasing age of mothers and children (DFID

and The World Bank, 2006).

Maternal BMI is consistently shown to be associated with maternal dietary diversity, birth
outcomes and child anthropometrics but not child dietary diversity (Bhutta et al., 2013; Lartey,
2008; Rahman et al., 2015). In this case, however, maternal BMI is also shown to be positively
and significantly associated with child dietary diversity. For example, when maternal BMI
increases by 1 kg/m” the child dietary diversity score increases by 0.026 units (p=0.01), all else
equal. The BMI effect we see is possibly mirroring wealth effect as others have shown that higher
wealth levels are positively associated with both maternal BMI and child dietary diversity (Amugsi

et al., 2016).

Variables such as maternal schooling and literacy and religion are typically associated with child

dietary diversity (Block, 2006; Nguyen et al., 2013). However, coefficients on those variables
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either do not appear to be statistically significant or consistent across ecological zones. For
example, previous studies show that a number of years mothers went to school is associated with
better quality of diet among children (Amponsah et al., 2016; Block, 2006; Frost et al., 2005). But
coefficients on maternal schooling are not statistically significant except for the quadratic term on
schooling in Terai. Similarly, CDDS of Hindus is not significantly greater than those of non-
Hindus. It is a surprising finding given consistent evidence from prior studies* that suggest
marginalization of non-Hindus, particularly Muslims ( Aasland & Haug, 2011; Bennett 2005; DFID
and The World Bank 2006). Multi-collinearity partly explains inconsistencies in results among
control variables, which does not bias coefficients but could enlarge standard errors (Woolridge,

2013).

Association between individual food group grown and its consumption among children are
examined for seven out of the eight food groups (Tables 4-10). The coefficients on starchy staple
could not be estimated, because there is no variation in its production and consumption, and are
excluded. Among the seven food groups for which regression models are estimated at the
national level, households that grow each of those food groups, except for meat and legumes, are
more likely to have children that consume it as compared to households that do not grow them.
All of these results hold for households only in the lower wealth quintile except for eggs, fruits and

vegetables (Tables 4-10, col 1).

For the ecological zones, results across all the individual food groups are not consistent. But
coefficients on the production of eggs and dairy appear to be consistently significant (Tables 8-9).
For example, all else equal, households that raise egg-producing livestock have 3.87 higher log-
odds of consuming it as compared to households without egg-producing livestock at 1% level of
significance (Table 8, col 2). Similarly, in the Mountain, households that raise dairy-producing
livestock have 2.61 higher log-odds of consuming it as compared to households without dairy-

producing livestock (Table 9, col 2). All of these results hold only for poorer households. For all

! Immunization, under-five mortality and stunting rates are higher among Muslim and Dalit as compared to other caste
groups and religious groups (Bennett et al., 2008; Pandey et al., 2013).
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the other food groups, not all coefficients are statistically significant, but they are consistently
positive across ecological zones except for meat consumption in the Mountain. And, at the
national level, when households grow fruits and vegetables, they also have higher odds of

entering children’s diet but only in poorer households (Table 4 and 5).

Table 4. Child consumption and household production of dark green leafy vegetables

