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Abstract

This dissertation consists of two chapters focusing on understanding how
households perceived returns and preferences shape their behaviors in develop-
ing countries. Although the importance of perceived returns and preferences
has been recognized in theoretical models of household behavior, empirical ap-
plications are limited because perceived returns are so rarely measured, especially
in developing contexts. Chapter 1 uses a novel survey design based on hypothet-
ical investment scenarios to measure parental perceived returns to their invest-
ment in early skill formation of young children and provides empirical evidence
on the role of parental perceived returns and socio-economic status on actual
investment behaviors using panel data of 1,575 young children in China. We
find that, on average, caregivers with higher socio-economic backgrounds have
significantly higher perceived returns to investment in children. Only house-
holds with low socio-economic status are more likely to invest more time in
their children as their perceived returns increases. Chapter 2 examines how
preferences of households shape their diet quality in Africa, given incomes and
prices faced. It offers the first comprehensive set of demand models for six sub-
Saharan African countries using Exact Affine Stone Index censored demand
systems, which are using panel data, flexible, utility-theoretic, control for un-
observed heterogeneity, and account for bias arising from unobserved quality
heterogeneity and from price search behavior. Using the demand models, we
simulate responses of households to an unconditional cash transfer and to price
vouchers targeting different types of foods. The results show that the expendi-
ture elasticities and price elasticities of demand for micro- and macro- nutrients



vary with households’ socio-economic status. There is a strong link between
poverty reduction and diet quality improvement. Cash transfer and some price
vouchers could effectively close dietary intake gaps and improve the nutrient
density of diets for poor consumers.
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Chapter 1

Parental Perceived
Returns, Socio-Economic
Status and Investment

Behavior

In this chapter, we use a novel survey design based on hypothetical investment
scenarios to measure parental perceived returns to their investment in early
skill formation of young children in rural China. Using a set of panel data
of 1575 young children that we collected, we find that caregivers perceive that
time investment will increase the probability of reaching certain developmental
milestones. Specifically, rural caregivers believe that parental investment and
skill endowments are complementary. On average, caregivers with higher socio-
economic background have significantly higher perceived returns to investment.
We also find only households with low socio-economic status are more likely
to invest time in their child when they have higher perceived returns to invest-
ment. Our findings highlight the importance of parental perceived returns to
investment in actual parental investment behavior, especially for households
from low socio-economic background.

1.1 Introduction
The importance of early childhood development in lifetime development has
been addressed in the literature (Doepke et al., 2019; Heckman and Mosso,
2014). It is a critical and sensitive period in skill formation. There is compelling
evidence that child skills affect labor market outcomes and the likelihood of
being poor (Almlund et al., 2011; Currie and Almond, 2011). The high economic
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returns to investment in early childhood development have been recognized by
policymakers and researchers (Attanasio, Cattan, et al., 2020; Heckman and
Mosso, 2014).

Parental investment plays an irreplaceable role in early childhood develop-
ment (Attanasio, Meghir, et al., 2020; Currie and Almond, 2011; Francesconi
and Heckman, 2016). Therefore, researchers have explored different interven-
tions to foster parental investment, such as in-home parental training programs
(Bugental et al., 2010; Doyle et al., 2017; Sylvia et al., 2021) and psychotherapy for
depressed mothers (Baranov et al., 2020). In all of these programs, before and
after the interventions, different parents have different propositions to invest
in their children. Given these different rates of investment, it is interesting to
understand the mechanism behind the effect of these interventions, and more
generally, what drives parental investment behavior.

Traditional economic theory assumes that parents have complete informa-
tion about the child skill formation process (Becker and Tomes, 1979, 1986).
However, in reality, parents face uncertainty when they determine levels of
time and monetary investments in their children. They do not know the actual
return of these investments when they are made.

Although there are well-formulated models of early childhood development
in which parental perceived returns to the technology of skill formation are in-
cluded (Agostinelli and Wiswall, 2016; Cunha et al., 2010), empirical studies
face a crucial identification problem: it is virtually impossible to decompose het-
erogeneity in perceived returns from heterogeneity in preferences by only ob-
serving parental investments and cognitive/non-cognitive skills (Manski, 2004).
Cunha et al., 2013 created a survey instrument to elicit parental perceived returns
to the technology of skill formation. However, only a few empirical studies
have adapted this methodology to study parental perceived returns to health
investments in early childhood (Bhalotra et al., 2020; Biroli et al., 2020) and the
returns to educational investments in school-aged children (Attanasio, Boneva,
et al., 2019; Boneva and Rauh, 2018).

The overall goal of this paper is to understand the role of parental perceived
returns to parental investment in determining actual parental investment be-
havior. First, we use a novel survey design based on hypothetical investment
scenarios to measure parental perceived returns to time investment in their chil-
dren’ skill formation. We attempt to answer how caregivers’ perceived returns to
time investment differ by child skill endowments. Second, we examine whether
there is heterogeneity in perceived returns over the caregivers socio-economic
status. Third, we explore which characteristics of children and caregivers drive
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heterogeneity in parental perceived returns. Lastly, we estimate the role of this
heterogeneity in determining actual parental investment behavior.

The remainder of the chapter one is organized as follows. In section 1.2, we
develop a theoretical framework of the process of early skill formation under
the assumption of parental perceived returns. In section 1.3, we explain how we
elicit parental perceived returns in surveys with respondents. We describe the
data in section 1.4 and the empirical strategy in section 1.5. Section 1.6 reports
the findings, and section 1.7 concludes.

1.2 Parental Perceived Returns and the Technol-
ogy of Early Skill Formation

In this section, we present a theoretical framework of the process of early skill
formation when parental perceived returns are determined subjectively. Tradi-
tionally, the literature assumes that parents have complete information about
the technology of early skill formation when deciding the amount of parental
investments (Becker and Tomes, 1979, 1986). Following the recent literature
(Attanasio, Boneva, et al., 2019; Biroli et al., 2020; Kinsler and Pavan, 2021), we
relax this assumption and assume that parents do not know the actual process
of early skill formation. Instead, they make parental investment decisions based
on their perceived returns to parental investment.

When deciding the amount of parental investment, Ii, parents face a utility
maximization problem. We assume that parents care about their consumption
Ci, leisure time Li, and their child’s development θi:

Max. U(Ci, Li, θi) (1.1)
s.t. θi = fi(Ii, Zi, ϵi)

Ii + Li +Wi = T

Indeed, the parental utility maximization problem has two constraints. First,
the decision to invest is subject to a subjective skill formation technology con-
straint. The function that produces a child’s development is based on the gen-
eral early skill formation framework developed by Cunha et al., 2010, where
fi is the perceived production function of early skill formation of the parent
of child i. Importantly, the perceived function may not be consistent with the
actual production function f . We assume fi to be monotonically increasing in
its arguments and twice continuously differentiable. θi is the parental-perceived
child skill of the child i; Ii is a vector of parental investments for child i;Zi notes
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1 There are several other
methods used in the litera-
ture to construct hypothet-
ical investment scenarios to
elicit beliefs. For example,
Bhalotra et al., 2020 uses the
likelihood of a child reach-
ing specified developmental
milestones under different
hypothetical scenarios. At-
tanasio, Boneva, et al., 2019
elicits beliefs by asking the
perceived future earnings of
the child will be at certain
ages using scenarios that vary
in high/low investment.
2 Although this method has
been shown to minimise
the response bias, it is not
possible to rule out that
private information will
inform their judgement of
hypothetical children.

a set of child and household characteristics, including the child’s endowment
skills, parental education and household wealth; and ϵi the error term. Second,
when investing in their child, the parental decision also is subject to a time bud-
get constraint. Parent i in period t can allocate their total time T to activities
with their child Ii, leisure Li and work Wi.

The first-order condition to the parental utility maximization problem is:

∂fi(.)

∂Ii
= 0 (1.2)

As can be seen from the first-order condition, the optimal parental invest-
ment decision for each parent depends on their subjective beliefs about the par-
tial derivatives of their perceived production function, which is the perceived
marginal returns to their investment.

1.3 Measuring Parental Perceived Returns
We use a novel survey design based on hypothetical investment scenarios to mea-
sure parental perceived returns to investment in the skills of their young chil-
dren. This approach was pioneered by Cunha et al., 2013 who proposed it as a
way to elicit parental perceived returns to parenting choices for their children in
early childhood. Other research teams have used similar methodologies to study
parental perceived returns to health investments in early childhood (Bhalotra
et al., 2020; Biroli et al., 2020) and the returns to educational investments in
school-aged children (Attanasio, Boneva, et al., 2019; Boneva and Rauh, 2018).

In this study we present caregivers with several hypothetical investment
scenarios to elicit their perceived returns to time investments in their young
children. The caregivers in our sample, on average, have a relatively low socio-
economic background. A significant proportion of them is illiterate. We there-
fore adjusted the survey design typically used in the literature so that it was
appropriate for use in our study population. First, instead of asking caregivers
about their perceptions of probabilities, we asked them about natural frequen-
cies which are easier to understand (Hoffrage et al., 2000) and allow for a visual
presentation of responses (Delavande, 2014).1 Second, we asked parents about
hypothetical children in order to minimise the bias that arises when parents
use private information about their own child to inform their beliefs.2 This
survey design also allows us to vary the characteristics of hypothetical children
across different investment scenarios and hence allows us to estimate whether
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3 we reminded the caregivers
at the beginning of the sur-
vey as well as at the start of
each section that this is not
about their child/children
in particular, but about
children in general.

4 See Appendix C for a fully
scripted overview of both
investment scenarios.

perceived returns to time investments differ depending on infant skill endow-
ments3.

Caregivers are presented with different scenarios based on 100 hypothetical
children living in rural China. "Scenarios" are defined as hypothetical pairs of
initial child skill endowments and parental investment. Hence, we define a
hypothetical scenario S as follows:

S = (SA, SI) (1.3)

with SA the hypothetical child skill endowment at the beginning of the
period and SI the hypothetical level of parental investment. Conditional on
these hypothetical scenarios, caregivers are asked to report the expected child
skill development in the next period:

E[Y |S] (1.4)

We use a skill development outcome that is a salient milestone in the pro-
cess of child development: for example, starting to count. Next, we introduce
varying degrees of difficulty in achieving this milestone. More specifically, after
presenting each hypothetical scenario S, we ask caregivers how many out of 100
hypothetical 4-year old children can count to 20, (easy), 50 (medium) and 100
(hard).

Y = (Y20, Y50, Y100) (1.5)

The parental investment scenarios SI are also constructed to be salient for
caregivers and are complemented with visual aids (see Figures C1 and C2). We
present caregivers with a low parental investment scenario, SL

I , where mothers
spend little time interacting or talking to her child and a high parental invest-
ment scenario, SH

I , where mothers spend a lot of time on cognitively stimulat-
ing activities with their child.4

SI = (SL
I , S

H
I ) (1.6)

Lastly, we introduce a hypothetical skill endowment scenario, SA, which
allows us to estimate how parents perceive the complementarity of initial skill
endowments with parental investment. More specifically, we ask caregivers to
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report how many out of 100 hypothetical 4 year old children they expect will
be able to count (to 20, 50 and 100) if initially at 3 years old they had a low skill
endowment, SL

A, and found it difficult to count to ten and if they had a high
skill endowment, SH

A , and found counting to ten easy.

SA = (SL
A, S

H
A ) (1.7)

Using this survey design, the survey team presents caregivers with four differ-
ent hypothetical scenarios and collects information on caregivers expectations
of child skill development for each of these scenarios. Specifically, the four sce-
nario pairs s form in the set:

S = {(SL
A, S

L
I ), (S

L
A, S

H
I ), (SH

A , SL
I ), (S

H
A , SH

I )} (1.8)

A visual overview of the survey instrument used to elicit these parental per-
ceived returns can be found in Figure C3. Before parents were asked to respond
to these scenarios the survey team asked parents to respond to two practice
scenarios which were used as an illustration to explain parents how the ques-
tionnaire worked. A fully scripted overview of the questionnaire and the in-
structions given to the survey team can be found in Appendix C.

1.4 Data

1.4.1 Sampling and Data Collection
The data in this paper are from a large-scale study conducted in Shaanxi province,
located in northwest China. Shaanxi province had a per capita annual dispos-
able income of about 2,300 dollars in 2013 cnbs. Of all counties in the province,
we conducted our study in 11 nationally-designated poverty counties located in
the Qinglin mountain region.

To construct our sample, we first selected sample townships from a com-
plete list of townships in each of these 11 counties, excluding the township that
housed each county seat and townships with no villages having a population
of 800 or more. 174 townships met these criteria inclusion. From this list, we
randomly selected one village with at least 800 people from each township. If a
village had more than five children aged 6 - 12 months, we randomly selected five
children from the full list of children aged 6 - 12 months as our sample children.
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Otherwise, we randomly selected an additional village in the same township as
our sample village until we reached five children per township.

A team of enumerators conducted a survey in October 2014 when the chil-
dren were at age 3 and collected information on children and caregivers char-
acteristics, and parental time investment. A follow-up survey was conducted
in June 2017 when the children were at age 5. In the follow-up survey, we col-
lect parental perceived returns to parental time investment using a novel survey
design described in Section 3. Overall, 1,575 children and their families in 351
villages across 174 townships were included in the follow-up survey.

The descriptive statistics of caregiver and child are shown in Table 1. Our
sample children have about equal numbers of males (53%) and females (47%). In
the follow-up survey, the average age of the children was around 57 months. The
majority of the children were only children, and only 25% had siblings. The pri-
mary caregivers for around 64% of children were a parent (the mother, in most
cases), while the remaining children were often reared by their grandmothers.
Only 13% of the primary caregivers had at least 9 years of education.

Table 1.1: Descriptive Statistics

Variable Mean Std. Dev. Min. Max. N
Child Characteristics
Child male 0.531 0.499 0 1 1572
Child age (months) 56.862 3.417 49.167 65.3 1557
Child has siblings 0.25 0.433 0 1 1517
child skill endowment (SD) -0.011 0.755 -2.285 2.784 1542
Child health endowment (Hb g/L) 115.833 9.970 70 163 1534

Caregiver Characteristics
Caregiver is parent 0.641 0.48 0 1 1517
Caregiver education > = 9 Years 0.131 0.337 0 1 1575
HH asset (SD) 0.026 1.494 -3.191 3.552 1575

Parental Investment
Told story to child yesterday 0.107 0.309 0 1 1575
Played with child yesterday 0.333 0.472 0 1 1575
Sang song to child yesterday 0.317 0.465 0 1 1575
Number of children books in HH 2.035 4.035 0 50 1333
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5 The data used in this paper
are from a large-scale study
consisted of six rounds of
surveys. The baseline survey
and the follow-up survey
in this paper are the fourth
round survey (when the
children were at age 3) and
the last round survey (when
the children were at age 5)
accordingly.

6 Primary caregiver is the per-
son who is most responsible
for taking care of the child,
for example, preparing meals
for the child.

1.4.2 Measures on Infant Skill Development
To minimum potential measurement error raising from data collection process,
we use the average of the infants skills assessed in three rounds of surveys: when
the children were at age 3, at age 2.5 and at age 2, to measure the skill endowment
of each infants.5 In these three rounds of surveys, infant skills were assessed using
the Bayley Scales of Infant Development (BSID) Version I. The BSID scale is a
standardized test of infant cognitive and motor development (Bayley, 1993) and
has been adapted to the Chinese language and environment (H. Huang et al.,
1993; S. Yi, 1995; S. Yi et al., 1993). The BSID scale evaluates two domains of
child development: cognitive development by the Mental Development Index
(MDI) and gross motor skills by the Psychomotor Development Index (PDI).
Because this study focuses on cognitive development, thus we only used MDI
as our measure of skill development. Since raw MDI scores are increasing in
age, instead of using raw MDI scores, we computed age-adjusted z-scores using
age-conditional means and standard deviation, which were estimated by non-
parametric regression. This method is less sensitive to outliers and results in
normally distributed standardized scores with mean zero across the age range
(in months) (Attanasio, Cattan, et al., 2020; Sylvia et al., 2021). We then take the
average of non-parametric standardized scores from the three rounds of surveys
for each child as the measure of his/her cognitive skill endowment.

1.4.3 Measures on Parental Investment
We surveyed primary caregivers on their time use when sample children were
three years old, on average, and used these data to generate a measure of parental
time investment in age-appropriate activities.6 The survey of time use was exe-
cuted in these steps. First, we asked respondents to indicate how many times
per week they read, sang, or did outside activities with their children using a
4-point likert scale: 1 “never"; 2 “1-2 days"; 3 “3-6 days" ; 4 “every day." Next, we
asked them whether they did any of these activities on the previous day as was
thought to be easier for parents to remember. Finally, we asked the parents how
many children books they had in the household.

As shown in Table 1, caregivers spend little time on average engaging in
activities that we classify as investments in cognitive skill formation. Only 10%
of caregivers reported telling stories to their child on the previous day. Around
30% of caregivers played with their child or sang songs to their child on the
previous day. On average, each child has two children books at his/her home.

In order to reduce the dimensionality of the investment variables, we aggre-
gated these variables into one composite measure by extracting a latent factor
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score. To do so, we performed an exploratory factor analysis to discover the
factor structure of the measure. According to the analysis, the results indicate
that a one-factor model best fits the time investment data we collected. We then
estimated the means and factor loadings of our measurement system and pre-
dicted a parental time investment factor for each caregiver. In Appendix B.1, we
give a detailed overview of the exploratory factor analysis and the subsequent
estimated measurement system.

1.4.4 Measures on Socio-Economic Status
We harnessed household assets as the measure of socio-economic status. To
assess the household asset, we collected data on household possession of a set
of household durable assets (including electric appliances, vehicles, etc.). Like
parental time investment, we also performed an exploratory factor analysis for
measures of household assets, which shows that our data are rich enough to
extract one factor. We then estimated the factor loadings on measures of house-
hold assets and predicted a household asset factor for each caregiver. The details
of the household asset factor extraction can be found in Appendix B.3.