(€] @ 3 4
All regions Mountains Hills Terai
HH produces DGLVs 0.482** 0.993*** 0.101 0.593**
(0.18) (0.36) (0.38) (0.24)
Wealth quintile -0.013 0.158 -0.171 0.052
(0.07) (0.15) 0.17) (0.05)
Produces DGLVs X Wealth quintile -0.104* -0.152 0.002 -0.151**
(0.05) (0.16) 0.12) (0.06)
Land rented/used (hectares) -0.035* 0.007 -0.021 0.254
(0.02) (0.05) (0.02) (0.16)
Land owned only (hectares) -0.021** -0.028** -0.006 -0.145%**
(0.01) (0.01) (0.01) (0.05)
Child’s age (months) 0.114** 0.035 0.100%** 0.138**
(0.02) (0.03) (0.02) (0.02)
Child’s age squared (months) -0.001*** -0.000 -0.001*** -0.002***
(0.00) (0.00) (0.00) (0.00)
Child (female) -0.017 -0.368*** -0.095 0.100
(0.06) (0.05) (0.10) (0.07)
Whether breastfed 0.155* 0.218 0.299 0.072
(0.09) (0.23) (0.24) (0.05)
Mother's age (years) 0.017** 0.020 0.029*** 0.006
(0.01) (0.03) (0.01) (0.00)
Mother’s schooling (years) -0.057 -0.140** 0.005 -0.144%**
(0.05) (0.06) (0.08) (0.04)
Mother’s schooling (sq.) 0.007** 0.012%** 0.003 0.013***
(0.00) (0.00) (0.00) (0.00)
Mother can read 0.392** 0.588*** 0.321 0.575**
(0.19) (0.21) (0.29) (0.21)
Mother's BMI (Kg/m?) 0.009 -0.008 0.006 0.007
(0.01) (0.03) (0.01) (0.01)
Female head of household 0.111 0.215 0.147 0.084
(0.09) (0.18) (0.17) (0.11)
Excluded castes 0.162 0.725* 0.345%** -0.448**
(0.12) (0.44) (0.11) (0.19)
Non-Hindu -0.287*** -0.026 -0.399%** -0.899***
(0.10) (0.30) (0.13) (0.25)
Year (2014) -0.168 -0.027 -0.574%** 0.061
(0.20) (0.18) (0.14) (0.27)
Constant -2.630%+* -1.848*** -0.879 -1.963***
(0.43) (0.71) (1.13) (0.30)
Observations 5,978 798 1,380 3,800
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted logit regressions with fixed effects for each of 21 VDCs and 2 years. Survey weights
are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834 for Terai.
Description of variables: Dark Green Leafy Vegetables (DGLVS) is a dummy=1 if households produce DGLVs and
0 otherwise. Whether breastfed is dummy=1 if children were breastfed in the past seven days and O otherwise.
Excluded castes are dummy=1 if Dalit, Janajati and other Terai caste and O otherwise. Non-Hindu are dummy=1 if a
household is non-Hindu and 0 if Hindu.

*** p<0.01, ** p<0.05, * p<0.1
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Table 5. Child consumption and household production of vitamin A rich fruits & vegetables

@

@

@)

4)

All regions Mountains Hills Terai
HH produces FVA 0.629** 2.384** 0.394 0.666**
(0.27) (0.94) (0.69) (0.27)
Wealth quintile 0.177* 0.848** 0.195 0.189*
(0.10) (0.30) (0.16) (0.11)
Produces FVA X Wealth quintile -0.169** -0.666*** -0.118 -0.113
(0.08) (0.19) (0.15) (0.09)
Land rented/used (hectares) 0.016 -0.086 0.032* -0.038
(0.02) (0.07) (0.02) (0.13)
Land owned only (hectares) -0.002 -0.021* -0.001 0.002
(0.01) (0.01) (0.00) (0.04)
Child’s age (months) 0.110%** 0.097*+* 0.098*** 0.120***
(0.02) (0.03) (0.03) (0.03)
Child’s age squared (months) -0.001*** -0.001** -0.001*** -0.001***
(0.00) (0.00) (0.00) (0.00)
Child (female) 0.119* -0.044 0.327* -0.002
(0.07) (0.07) (0.14) (0.10)
Whether breastfed 0.063 0.490* 0.085 0.002
(0.07) (0.25) (0.11) (0.09)
Mother’s age (years) 0.006 -0.005 0.012 0.005
(0.01) (0.03) (0.01) (0.01)
Mother’s schooling (years) -0.011 -0.026 0.111 -0.137***
(0.06) (0.09) (0.09) (0.03)
Mother’s schooling (sq.) 0.003 0.003 -0.005 0.009***
(0.00) (0.01) (0.01) (0.00)
Mother can read -0.015 0.303 -0.291 0.341
(0.19) (0.26) (0.42) (0.22)
Mother's BMI (Kg/m?) 0.002 0.075 0.021 -0.018
(0.02) (0.05) (0.04) (0.02)
Female head of household -0.271%+* 0.146 -0.498*** -0.106*
(0.08) (0.29) (0.09) (0.06)
Excluded caste -0.243 -1.316* -0.331 0.339***
(0.17) (0.77) (0.26) (0.09)
Non-Hindu 0.165 0.043 0.238 0.726***
(0.15) (0.40) (0.31) (0.27)
Year (2014) -0.230 -0.080 -0.379 -0.235
(0.20) (0.30) (0.29) (0.27)
Constant -7.749%** -11.017**= -4.846%** -1.469%+*
(0.50) (1.68) (0.78) (0.52)
Observations 5,978 798 1,380 3,800
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted logit regressions with fixed effects for each of 21 VDCs and 2 years. Survey weights
are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834 for Terai.
Description of variables: Fruits and vegetables rich in vitamin A (FVA) produced is a dummy=1 if households produce FVA
and 0 otherwise. Whether breastfed is dummy=1 if children were breastfed in the past seven days and 0 otherwise.
Excluded castes are dummy=1 if Dalit, Janajati and other Terai caste and O otherwise. Non-Hindu are dummy=1 if a