For the purpose of the analysis, we also partitioned our sample households
into three socio-economic tercile groups based on their asset factor: poor house-
holds, medium households, and wealthy households. The poor group is char-
acterized by a household asset factor below the first third. Households in the
medium group have the asset factor in the middle third of the asset factor values.
Households in the wealthy group have the asset factor in the top third.

1.5 Empirical Strategy
The response data collected for the hypothetical investment scenarios allows us
to estimate the perceived returns to parental time investment given an initial
skill endowment as follows:

Ysij = αj + β1jIs + β2jAs + β3jIsAs + γij + ϵsij ∀j (1.9)

where Ysij is the outcome j parent i expects in scenario s, Is a dummy vari-
able equal to one if scenario s includes high parental investment, As a dummy
variable equal to one if scenario s includes a high skill endowment and γij are
parental fixed effects. As we collected hypothetical investment scenarios for
three different child development outcomes, j (counting to 20, 50 and 100), we
estimate this specification for each outcome separately but also present results
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for a pooled specification. In all specifications standard errors are clustered at
the caregiver level.

The estimates of β1j show how parents on average perceive the marginal
return of parental time investment on each skill development outcome j. The
estimates of β2j indicate how parents on average perceive the effect of high
initial skill endowment on later skill development. Finally, the estimates of β3j

allow us to explore to which degree parents perceive initial skill endowment and
parental investment to be complementary in the process of skill development.

To examine whether there exists heterogeneity in parental perceived returns
by households’ socio-economic background, we split our sample into three
socio-economic tercile group, as described in Section 4.4, and estimate Equa-
tion 1.9 within each socio-economic tercile group. In additon, we perform a
Chow test to determine whether parental perceived returns vary across groups.
Specifically, the Chow test allow us to test whether or not the coefficients of
each regression for different socio-economic tercile group are equal.

Next, we are interested in understanding the determinants of parental per-
ceived returns. Perceived returns are defined as the average perceived returns to
parental investment for both children with low and high initial ability endow-
ment at the beginning of the hypothetical investment period. Hence, we calcu-
late the perceived returns to investment, Rij for each caregiver i and outcome j.
Perceived returns to each parent is invested in each outcome is calculated from
the four different scenarios, Y sij, as:

Rij =
(Y2ij − Y1ij) + (Y4ij − Y3ij)

2
∀j (1.10)

with Ysij being parent i’s perceived number of children out of a hypothetical
100 that has achieved developmental milestone j under scenario s. The differ-
ence between scenario s = 1 and s = 2 calculates the perceived returns to
parental investment for children with a low initial ability endowment, whereas
the difference in developmental outcomes between scenario s = 3 and s = 4

indicate the perceived returns to parental investment for children with a high
initial ability endowment.

Given that we have three main developmental outcomes of interest Yj (abil-
ity to count to 20, 50 and 100) we have three measures of perceived returns
for each parent i. For the purpose of the next analysis we aggregate these three
measures into one composite measure by extracting a latent factor score (See Ap-
pendix B.2 for exploratory factor analysis), which is denoted as Ri. We examine
the determinants of parental perceived returns using the following specification:
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7 The variable of household
asset factor is based on the
summed value of a set of
assets, including electric ap-
pliances, livestock, vehicles
etc.
8 We explain the measures
of child cognitive skill en-
dowment in Section 5.2. we
use the hemoglobin value
of the child at age three as
the measure of child health
endowment.

Ri = αi + β1Pi + β2Ci + ϵi (1.11)

with Pi being parental baseline characteristics, including a dummy of whether
the primary caregiver received at least 9 years of education, a dummy of whether
the primary caregiver of the child is his/her parent, and a dummy refer house-
hold asset factor. The variable equals 1 if the family asset value is higher than
the median value and it equals 0 if otherwise.7 Ci child represents baseline char-
acteristics, including a dummy of male child, child age in months, a dummy of
whether a child has siblings, child cognitive skill endowment, and child health
endowment.8 ϵi is the error term. All specifications are estimated with het-
eroskedasticity robust standard errors.

To explore the relationship between perceived returns, socio-economic sta-
tus and actual parental investment behavior, we first estimate the effects of
parental perceived returns and socio-economic status separately on actual parental
investment behavior. We then estimate heterogeneous effects on actual parental
investment behavior by applying an interaction term between parental per-
ceived returns and household socio-economic status. The equations are shown
as follows:

Ii = αi + β1Ri + γ1Xi + ϵi (1.12)
Ii = αi + β2Ai + γ1Xi + ϵi (1.13)
Ii = αi + β1Ri + β2Ai + β3Ri ∗ Ai + γ1Xi + ϵi (1.14)

withRi being the subjective belief factor of caregiver i, Ai represents the house-
hold asset factor of caregiver i,Xi a vector of baseline characteristics of child and
caregiver, including dummies of male child, whether primary caregiver of the
child is his/her parent, and whether primary caregiver received at least 9 years
of education. ϵin represents the error term. All specification are estimated with
cluster-robust standard errors, clustered at the village level.

1.6 Results

1.6.1 Parental Perceived Returns to Parental Investment
For each of the four hypothetical investment scenarios described in section 3.1,
caregivers were asked to indicate how many out of 100 hypothetical rural Chi-
nese 4-year old children they believed would be able to reach developmental
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milestones with increasing difficulty level (counting to 10, 20 and 100). The
average responses of caregivers for each of the three developmental milestones
in different hypothetical investment scenarios are reported in Table A1. We also
plot a bar graph of those responses in Figure 1.1. Caregivers believe, on average,
that for each of these scenarios more children would be able to reach the de-
velopmental milestone if parents invest more time in children. Caregivers also
believe that children with higher initial skill endowments at the beginning of the
investment period are more likely on average to achieve each milestone. Lastly,
the number of hypothetical children that caregivers believe can reach each of
these milestones on average decreases with the level of difficulty of the milestone
in each of the four scenarios. Overall, this evidence suggest that the response
of the sample caregivers to the survey instrument are sensible and consistent.
While there are some inconsistencies in response patterns at the individual level,
this does not affect the means indicating that caregivers understood the survey
instrument well. Finally the differences in mean responses to each scenario are
large, indicating that parents perceive the returns to parental investment, both
for children with initial low ability and high ability, to be large.

We use the response data collected from the hypothetical investment sce-
narios to estimate the parental beliefs about the returns to investment in early
skill formation and report results in Table 1.2. Results of the pooled regres-
sion specification can be found in Appendix Table A2. Caregivers perceive that
investing time in children increases the probability of reaching each develop-
mental milestone by age 4 by an average of 22 percentage points. Caregivers
believe that children with high initial skill endowments at age 3 are on average
15 percentage points more likely to achieve these developmental milestones. We
further find that caregivers believe parental investment and skill endowments to
be somewhat complementary. On average caregivers believe that children with
initial high skill endowments who also receive parental time investment are 2.5
percentage points more likely to achieve the developmental milestones. The
disaggregated regression results in Table 1.2 indicate that parents only perceive
there to be a complementarity between early skill endowments and parental
investment for the more difficult development milestones.

1.6.2 Heterogeneity in Parental Perceived Returns by House-
holds Socio-economic Status

Heterogeneity in perceived returns to parental investment is considerable as
shown in Figure 1.2. As described in detail in Equation 1.10 in section 4 we
define returns to parental investment as the difference in the number of hy-
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(a) Task Difficulty: Easy

(b) Task Difficulty: Medium

(c) Task Difficulty: Hard

Figure 1.1: Bar graphs plot how many out of 100 hypothetical children caregivers
believe to reach developmental milestones in a low and high investment scenario
with developmental milestones increasing in task difficulty.

pothetical 4-year old children that are believed to achieve the developmental
milestones between the low and high investment scenario. We find perceived
returns to parental time investment for each difficulty level to range from zero
to 100 (Figure 1.2).9
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Figure 1.2: Kernel density plots the returns to parental time investment. More
specifically, the density plots the difference in average number of hypothetical
children believed to achieve developmental milestones between the high and
low investment scenario for milestones with different difficulty level. For this
figure we drop inconsistent answer patterns, which present around 4% of the
total sample.

9 While we keep all response
data in our empirical spec-
ifications, for the purpose
of clarity of the graph we
drop all answer patterns
were returns are negative.
This amounts to dropping
around 4% of our sample.