household is non-Hindu and 0 if Hindu.

*** p<0.01, ** p<0.05, * p<0.1
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Table 6. Child consumption and household production of fruits and vegetables

(1) (2) (3 4)
All regions Mountains Hills Terai
HH produces FV 0.631* 1.345 0.894*** 0.916**
(0.33) (1.49) (0.24) (0.44)
Wealth quintile 0.152 0.801*** 0.501** 0.110
(0.15) (0.15) (0.08) (0.17)
Produces FV X Wealth quintile -0.161 -0.411 -0.256*** -0.206
(0.12) (0.33) (0.08) (0.16)
Land rented/used (hectares) 0.022 -0.006 0.070** 0.100
(0.03) (0.06) (0.04) (0.19)
Land owned only (hectares) 0.019 0.001 0.047* 0.077
(0.02) (0.02) (0.02) (0.11)
Child’s age (months) 0.176*** 0.119%** 0.099** 0.253***
(0.03) (0.02) (0.04) (0.02)
Child’s age squared (months) -0.002*** -0.002*** -0.001** -0.003***
(0.00) (0.00) (0.00) (0.00)
Child (female) 0.091 -0.123 -0.122 0.411%*
(0.16) (0.19) (0.19) (0.13)
Whether breastfed 0.103 -0.005 0.140 0.083
(0.09) (0.27) (0.19) (0.19)
Mother’s age (years) 0.027*** -0.007 0.039*** 0.028***
(0.01) (0.04) (0.01) (0.01)
Mother’s schooling (years) 0.049 0.042 0.176* -0.143*
(0.07) (0.07) (0.11) (0.07)
Mother’s schooling (sq.) 0.001 0.001 -0.009 0.014**
(0.01) (0.00) (0.01) (0.01)
Mother can read -0.082 -0.221 -0.060 0.126
(0.20) (0.30) (0.31) (0.35)
Mother's BMI (Kg/m?) 0.019* 0.050 0.025 -0.008
(0.01) (0.04) (0.02) (0.01)
Female head of household -0.063 0.000 -0.037 0.064
(0.10) (0.30) (0.10) (0.11)
Excluded caste -0.287** -0.684*** -0.094 -0.442**
(0.12) (0.25) (0.12) (0.18)
Non-Hindu -0.451** -0.328* -0.547 -0.696***
(0.22) (0.19) (0.45) (0.26)
Year (2014) -0.076 -0.484 -0.517* -0.136
(0.12) (0.48) (0.29) (0.25)
Constant -5.843*** -5.636%** -3.681*+* -3.354**
(0.51) (1.45) (0.66) (0.38)
Observations 5,978 798 1,380 3,800
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted logit regressions with fixed effects for each of 21 VDCs and 2 years. Survey weights
are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834 for Terai.
Description of variables: Fruits and vegetables (FVs) produced is a dummy=1 if households produce FVs and 0 otherwise.
Whether breastfed is dummy=1 if children were breastfed in the past seven days and O otherwise. Excluded castes are
dummy=1 if Dalit, Janajati and other Terai caste and 0 otherwise. Non-Hindu are dummy=1 if a household is non-Hindu
and 0 if Hindu.