According to the literature (Biroli et al., 2020; Boneva and Rauh, 2018),
one possible factor drives the heterogeneity in perceived returns to parental
investment is the socio-economic status of households. Before exploring the
heterogeneity in perceived returns to parental investment by socio-economic
status, we are interested in whether the raw responses of the number of hy-
pothetical 4-year old children that are believed to achieve the developmental
milestones in all four scenarios differ by households socio-economic status. Fig-
ure 1.3 shows that the number of hypothetical children households believe can
reach each of these milestone always increases as households becomes wealthier
in all scenarios. For example, poor households believe that out of 100 children
with low initial skill endowments and with low time investment, only around
40 of them can reach the easy milestone, while rich households believe about
45 children can do so. While for 100 children with low initial skill endowments
and with high time investment, poor household believe about 63 children can
reach the easy milestone as rich household believe 7 more children can do so. We
examine that all the differences of responses between poor and rich households
are statistically significant at 1% level (Table A3).
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(a) Task Difficulty: Easy

(b) Task Difficulty: Medium

(c) Task Difficulty: Hard

Figure 1.3: Number of Children Caregivers Believe Can Reach Milestones of
Different Difficulty in Each Child Skill and Investment Scenario, by Socio-
economic Status of HH

Using the response from the hypothetical investment scenarios, we esti-
mate the perceived returns to parental time investment in each socio-economic
group shown in Table 1.3. Our results show that households with higher socio-
economic backgrounds are more likely to have higher perceived returns to in-
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vestment. Poor households perceive that investing time in children increases
the probability of reaching each development milestone by an average of 18
percentage points. In contrast, rich households believe that children who re-
ceive parental time investment, on average, are 22 percentage more likely to
achieve those development milestones. We further find that the difference of
perceived returns between low socio-economic and high socio-economic house-
holds increases as the difficulty of the milestone increases. For the probability
of reaching an easy milestone, the difference in perceived returns between low
and high socio-economic households is 2.7 percentage points. In contrast, the
difference increases to 5.49 for the probability of reaching a hard milestone.The
results of the Chow test indicate that the differences of perceived returns among
three socio-economic groups are statistically significant at 1% level (Table 1.3).

Findings on the relationship between parental perceived returns to time
investment and their socio-economic status are mixed in the literature. Some
studies find significant differences in perceived returns by socio-economic status
of households (Biroli et al., 2020; Boneva and Rauh, 2018), while the results
in Attanasio, Boneva, et al., 2019 show no significant relationship between in-
come and perceived returns. Our finding provides more evidence to support
that parental perceived returns to time investment do differ by socio-economic
status.

1.6.3 Determinants of Parental Perceived Returns
In order to better understand the determinants of perceived returns to parental
investment we present results of specification 9 in Table 1.4. First, it is notewor-
thy that overall we are not able to explain much of the variation in perceived
returns of caregivers as indicated by the low values of the R-square in either the
specification that includes household characteristics or the specification that
includes both household and child characteristics. This finding is in line with
the literature (Attanasio, Cunha, et al., 2019; Biroli et al., 2020). In a study in
Colombia, Attanasio, Cunha, et al., 2019 examined whether maternal perceived
returns to parental investment differ across observable characteristics of moth-
ers, however, the values of the R-square of their specifications are less than 0.03.
Biroli et al., 2020 found household characteristics can explain no more than 7%
variation in the beliefs about behavior persistence of a healthy routine and an
unhealthy routine.

None of the baseline child characteristics can significantly predict the per-
ceived returns factor. Caregivers with more than 9 years of education do, on
average, have higher perceived returns to their investment, but this finding is
not significant at conventional levels. We find that caregivers from households
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with higher socio-economic backgrounds, as indicated by the asset factor, on av-
erage, have higher perceived returns and this finding is statistically significant at
5% level. This evidence suggests that there might be a socio-economic gradient
in parental subjective beliefs formation. The same finding is shown in section
6.2 and Figure A1.

The variable that is most predictive of perceived returns in our sample is
whether the caregiver is also the parent of the child. As indicated in the descrip-
tion of our sample in Table 1.1, only about 64% of the caregivers are also the
father/mother of the child. This finding is in line with other studies in rural
China were it is common for both fathers and mothers to out-migrate in pursuit
of economic opportunities in more urban areas (Chang et al., 2011; Wen and Lin,
2012; Zhou et al., 2015). Hence, a relatively large proportion of rural children is
left behind with their grandparents. We find that, on average, grandparents have
much lower perceived returns about parental investment compared to parents.
Figure A2 further confirms this finding as grandparents have lower perceived
returns across the entire distribution compared to parents.

In addition, we examine the determinants of parental perceived returns for
households from different socio-economic backgrounds(Table A4). The results
show that the dominant factor that determines perceived returns regardless of
socio-economic status is whether the caregiver is the parent of the child, which
is consistent with the findings using the entire sample as shown above. We
also find that poor households tend to have 0.01 standard deviations higher
perceived returns as their child health endowment increase by one standard
deviation, which is statistically significant at 1% level. Caregivers from medium
households with more than 9 years of education have 0.214 standard deviations
higher perceived returns, which is statistically significant at 10% level.

1.6.4 Parental Perceived Returns, Household Socio-economic
Status and Investment Behavior

Given our findings in section 6.2 and 6.3, which show that household socio-
economic status drives the heterogeneity in their perceived returns, we would
like to assess whether the perceived returns determine parental investment for
households of different socio-economic status.

The result in Table 1.5 shows both perceived returns and household socio-
economic status are positive correlated with parental actual investment behavior.
As parental perceived return increases 1 standard deviation (SD), caregivers tend
to invest 0.05 SDs more time on their child, statistically significant at 5% level.
Caregivers will invest 0.13 SDs more time if they have 1 SD more asset.
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Table 1.4: Determinants of Parental Perceived Returns to Investment

(1) (2)
Perceived Returns Factor Perceived Returns Factor

Caregiver Characteristics
Caregiver education >= 9 years 0.141∗ 0.125

(0.075) (0.076)

Caregiver is parent 0.229∗∗∗ 0.252∗∗∗
(0.048) (0.049)

HH asset index 0.043∗∗∗ 0.040∗∗

(0.016) (0.017)

Child Characteristics
Child male 0.004

(0.050)

Child age (months) -0.002
(0.007)

Child has younger sibling 0.016
(0.057)

Child skill endowment 0.007
(0.035)

Child health endowment 0.003
(0.002)

Observations 1498 1445
R2 0.02 0.03
Note: ∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01.
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Furthermore, we examined heterogeneous effects by applying an interaction
term of perceived returns factors and household asset index and report results in
Table 1.5. Since parental perceived returns and household wealth are measured as
continuous variables, it is difficult to interpret the coefficients of the interaction
term. To better illustrate the results, we predict all combinations of parental
perceived returns, ranging from -1.8 SDs (1 percentiles of parental perceived
returns) to 2.8 SDs (99 percentiles) in increments of 0.2 SDs, and household
asset index, ranging from -2.7 SDs (1 percentiles of household asset index) to
3.3 SDs (99 percentiles) in increments of 0.3 SDs. We visualize the predictions
in Figure 1.4. We find that when the household socio-economic status is fixed,
caregivers are more likely to invest time in their child’s skill formation when they
have higher perceived returns to investment. This trend is more obvious for low
socio-economic households. For example, figure 1.4 shows that for caregivers
with low socio-economic status( e.g. asset ndex is -2 SDs, below the mean),
those having low perceived returns (-1 SD) have a time investment factor less
than -0.2 SDs, while others having relatively high perceived returns (2 SD) have
a time investment factor ranging from -0.2 to 0. However, for caregivers with
high socio-economic status, (e.g. assets index is above 1.7 SDs which is the cut-
off line to be counted as a wealthy household), their time investment does not
increase in perceived returns. These findings highlight the importance of the
perceived returns in increasing parental time investment especially low socio-
economic households.

Figure 1.4: Predicting Actual Parental Time Investment by Perceived Returns
Factor and Household Asset Factor
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Table 1.5: Effects of Perceived Returns and Socio-economic Status on Parental
Time Investment

Time Inv. Time Inv. Time Inv.
(1) (2) (3)

Perceived return factor 0.054∗∗ 0.039
(0.026) (0.025)

HH asset index 0.131∗∗∗ 0.127∗∗∗
(0.015) (0.016)

Perceived return factor × HH asset index -0.012
(0.015)

Constant -0.033 -0.062 -0.043
(0.053) (0.052) (0.053)

Child and Caregiver Characteristics YES YES YES
Observations 1284 1297 1284
R2 0.05 0.10 0.10

Note: Child and caregiver characteristics include dummies of male child, whether primary
caregiver of the child is his/her parent, and whether primary caregiver received at least 9 years
of education. All standard errors are clustered at the village level. ∗p < 0.10, ∗ ∗ p < 0.05,
∗ ∗ ∗p < 0.01.

Our findings indicate that only low socio-economic households investment
behavior is consistent with our theoretical framework that decisions regarding
time investment depend on parental perceived returns. A large body of litera-
ture addresses the irreplaceable role of parental time investment in child devel-
opment (Barnett and Yarosz, 2007; Berlinski et al., 2008; Su et al., 2021). Thus,
improving parental perceived returns could offer the potential to motivate care-
givers to invest more time into their child’s development, which is shown to
improve child development, especially for households with low socio-economic
backgrounds.

1.7 Conclusion
This chapter uses a novel survey design based on hypothetical investment sce-
narios to measure parental perceived returns to their investment in the early
skill formation of young children in rural China. Our results first show that
our sample caregivers generally have rational and consistent perceived returns
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to parental time investment in general. The results demonstrate that caregivers
perceive that time investment will increase the probability of reaching certain
developmental milestones. We also find that caregivers believe that parental in-
vestment and skill endowments are somewhat complementary. In addition, we
find that socio-economic background and whether the caregiver is the parent
of the child are the significant determinants of perceived returns. On average,
caregivers with higher socio-economic backgrounds have significantly higher
perceived returns. Grandparents have much lower perceived returns compared
to parents. Furthermore, we find that only caregivers with low socio-economic
status are more likely to invest more time in their children as their perceived
returns increase.

Our study may suffer from a potential limitation. We collected caregivers’
perceived returns to investment data when our sample children were about 5
years old, while children in our hypothetical scenarios are 3 years old. Ideally,
we would have elicited perceived returns of caregivers when their own children
were at the same age as the children in the hypothetical scenarios. Because we
collected data 2 years later, we rely on the assumption that parental perceived
returns to investment are constant over time. This assumption is supported
by the theoretical evidence that parental perceived returns to investment partly
depend on the individual’s locus of control (Rotter, 1966), which remains rela-
tively constant over time (Cobb-Clark and Schurer, 2013). Given that Attanasio,
Cunha, et al., 2019 also collected parental perceived returns data two and half
years after the time that they collected parental investment data, we believe our
assumption is acceptable.

Our study overcomes the identification problem of measuring parental per-
ceived returns and provides a clear picture of perceived returns in a developing
context. Our findings highlight the importance of parental perceived returns
in parental investment behavior for households with low socio-economic back-
grounds. Further studies are needed to explore the determinants of perceived
returns to provide insights into improving perceived returns to parental invest-
ment.
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Chapter 2

African Diets: the role of
income, prices and

preferences

2.1 Introduction
Historically, lowering food prices and raising incomes of the poor have both con-
tributed to improved food security, as defined as the adequate intake of dietary
energy, macronutrients, and micronutrients to lead a healthy and productive
life. For example, the Green Revolution was estimated to lower the real prices
of food staples by 35 to 66%, resulting in a corresponding 13.3 to 14.4 % increase
in caloric intake per capita and 6.1 to 7.9 % decrease in the proportion of child
malnourished in developing countries (Evenson and Gollin, 2003).At the same
time that we have seen widespread improvements in food security worldwide,
we have also seen rapid transformation of diets across the developing world. The
disease burden associated with over-consumption has quickly become a major
public health concern (Swinburn et al., 2011). Obesity, for example, is believed
to be a risk factor for diseases such as diabetes, heart disease and stroke, and can-
cer that increase the economic burden of healthcare systems (de Oliveira et al.,
2015; Wang et al., 2011). A study in Brazil shows that obesity-related health costs
are responsible for 1.86% of medium- and high-complexity healthcare expenses
($22.6 billion) in 2011 (de Oliveira et al., 2015).

Economic determinants of food intake are very strong. Consumers’ pur-
chasing power for food depend on their total available budgets (income plus
any change in assets or savings) and the real price of food items, which signal
their scarcity in any given time or place. The overall dietary changes associated
with improved undernutrition and exacerbated overnutrition both hinge on
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10 LSMS-ISA data can
be accessed at https:
//www.worldbank.org/
en/programs/lsms.

consumers’ responses to changes in income and the real prices of foods. De-
spite broad recognition that these economic determinants of food security –
incomes and food prices – are very important, little is known about how diet
quality overall changes as incomes and food prices change.

We ask how consumers’ preferences shape diet quality in Africa, given in-
comes and prices faced. As countries consider ag-nutrition strategies, it is impor-
tant to understand the role of consumer incomes as well as specific food prices
in shaping food consumption. But there is very little good evidence available.
Building on consumer demand theory and updated modeling applications, we
offer the first comprehensive set of demand models from Africa that use panel
data, and are flexible, utility-theoretic, control for unobserved heterogeneity,
and account for bias arising from unobserved quality heterogeneity and from
price search behavior.

2.2 Methods

2.2.1 Household Data
We model food demand systems using Living Standards Measurement Study –
Integrated Surveys on Agricultural (LSMS-ISA) panel data from six countries –
Malawi, Niger, Ethiopia, Uganda, Tanzania, and Nigeria.10 LSMS-ISA surveys
are administered by each country’s national statistics offices in partnership with
the World Bank’s Development Data Group. The surveys involve a comprehen-
sive questionnaire, covering multiple topics, that is administered through an
in-person interview to a nationally representative sample of households selected
through a two-stage sampling procedure. Table 2.1 reports details about each
country’s survey years and sample.

Table 2.1: Sample characteristics of nationally representative datasets used to
model demand systems

Malawi Niger Ethiopia Uganda Tanzania Nigeria
Survey rounds 2010-11, 2012-13, 2016-17 2011, 2014 2011-12a, 2013-14, 2015-16 2005-06, 2009-10, 2011-12, 2013-14, 2015-16, 2018-19 2008-09, 2010-11, 2012-13 2010-11, 2012-13, 2015-16b

Unique households 3,104 3,974 3,529 3,277 3,165 4,407
HH-year observations 8,088 13,129 8,886 14,419 9,196 25,947
Food items reproted 58 73 25 47 50 74
Food group modeled 18 19 14 19 19 19
Share of households in Q1 (wave 1) 44.03 28.40 58.78 51.84 24.88 22.66
Share of households in Q2 (wave 1) 29.41 37.46 28.60 27.05 29.20 28.82
Share of households in Q3 (wave 1) 18.62 23.88 10.65 14.38 25.68 29.72
Share of households in Q4 (wave 1) 7.94 10.25 1.97 6.74 20.24 18.80

Note: a Ethiopia’s 2011-12 sample excludes urban households, so our Ethiopia panel focuses on the rural and small town sample that is found across all three survey rounds. b In Niger and Nigeria, consumption data were collected twice within each survey
rounds, so we effectively have 4 rounds of panel data in Niger, and 6 rounds of panel data in Nigeria.

In the food consumption module of the LSMS-ISA survey, households re-
call their at home food consumption, by food item and source, over the 7-day
period preceding the household interview. The sources include food purchased
at a market, food that was self-provisioned (i.e., cultivated by the household),
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and food received as a gift or transfer. For food that is purchased, the cost of
acquisition is also collected. We discuss imputing unit values for non-purchased
items in Section 2.2.2. The number of food items listed in the LSMS survey
varies by country, as reported in Table 2.1. We aggregate items that are are sim-
ilar in both diet function and in nutritional characteristics, and we have 18-19
categories everywhere except Ethiopia, where there are 14.

We calculate total household expenditures over the 7-day period preced-
ing the household’s interview based on the food expenditures described above
and the non-food consumption modules. Non-food expenditure items include
food consumed away from the home, alcoholic beverages and tobacco, edu-
cation and health expenses, and expenditures on various non-food goods and
services. Our demand model uses a vector of each food group’s share of total
expenditures (plus the numéraire good’s share in total expenditures) as its de-
pendent variables. These budget share variables are described in Tables D.1 to
D.6. We also construct the covariates that we use as demand shifters in our
demand model(see Section 2.2.3) using household survey data.

For the purpose of describing our results, we partition each country’s sam-
ple into four expenditure “quartiles” based on household level total consump-
tion per adult male equivalent per day. These “quartiles” are based on inter-
national poverty lines, and thus are defined consistently across countries. The
poorest group (Q1) is characterized by expenditures below the international
standard for extreme poverty, which is $US 1.90 per capita per day in constant
2017 international $US, adjusted for 2011 purchasing power parity (PPP) and
the consumer price index (CPI) within each country. Households in the second
quartile (Q2) have daily per capita expenditures between $US 1.90 and $US 3.20,
which corresponds with the international poverty standard. The third quartile
(Q3) has per capita daily expenditures between $US 3.20 and $US 5.50, corre-
sponding with the international poverty standard for upper-middle-income
countries. Households in the fourth quartile have daily per capita expenditures
above $US 5.50.

Because we apply common expenditure cutoffs across all countries to form
our “quartiles”, consumers in the same quartile can be considered comparable
across countries. The share of each country’s population falling into each quar-
tile varies by country however. Only 23% of Nigerian households fall into Q1,
while 52% of Ugandan households do. Only 7% of Ugandan households are
part of Q4, while 20% of Tanzanian households are (Table 2.1).
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2.2.2 Prices
We do not observe market prices for the food items consumed by households.
Instead, we use the total value per unit of item purchased, which is observed
whenever a household purchases an item from a market, to construct market
level unit values for each food item. These unit values reflect a household’s
opportunity cost of consuming an item whether or not it is purchased at the
market.

We follow several steps to construct unit values. First, we convert consump-
tion of each food item to the most commonly reported unit for that item in that
country. Second, we clean consumption outliers by bottom- and top-coding
quantity consumed at the 1st and 99th percentiles, respectively, of item level con-
sumption per adult male equivalent. Third, we use total expenditures and the
total quantity purchased to create a unit value for each purchased item. Fourth,
we clean unit value outliers by bottom- and top-coding them at the item level to
the 1st and 99th percentiles, respectively. Fifth, we impute item level unit values
for households who do not consume any market-purchased portion of an item
during the 7-day recall period preceding the interview date, following Perali and
Chavas, 2000. We generate imputed unit values using the median unit values
at the food item, unit, and the most dis-aggregated geographic level for which
we have at least three unit value observations in order to reduce the influence
of unit value outliers. Geographically, we start with the EA level and continue
with the ward, district, region (interacted with urban), and then national level
(interacted with urban). We use an instrumental variable approach to account
for price endogeneity, as discussed in Section 2.2.4.