*** n<0.01, ** p<0.05, * p<0.1
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Table 7. Child consumption and household production of meat production

1) (2 (3) 4
All regions Mountains Hills Terai
HH produces meat 0.189 -0.503 2.425%** 0.116
(0.16) (1.06) (0.84) (0.16)
Wealth quintile 0.170*** 0.271 0.821** 0.112%*
(0.06) (0.18) (0.25) (0.04)
Produce meat X Wealth quintile -0.079* 0.029 -0.532%** -0.040
(0.04) (0.26) (0.20) (0.05)
Land rented/used (hectares) -0.037** -0.027 -0.023 -0.146
(0.02) (0.04) (0.02) (0.10)
Land owned only (hectares) 0.011 -0.020 0.035*** -0.084
(0.01) (0.01) (0.01) (0.05)
Child’s age (months) 0.104*** 0.046 0.102*** 0.118***
(0.01) (0.04) (0.02) (0.01)
Child’s age squared (months) -0.001*** -0.000 -0.001*** -0.001***
(0.00) (0.00) (0.00) (0.00)
Child (female) 0.130*+* -0.037 0.132 0.175**
(0.04) (0.07) 0.12) (0.04)
Whether breastfed -0.101 0.117 -0.241 -0.017
(0.08) (0.11) (0.20) (0.07)
Mother’s age (years) -0.007 0.006 -0.002 -0.012
(0.01) (0.01) (0.01) (0.01)
Mother’s schooling (years) 0.073 0.133*** 0.070 0.042
(0.06) (0.04) (0.11) (0.09)
Mother’s schooling (sq.) -0.007* -0.009*** -0.009 -0.003
(0.00) (0.00) (0.01) (0.01)
Mother can read 0.036 0.155 0.096 0.022
(0.23) (0.31) (0.45) (0.29)
Mother’'s BMI (Kg/mz) 0.042*** -0.025 0.012 0.063***
(0.01) (0.02) (0.02) (0.01)
Female head of household -0.236*** -0.332 -0.435*** -0.047
(0.08) (0.23) (0.10) (0.11)
Excluded caste -0.137 0.076 0.133 -0.036
(0.15) (0.23) (0.31) (0.21)
Non-Hindu 0.512*** -0.322 -0.067 1.003***
(0.20) (0.49) (0.27) (0.25)
Year (2014) -0.123 0.089 -0.684* -0.020
(0.11) (0.19) (0.30) (0.09)
Constant -3.302%** -1.576* -3.898*** -3.04 7%+
(0.19) (0.88) (0.92) (0.26)
Observations 5,978 798 1,380 3,800
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted logit regressions with fixed effects for each of 21 VDCs and 2 years. Survey weights
are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834 for Terai.
Description of variables: Meat produced is a dummy=1 if households own meat-producing livestock and O otherwise.
Whether breastfed is dummy=1 if children were breastfed in the past seven days and O otherwise. Excluded castes are
dummy=1 if Dalit, Janajati and other Terai caste and 0 otherwise. Non-Hindu are dummy=1 if a household is non-Hindu

and 0 if Hindu.
*** n<0.01, ** p<0.05, * p<0.1
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Table 8. Child consumption and household production of eggs