2.2.3 Demand Model
We characterize household demand for multiple food groups and a composite
numéraire good that incorporates all other consumption goods and services
using a two-way approximate linearized Exact Affine Stone Index (EASI) de-
mand model (Lewbel and Pendakur, 2009). The EASI model is an incomplete
demand system in that it omits consumption of leisure. However, it is does
include all non-food consumption of goods and services in the form of one one
numéraire good, thus avoiding the very common yet problematic assumption
that it is appropriate to model demand for individual food items conditional
on total food expenditures (as opposed to total expenditures; Hanemann and
Morey, 1992; LaFrance and Hanemann, 1989). The EASI model is also attrac-
tive because it is more flexible in functional form than more commonly used
alternatives, such as the Almost Ideal Demand (AID) system and the Quadratic
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11 Following the commonly
used weights in the literature
(De Janvry and Sadoulet,
2015; Haughton and Khand-
ker, 2009), We adjust for
adult equivalence using 1
as a weight for household
members who are above age
17, 0.5 for members who are
13 - 17, 0.3 for members who
are 7 - 12, 0.2 for members
who are under 7.
12 The demand shifters of
Uganda’s model do not
include the indicator for
household head’s gender and
household dependency ratio.
Continuous demand shifters
are logged and demeaned in
the models for consumers
in Tanzania, Malawi, and
Nigeria.

Almost Ideal Demand System, allowing for more curvature in the Engel curves
that describe the relationship between expenditures and food demand, as well
as the Slutsky matrix that describes the relationship between prices and demand
(Lewbel and Pendakur, 2009). The EASI model can be approximated using a
system of estimation equations that are linear in parameters. For all six countries,
we follow the specification used by (McCullough et al., 2021):

w∗
hit = µi +

J∑
j=1

αijphjt +
L∑

r=1

βiry
r
ht +

J∑
j=1

αijy(yht × phjt) +
K∑
k=1

γikzhkt + uhit,

(h = 1, ..., H; i = 1, ..., J − 1; t = 1, ..., T ).
(2.1)

In Equation 2.1, w∗
hit represents household h’s latent budget share for food

group i at time t. The household’s observed budget share during the 7-day recall
period, whit, is the latent budget share that is censored at zero, as discussed in
Section 2.2.4. The log price index for household h and food group j at time t is
denoted by phjt. The variable yht represents the log of household h’s real total
expenditures in period t. Following Lewbel and Pendakur, 2009, we construct
yht as the log of total household expenditures deflated by the Stone price index:
log xht −

∑J
j=1 whjtphjt, where xht is nominal total household expenditures

on food and non-food items. J represents the total number of goods in our de-
mand system (the number of food groups in Table 2.1 plus the numéraire good).
H represents the total number of households in each dataset. L represents the
highest degree of total expenditure polynomial included in the specification
and is selected during the estimation procedure, as discussed in Section 2.2.4.

The vector zhkt in Equation 2.1 represents K demand shifters that control
for observed taste differences among households, including household head
age, household size adjusted for adult equivalence,11 household dependency ra-
tio, and indicators the household head’s marital status and gender, indicators
for each survey wave, geographic controls including an indicator for urban areas
and for each region, and an intercept.12 Following McCullough et al., 2021, we
control for time invariant unobserved heterogeneity in tastes and preferences at
the community level by including a vector of correlated random effects in zhkt.
These effects include enumeration area (EA) level means across survey waves of
both the price vector (phjtc) and the interaction between the price vector and
real total household expenditures (yht × phjt

c) into zhkt. Each household is
linked with its corresponding EA in the first survey round. We associate house-
holds who move away from their communities with the tastes and preferences
from their originating communities (Atkin, 2013; Cockx et al., 2018).
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13 For the numéraire good,
we use the each country’s
consumer price index (CPI)
less food, alcoholic bever-
ages, tobacco, and narcotics,
as their price index.
14 For the numéraire good,
the instrument is based on
CPI lagged by two months.

2.2.4 Estimation
With a large number of goods reported over a short recall period, it is very com-
mon for a household to not consume anything from a food group during the
recall period. As zero consumption values pose an estimation challenge, we
estimate latent demand using a Tobit model, which is used commonly in the
censored demand literature (Kasteridis et al., 2011; Meyerhoefer et al., 2005;
Perali and Chavas, 2000).

We impose several cross-equation restrictions on our latent demand sys-
tem parameters consistent with the widely acknowledged properties of a well
behaved demand system – homogeneity, symmetry and adding-up. With the
adding up restriction, we recover the parameters of the budget share equation
for the numéraire good. We estimate this censored demand system with cross-
equation restrictions using the extended Amemiya’s generalized least squares
(AGLS) estimator, which was adapted to a very similar application by Zhen
et al., 2014.

We address two sources of endogeneity with our estimation approach. The
first source arises from the fact that each household’s own budget shares (the
dependent variables in our demand system) also are used to calculate the house-
hold’s Stone price index, which is part of the household’s real expenditures vari-
able, log xht, (a regressor in our demand system). We instrument each house-
hold’s Stone price index with a modified index, which deflates expenditures by
wit, the sample-average budget share for food group i (Lewbel and Pendakur,
2009).

The second source of endogeneity arises when households do not face prices
in the market that are determined exogenously from household characteristics
and preferences (Cox and Wohlgenant, 1986). For example, households who
really like to consume rice might try harder to find a low price for rice on the
market. Another example relates to quality hetereogeneity within food groups
(e.g., households that are wealthy might seek out beef rather than the less expen-
sive goat meat) or within food items (e.g., households that are wealthy might
consume more steak than ground beef). We create a Fisher Ideal price unit at
the food group level in order to reduce the influence of unit value bias caused
by substitution between food items within a food group (e.g. between types of
red meat).13 We reduce the influence of household level price search behavior
and within-item substitutions by constructing three instruments for each price
index – the first uses donor households from the same survey wave and EA, the
second uses donor households from the same survey wave and region, and the
third uses donor households from the same geographic zone and survey month
and year.14
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2.2.5 Food Demand Elasticities
Using the demand system parameters, we calculate predicted budget shares for
each household-year observation by evaluating Eq. (2.1). We calculate a price
elasticity matrix for each household-year observation and a total expenditure
elasticity for each household-year observation according to the methods dis-
cussed in Appendix E, evaluating each price and expenditure elasticity at each
data point.

We use a simulation approach to generate standard errors for each predic-
tion, drawing parameters 100 times from a multivariate normal distribution
with means equal to the parameter vector and variance equal to the parameter
covariance matrix (Krinsky and Robb, 1990).

Tables D.31 to D.54 report the sample-wide median price and total expen-
diture elasticities and their standard errors by expenditure quaritle for each
country’s demand system. Food demand is more responsive to expenditure
changes than food price changes, regardless of household total expenditure lev-
els and countries. The poorer the consumers, the more sensitive to expenditure
changes. The trend holds for all six countries. Our results also show a consistent
demand pattern for consumers in all six countries: the total expenditure elastic-
ities for animal-sourced foods such as poultry, red meat, and dairy are relatively
high. We also find that consumers with additional income tend to shift their
demand towards less inessential food, such as soft drinks. Especially in Malawi
and Niger, the expenditure elasticity of soft drinks exceeds 2 for consumers in
all expenditure quartiles.

Figures D.8 to D.9 show the own- and cross-price elasticities in matrix form
for all expenditure groups of each country, respectively. Consistent with the pre-
vious findings of consumption patterns in the literature, our results show that
food consumption is more responsive to own-price than cross-price changes
for consumers in most countries, except for Ethiopia consumers in the second,
third, and fourth quartiles. We also found that in Malawi, Niger, and Tanzania,
poor consumers tend to show stronger cross-price effects in response to price
change. Especially, maize price is the most important one for demand substi-
tution among the poorest quartiles consumers in Malawi and Tanzania, while
millet is in Niger. For example, when maize price increases 1%, the consumption
of red meat, poultry, dairy, tea, and soft drinks will decrease more than 1% for
consumers of the poorest expenditure group in Malawi(Table D.31), and the
consumption of red meat and poultry will decrease more than 1% for the poor-
est consumers in Tanzania(Table D.47). Similarly, in the poorest expenditure
group of Niger, cross-price pairs of millet and eggs, fish, and soft drinks have a
median elasticity of substitution less than -1(Table D.35).
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2.2.6 Nutrient Demand Elasticities
We derive nutrient demand elasticities using the price and expenditure elastic-
ities described above, following K. S. Huang, 1996 and K. S. Huang and Lin,
2000. The approach is discussed in more detail in Appendix E.

We report the median elasticity of micro- and micro-nutrient with respect
to total expenditures and a price change in each food group by country and
expenditure group in Tables D.7 to D.30. In general, for each nutrient, the
total expenditure elasticity is larger than any price elasticity. We also find that
the micro- and macro- nutrients consumption for poorer consumers are more
sensitive to total expenditure than for wealthier consuemrs. For example, in
Malawi, the expenditure elasticities of 4 nutrients(fat, iron, vitamin A and total
folate) are greater than 1 for the poorest quartile, while none of them are greater
than 1 for the wealthiest quartile. Similarly, in Ethiopia, the expenditure elas-
ticities of all nutrients are greater than 1 for the poorest quartile, however, only
the expenditure elasticities of protein, fat, and vitamin A are still greater than 1
for the wealthiest quartile. In addition, our results suggest a clear pattern that
nutrient intake is more responsive to the price of one single staple than the price
of any other food group in Malawi(maize), Niger(millet), and Tanzania(maize),
especially for poor consumers.

2.2.7 Diet Quality Assessment
To assess diet quality, we employ three different measures. The first measure,
intake adequacy, relates to adequacy of each nutrient’s intake relative to the
household’s requirement. The second, dietary balance, relates to dietary bal-
ance and is based on the share of each key macro-nutrient in total dietary energy
intake. The third measure, the Nutrient Rich Foods Index, relates to the nutri-
ent density of a household’s diet.

To examine intake adequacy of each dietary component (dietary energy,
carbohydrates, protein, fat, iron, zinc, vitamin A, and total folates – hereafter
"nutrient"), we rely primarily on a binary assessment of whether a household’s
intake of a nutrient exceeds the household level estimated average requirement
(EAR) for that nutrient. This measure is analogous to a Foster-Greer-Thorbecke
(FGT-0) headcount ratio (Foster et al., 1984). The population level average in-
take adequacy measure then reflects the share of households in a population
whose intake of a given nutrient is deemed "adequate." We also present, in some
cases, a nutrient intake gap. This is based on the ratio between a household’s
nutrient intake and the household’s requirement (EAR). When the gap exceeds
one, the household’s intake exceeds the requirement. When the gap is less than
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one, the household’s intake is that fraction of the EAR. The nutrient intake
gap is analogous to a Foster-Greer-Thorbecke (FGT-1) poverty gap ratio.

We use the concept of macronutrient balance as a proxy for problems of
over-consumption and under-consumption. We assess the share of protein, fat
and carbohydrates in each household’s total dietary energy intake. The World
Health Organization specifies a range of recommended intake for each macro-
nutrient (10-15% for protein, 15-30% for fat, and 55-75% for carbohydrates). Con-
sumption of these macro-nutrients in ratios outside of the recommended intake
range indicates a dietary imbalance that is predictive of chronic disease (Amine
et al., 2003). In particular, consumption of fats in excess of 30% of dietary en-
ergy is predictive of over-consumption, and consumption of carbohydrates in
excess of 75% of dietary energy is predictive of under-consumption.

The Nutrient Rich Foods Index (NRFI) is a diet-level measure that we use
to assess overall diet quality (Drewnowski, 2010; Fulgoni III et al., 2009). NRFI
is a scoring system based on the density of 12 individual diet components. Nine
of these are considered “good," and thus increased intake raises the overall NRFI
measure (these are protein, fiber, vitamin A, vitamin C, vitamin E, calcium,
iron, magnesium, and potassium). Three nutrient components are considered
“bad," and thus increased intake lowers the overall NRFI measure (saturated
fat, added sugar, and sodium). For each household, we first score intake of each
nutrient (γ) relative to total dietary energy intake using the following equation:

NutScoreγ = max
{

φγ

φkcal

· 2000

DRVγ

, 1

}
, (2.2)

where φγ represents the intake of nutrient γ, φkcal represents total dietary en-
ergy intake, DRVγ refers to the USDA’s Daily Reference Value (DRV) for each
nutrient’s intake per 2,000 calories, for adults and children aged 4 years and
older. If the NutScoreγ exceds 1 for a good nutrient, it is truncated to 1. Sum-
ming across the nutrient score for all 12 diet components, the NRFI is then:

NRFI =

( ∑
γ∈GOOD

NutScoreγ −
∑

γ∈BAD

NutScoreγ − 1

)
∗ 100. (2.3)

Both of our diet level quality measures – macro-nutrient balance and NRFI
– are normalized by caloric intake, and thus they are not sensitive to misreport-
ing of quantities consumed by a household, assuming a household misreports
quantities similarly for all food items.
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2.2.8 CT and PV Simulations
We use policy simulations to test the sensitivity of diet quality to changes in
total expenditures and food prices. We simulate two policies – a cash transfer of
fixed size (CT), and a price voucher that offers a 25% price discount on various
categories of foods (PV). Both the size of the CT and the PV discount level are
selected using real-world policy precedents.

Social protection programs such as cash transfers are seen as an important
vehicle for improving nutrition because they raise incomes for poor consumers,
which is strongly associated with poverty reduction and improved food security.
Furthermore, through heir delivery mechanisms (e.g., by empowering women,
or delivering specific food products in kind) or by imposing conditions that
reinforce desired behaviors (e.g., schooling for girls), social protection programs
can affect behaviors that determine household food security (Alderman, 2015).

We select a cash transfer size (CT) based on a meta-analysis of 57 evaluations
conducted on 24 different social safety net programs across Africa (Ralston
et al., 2017). We benchmark a transfer size at 20% of the median household
expenditure levels of households whose per capita expenditures fall below the
$1.90/day international poverty line equivalent. The benchmark transfer size
for each country is depicted in the first row of Table 2.2.

Next, following the same meta-analysis social safety net programs Africa
(Ralston et al., 2017), we assume that 75% of the CT is used to increase total
household expenditures (rather than, e.g., saving it or investing it in a farm or
non-farm enterprise). We convert this assumed monthly increase in total house-
hold expenditures to its weekly equivalent and then calculate the proportionate
increase in the household’s total expenditures as a share of its pre-CT total ex-
penditures. For each household and each food group (plus the numeraire), we
calculate the post-CT predicted consumption by multiplying the household’s
pre-CT consumption quantity with its expenditure elasticity of demand and
its proportionate increase in total household expenditures. We then compare
the pre-CT and post-CT diet quality measures discussed above (i.e., intake ad-
equacy, macronutrient balance, and NRFI).

For the sake of comparing the distributional effects of CTs, and so that
we assess PV impacts against a CT impact benchmark, we simulate CTs not
just for Q1 (poor) consumers but also for Q2-Q4 consumers. We note that
social protection programs often include non-poor households (Beegle et al.,
2018), so CT simulations for non-poor households are also policy relevant. In
all cases, we hold the CT size fixed based on the median expenditures of Q1
households, as described above. We calculate monthly program costs per CT
recipient per country simply as this transfer size, assuming that there are no
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overhead administration or targeting costs, and no adjustments to the transfer
amount based on household size or composition. These costs are reported by
country in the first row of Table 2.2.

We acknowledge several important assumptions that we make in simulating
the impacts of CTs on diet quality. First, we assume that the CT does not
result in any equilibrium impacts on relative prices that consumers face (for
each food group and the numéraire good). While there is evidence that CTs
can increase the prices of perishable foods in remote markets if CT program
saturation rates are large, we do not incorporate these effects in our analysis.
We also assume the CTs would not result in a change in consumer incomes,
either by increasing wage rates for households or if CT proceeds are invested
into household managed enterprises (e.g., a farm).

Next, we design a Price Voucher policy simulation. High nutrient density
foods are generally costlier per calorie than low nutrient-density foods world-
wide and especially in sub-Saharan Africa, which deters poor consumers from
consuming high nutrient density foods (Headey and Alderman, 2019). Nutri-
tious diets are expensive relative to poor consumers’ purchasing power, with
the EAT Lancet diet costing about 75% of the daily mean per capita income
of a sub-Saharan African household (Hirvonen et al., 2020). PVs have been
used in many cases to lower the costs of, and thereby encourage consumption
of, healthy foods (Gittelsohn et al., 2017). It is also common for developing
country governments to subsidize the prices of food staples for poor consumers
as a safety net intervention.

We select a PV size of 25% in order to align with consumer subsidy interven-
tions that have been used to influence diet quality. Consumer price subsidies
between the range of 10% and 50% have been used to encourage consumption
of healthy foods like fresh fruits and vegetables, though discounts that exceed
30% are somewhat uncommon (Gittelsohn et al., 2017). PV evidence largely
comes from developed countries, where fresh fruits and vegetables are often
targeted. A piloted FFV subsidy of 30% targeting SNAP beneficiaries increased
FFV intake by about 26% in the USA (Olsho et al., 2016). In Sweden, a 50%
subsidy of whole grain bread and breakfast cereals led to a 38% increase in fiber
intake (Nordström and Thunström, 2009). In South Africa, the HealthyFood
program, which offered a 25% price discount on selected fresh fruits and veg-
etables and whole grains to 260,000 households in South Africa, was found
to increase the consumption of healthy items while lowering consumption of
unhealthy foods, such as foods high in sugar and salt, fried foods, fast foods, and
processed meats (An et al., 2013). In China, Jensen and Miller, 2010 find that
staple grain PVs ranging from 8% to 25% do alter food consumption patterns.
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We separately apply PVs to 5 different food categories: staple grains, starchy
staples, pulses & nuts, fruits & vegetables, and animal source foods. We catego-
rize our food groups in each country into these five categories, and the mapping
of them is shown in Table D.55. We multiply pre-PV intake of each food group
by the 25% PV and the vector of own and cross-price elasticities with respect to
each subsidized food group within the category, thus accounting for an own-
price response and cross-price effects, in order to predict post-PV consumption.
We then compare households’ diet quality indicators with and without each
food category PV. As with CTs, we assume that the PV does not result in any
equilibrium price effects, e.g., by driving up demand for specific foods. We also
assume household incomes are not affected by equilibrium effects induced by
the PVs, such as changing output or production factor prices.