(1) (2) (3) 4
All regions Mountains Hills Terai
HH produces egg 1.064*** 3.865*** 1.865*** 0.691**
(0.27) (0.86) (0.43) (0.28)
Wealth quintile 0.226*** 0.624*** 0.513** 0.183**
(0.06) (0.15) 0.19) (0.06)
Produce egg X Wealth quintile -0.107 -0.748*** -0.353*** 0.037
(0.08) (0.19) (0.08) (0.08)
Land rented (hectares) -0.021** 0.040*** -0.020 -0.273
(0.01) (0.01) (0.01) (0.21)
Land owned (hectares) -0.008 -0.025** 0.000 -0.212
(0.01) (0.01) (0.01) (0.20)
Child’s age (months) 0.095*** 0.022 0.104*** 0.108***
(0.01) (0.04) (0.02) (0.01)
Child’s age sqg. (months) -0.001*** -0.000 -0.002*** -0.001***
(0.00) (0.00) (0.00) (0.00)
Child (female) -0.063 0.099 0.018 -0.138
(0.09) (0.24) (0.21) (0.09)
Whether breastfed -0.097 -0.209 -0.436*** 0.180**
(0.10) (0.29) (0.09) (0.08)
Mother’s age (years) -0.001 -0.023* 0.004 0.002
(0.01) (0.01) (0.03) (0.01)
Mother’s schooling (years) 0.039 -0.096 0.102 0.006
(0.05) (0.07) (0.07) (0.08)
Mother’s schooling (sq.) -0.002 0.006 -0.006 0.001
(0.00) (0.00) (0.00) (0.01)
Mother can read 0.124 0.668** 0.047 0.210
(0.23) (0.30) (0.42) (0.35)
Mother’'s BMI (Kg/mz) 0.029*** 0.063*** 0.035 0.015*
(0.01) (0.02) (0.02) (0.01)
Female head of household 0.005 0.172 -0.300** 0.221
(0.12) (0.22) (0.14) (0.14)
Excluded castes -0.392** -0.141 -0.272 -0.249
(0.16) (0.50) (0.26) (0.26)
Non-Hindu 0.394*** -0.566** 0.224 0.741***
(0.15) (0.27) (0.25) (0.27)
Year (2014) -0.119 0.391** -0.347* -0.212
(0.09) (0.19) (0.18) (0.16)
Constant -4.869*+* -5.867*** -4.959%* -4 A7 4%+
(0.28) (0.63) (0.75) (0.21)
Observations 5,978 798 1,380 3,800
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted logit regressions with fixed effects for each of 21 VDCs and 2 years. Survey weights
are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834 for Terai.
Description of variables: Eggs produced is a dummy=1 if households own eggs-producing livestock and O otherwise.
Whether breastfed is dummy=1 if children were breastfed in the past seven days and O otherwise. Excluded castes are
dummy=1 if Dalit, Janajati and other Terai caste and 0 otherwise. Non-Hindu are dummy=1 if a household is non-Hindu

and 0 if Hindu.
*** n<0.01, ** p<0.05, * p<0.1
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Table 9. Child consumption and household production of dairy

@ 2 (3 4
All regions Mountains Hills Terai
HH produces dairy 0.914%** 2.611%* 1.781%** 0.707***
(0.24) (0.95) (0.45) (0.25)
Wealth quintile 0.329%** 0.621*+* 0.505**+* 0.297*+*
(0.06) (0.08) (0.14) (0.06)
Produce dairy X Wealth quintile -0.191** -0.568** -0.396** -0.128*
(0.08) (0.25) 0.17) (0.08)
Land rented/used (hectares) -0.020 0.067 -0.019 -0.133
(0.02) (0.04) (0.02) (0.12)
Land owned only (hectares) 0.006 0.026*** 0.004 -0.011
(0.01) (0.01) (0.01) (0.05)
Child’'s age (months) 0.049%** 0.034 0.034** 0.060***
(0.01) (0.04) (0.02) (0.02)
Child's age sq. (months) -0.001*** -0.000 -0.000%*** -0.001***
(0.00) (0.00) (0.00) (0.00)
Child (female) -0.106 0.058 -0.177 -0.100
(0.08) (0.14) (0.14) (0.12)
Whether breastfed -0.193* 0.410* -0.231* -0.284*
(0.11) (0.22) (0.12) (0.15)
Mother’s age (years) 0.004 -0.027 0.004 0.004
(0.01) (0.02) (0.01) (0.01)
Mother’s schooling (years) 0.095*** 0.112 0.109*** 0.018
(0.03) (0.20) (0.03) (0.05)
Mother’s schooling (sq.) -0.002 -0.002 -0.004 0.006
(0.00) (0.01) (0.00) (0.01)
Mother can read 0.089 -0.515* -0.042 0.300**
(0.14) (0.26) (0.26) (0.13)
Mother's BMI (Kg/m?) 0.044*** -0.017 0.072%+* 0.036***
(0.01) (0.03) (0.03) (0.01)
Female head of household -0.278*** -0.498*** -0.248*** -0.281***
(0.05) (0.11) (0.09) (0.07)
Excluded caste -0.550%** -0.483** -1.050%** -0.028
(0.20) (0.19) (0.23) (0.33)
Non-Hindu -0.475** 0.475*+* 0.053 -0.442*
(0.24) (0.18) (0.29) (0.24)
Year (2014) -0.054 -0.219 -0.087 -0.048
(0.09) (0.19) (0.15) (0.15)
Constant -1.379%* -0.820 -3.686*** -1.984***
(0.43) (0.96) (1.12) (0.49)
Observations 5,978 798 1,380 3,800
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted logit regressions with fixed effects for each of 21 VDCs and 2 years. Survey weights
are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834 for Terai.
Description of variables: Dairy produced is a dummy=1 if households own dairy-producing livestock and O otherwise.
Whether breastfed is dummy=1 if children were breastfed in the past seven days and O otherwise. Excluded castes are
dummy=1 if Dalit, Janajati and other Terai caste and 0 otherwise. Non-Hindu are dummy=1 if a household is non-Hindu
and 0 if Hindu.

*** n<0.01, ** p<0.05, * p<0.1
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Table 10. Child consumption and household production of legumes

@ (2 (3 4)
All regions Mountains Hills Terai
HH produces legumes 0.352 1.331 0.479 0.301
(0.37) (1.93) (0.57) (0.66)
Wealth quintile 0.362*** 0.359 0.604*+* 0.264*+*
(0.10) (0.45) (0.23) (0.08)
Produce legumes X Wealth quintile -0.103 -0.255 -0.247 0.030
(0.15) (0.53) (0.22) (0.23)
Land rented/used (hectares) -0.037 -0.037 -0.028 0.005
(0.02) (0.08) (0.03) (0.47)
Land owned only (hectares) 0.033 0.439** 0.039 0.052
(0.02) (0.22) (0.03) (0.13)
Child’'s age (months) 0.126*** 0.034 0.121** 0.145*+*
(0.03) (0.06) (0.05) (0.02)
Child's age sq. (months) -0.002%** -0.000 -0.002** -0.002%**
(0.00) (0.00) (0.00) (0.00)
Child (female) -0.087 -0.053 -0.262* 0.155
(0.10) (0.29) (0.15) (0.15)
Whether breastfed 0.100 -0.265 -0.032 0.281
(0.19) (0.37) (0.32) (0.21)
Mother’s age (years) 0.018* 0.030 0.033** -0.003
(0.01) (0.05) (0.01) (0.02)
Mother’s schooling (years) -0.062 0.053 -0.025 -0.176
(0.13) (0.28) (0.18) (0.19)
Mother’s schooling (sq.) 0.008 -0.002 0.007 0.013
(0.01) (0.02) (0.01) (0.02)
Mother can read 0.281 0.851 0.065 0.665*
(0.46) (0.65) (0.71) (0.39)
Mother's BMI (Kg/m?) 0.019 0.060 0.008 0.025
(0.03) (0.09) (0.05) (0.04)
Female head of household -0.243 0.629*** -0.188 -0.490**
(0.17) (0.19) (0.25) (0.24)
Excluded caste -0.274 -1.004** -0.348 -0.270
(0.24) (0.40) (0.30) (0.31)
Non-Hindu -0.279 -0.547 -0.099 -0.538***
(0.41) (0.67) (0.61) (0.17)
Year (2014) 0.026 0.154 -0.200 0.101
(0.18) (0.73) (0.31) (0.34)
Constant -1.039 -1.437 -2.451* -1.050
(0.90) (2.20) (1.44) (0.73)
Observations 5,978 798 1,380 3,800
VDC FE Yes Yes Yes Yes

Notes. Unit of observation is an individual child between 6-59 months. Standard errors in parentheses, clustered on
VDCs. All results are from weighted logit regressions with fixed effects for each of 21 VDCs and 2 years. Survey weights
are used for children in the balanced panel. The weights are 0.537 for Mountain, 1.711 for Hill and 0.834 for Terai.
Description of variables: Legumes produced is a dummy=1 if households produce and 0 otherwise. Whether breastfed is
dummy=1 if children were breastfed in the past seven days and 0 otherwise. Excluded castes are dummy=1 if Dalit,
Janajati and other Terai caste and 0 otherwise. Non-Hindu are dummy=1 if a household is non-Hindu and 0 if Hindu.

*** n<0.01, ** p<0.05, * p<0.1
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4. Conclusions and discussions

This study finds that child dietary diversity and intake of nutrient-dense foods in Nepal is
associated with their household’s farm production diversity and production of those foods, but
only for poorer households. The non-separability observed among poorer households is specific
to child intake of dark green leafy vegetables, vitamin-A rich fruits and vegetables, eggs, and
dairy. Almost all children eat starchy staples and legumes regardless of whether households

produce them.

These findings complement prior research such as Sibhatu et al. (2015), implying that agricultural
interventions to improve child dietary diversity can be effective if they target production of these
foods among poorer farming households. While some social protection programs aim to target
poorer smallholder households (Devereux, 2016), the poorest groups are also the most difficult to
target and reach (Altaf, 2016). The findings, hence, emphasize the need to identify mechanisms
for increasing program coverage and targeting amongst the ultra-poor in low-income settings;
Targeting the Ultra-Poor Program (TUP) in Bangladesh, for example, could be a useful model for

other resource-poor settings (Brac, 2016).

Our findings regarding dark green leafy vegetables and vitamin-A-rich fruits and vegetables are
particularly applicable for children at risk of vitamin A deficiency. Among animal-sourced foods,
our results for egg- and dairy-producing livestock are consistent with other findings from Nepal
(Bageant et al., 2016; Darrouzet-Nardi et al., 2016) and results from program evaluations
elsewhere (Kafle et al., 2016; Rawlins et al., 2014), and the difference between them is notable:
two-thirds of surveyed households engage in dairy production while only one-third participate in

egg production, perhaps due to differences in feed and veterinary care requirements.

The findings from this study use nationally-representative data that are generalizable across
Nepal, and also potentially relevant to other low-income settings with programmatic and policy

implications. Methodologically, an important contribution of this study is precise definition and
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practical measurement of agricultural production diversity, first for relevance to nutritional
attributes of each crop and livestock species by aggregating them into the food groups used to
measure dietary diversity, and then for relevance to agro-ecological diversity by dividing the

sample into quintiles by the number of different species produced.

One limitation of the study is that statistical controls are limited to village and year fixed effects.
Future studies with other data could use additional techniques to address the possibility of
omitted variable biases, including possible mediating roles of relevant socio-demographic factors
such as households’ caste and ethnicity. Future work could also aim to identify how wealthier
households use their assets to achieve separability between production and consumption, and
identify the most cost-effective techniques to help poorer households improve their children’s diet

quality through either home production or market access.
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