The cost of a PV depends on the discount provided and the post-subsidy
demand for each subsidized item. We share our methodology for calculating the
value to a household of a PV in Appendix E. As with CTs, we ignore program
administrative costs. We summarize these costs by country, food category, and
quartile of consumer targeted in Table 2.2. In general, it is more costly to provide
a PV to a wealthy household than a poor household because wealthy households
consume higher quality products within each category (thus a 25% discount on
a premium item costs more to provide than a 25% discount on a budget item),
and because wealthy households tend to consume larger quantities of many
food items than do poorer households.

2.3 Results

2.3.1 Diet quality generally improves with total household
expenditures

We explore the relationship between total household expenditures and diet qual-
ity in two ways. First, we use the parameters of large food demand systems esti-
mated in six sub-Saharan African countries (Malawi, Niger, Ethiopia, Uganda,
Tanzania, and Nigeria) to describe the sensitivity of intake of dietary energy,
macronutrients and micronutrients to changes in total expenditures. We also
evaluate the sensitivity of overall diet quality, as measured by macronutrient bal-
ance and the Nutrient Rich Food Index (a measure of a diet’s nutrient density),
to total expenditures. Second, we simulate a cash transfer (CT) and then exam-
ine its impacts on intake of dietary energy, macro- and micro- nutrients and on
the two measures of diet quality. We present our findings in the remainder of
this sub-section.
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Table 2.2: Costs of implementing a CT and PV program

Malawi Niger Ethiopia Uganda Tanzania Nigeria
Average monthly household
transfer size per household (2011
USD PPP)

Q1-4 36.69 42.17 36.40 29.64 31.72 48.84

Average monthly cost of PV pro-
gram per household (2011 USD
PPP)

Staple
grains

Q1 19.86 26.46 18.56 5.84 11.08 17.59
Q2 32.83 37.87 25.37 8.88 19.30 22.25
Q3 43.65 46.15 26.24 10.60 25.08 23.18
Q4 50.24 46.05 19.19 12.13 28.39 22.01

Starchy
staples

Q1 3.89 0.56 1.01 9.69 4.60 7.65
Q2 6.33 1.30 1.46 15.88 6.87 12.60
Q3 7.71 2.59 2.21 20.29 8.25 16.33
Q4 7.47 5.05 3.95 21.69 8.57 17.46

Pulses &
nuts

Q1 4.85 1.59 3.41 5.52 3.59 3.71
Q2 8.62 2.50 4.24 8.81 4.89 5.25
Q3 11.97 3.55 6.01 10.20 5.13 5.72
Q4 14.64 3.51 8.62 10.98 4.42 5.90

Fruits &
vegeta-
bles

Q1 6.09 1.58 1.46 2.89 4.45 5.21
Q2 9.48 2.58 2.01 4.78 7.12 7.74
Q3 13.24 4.66 2.82 6.37 9.61 9.75
Q4 19.37 9.31 2.81 9.47 14.09 12.18

Animal
source
foods

Q1 3.66 1.52 3.88 4.63 4.27 8.52
Q2 10.68 4.98 7.88 10.95 9.95 16.37
Q3 22.96 11.61 15.72 18.39 17.36 25.44
Q4 39.03 34.78 21.80 30.97 32.34 38.41

Median marginal propensity to
consume cash transfer on food

Q1 0.57 0.53 0.53 0.47 0.55 0.61
Q2 0.61 0.45 0.53 0.44 0.58 0.61
Q3 0.58 0.40 0.50 0.34 0.50 0.54
Q4 0.37 0.36 0.49 0.16 0.33 0.42

Note: The methodologies used to calculate a household’s marginal propensity to consume food in total and the monthly cost of PV programs
by food category can be found in Appendix E.

In all countries, we find that wealthier consumers are much more likely to
have sufficient intake of dietary energy, macro-nutrients and micro-nutrients.
Wealthier consumers are more likely to have diets that are well balanced. The ma-
jority of poor consumers in all six countries consume protein in a smaller share
of total dietary energy than is recommended by the WHO, a sign of dietary im-
balance. Many poor consumers also consume an excess share of carbohydrates
in total dietary energy in Malawi, Ethiopia, Uganda, and Tanzania. Fat is often
underconsumed by poor consumers in Malawi, Niger, Ethiopia and Tanzania
but is overconsumed by more consumers in Uganda and Nigeria.

When we simulate a CT, we find that poor consumers are more likely to
consume sufficient dietary energy, macro- and micro-nutrients, though gaps
in intake remain. CTs lessen the over-consumption of carbohydrates for some
poor consumers in Malawi and Tanzania. CTs improve under-consumption of
protein in Niger, Ethiopia, Uganda, and Tanzania and of fat in Malawi, Niger
and Tanzania without exacerbating over-consumption of fat. NRFI, a measure
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of a diet’s nutrient density, also improves for poor consumers after a CT in
Malawi, Ethiopia, Uganda and Nigeria, while decreasing for poor consumers
in Niger and Tanzania. The impact of CTs on NRFI are much smaller in mag-
nitude for wealthy consumers than for poor consumers.

Poor consumers have expenditure-elastic demand for nutrients

Figure D.1 shows the expenditure elasticities of demand for each macro- and
micro- nutrient, separated by total expenditures quartile, for each country.

Demand for dietary energy (DE) is expenditure elastic only for poor (Q1)
consumers in Niger, Uganda and Nigeria. Consumers in all quartiles exhibit
inelastic demand for DE in Malawi, Ethiopia and Tanzania. Nigeria is unusual
in that even wealthier (Q2 and Q3) consumers exhibit slightly elastic demand
for DE. Demand for carbohydrates is similar to demand for DE.

Consumers show much more elastic demand for fat with respect to total ex-
penditures than they do for DE, except for in Uganda and Nigeria. Demand for
protein is more expenditure elastic than demand for DE, except for in Malawi.
Generally, consumers appear to shift their food expenditures towards fat and/or
protein at the expense of carbohydrates as they become wealthier, which is con-
sistent with improving diet quality.

Regarding micro-nutrients, expenditure elasticity patterns vary from coun-
try to country. Poor consumers have expenditure-elastic demand for iron in
Ethiopia and Nigeria only. They have expenditure-elastic demand for zinc
in Niger, Ethiopia, Uganda and Nigeria only. They have expenditure elas-
tic demand for vitamin A in Malawi, Ethiopia and Tanzania only. Poor (Q1)
consumers have expenditure elastic demand for folate everywhere except for
Ethiopia and Uganda.

For all six countries and for all macro- and micro- nutrients, wealthier con-
sumers have smaller expenditure elasticities of dietary intake than do poorer
consumers. The response of micro and macro nutrient intake to an increase in
expenditures is much larger for poorer consumers (quartiles 1 & 2) compared
to wealthier consumers.

Growth in total expenditures is associated with increased dietary energy
intake

Figure 2.1 shows the relationship between total per capita expenditures and the
probability that a household’s DE intake is adequate (i.e., it exceeds the house-
hold’s estimated average requirement (EAR), as described in Sec. 2.2.7). The
probability that a household’s DE intake is adequate is strongly increasing in
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Figure 2.1: Predicted probability of dietary energy (DE) sufficiency conditional on total house-
hold expenditures, before and after a simulated cash transfer (CT). The horizontal axis depicts
the log of total household expenditures per adult equivalent (in $US, PPP). The vertical axis
depicts the share of households with sufficient intake of dietary energy (that is, dietary energy
intake exceeds the household’s recommended dietary intake). The shaded area corresponding
with each country depicts the predicted increase in the share of households with sufficient di-
etary energy intake following the simulated CT. It is bounded below by the pre-transfer share of
households with sufficient DE intake and above by the post-transfer share of households with
sufficient DE intake. The dashed lines represent the median cutoff points between expenditure
quartiles.

total household expenditures. The probability of sufficient DE intake increases
most strongly with expenditures in Niger, where 25% of the poorest households
have sufficient DE intake, while 65% of households at the top end of Q1 consume
sufficient DE. The effect of expenditures is also large in Ethiopia, where only
5% of the poorest households consume sufficient DE and 50% of households at
the top end of Q2 consume sufficient DE. Overall, the relationship between
expenditures and the probability of sufficient DE intake is clearly increasing in
expenditures.

Figure D.2 shows the relationship between total per capita expenditures and
predicted dietary energy intake as a share of EAR for each country. The average
wealthy household’s intake of DE exceeds the recommended intake for wealthy
consumers in all countries, but not for poor consumers in Niger, Ethiopia,
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Uganda and Tanzania. These results suggest that DE over-consumption could
be a concern for many wealthy households. We explore this possibility with our
macronutrient dietary balance measure.

Overall nutrient density of diets is strongly associated with growth in
total expenditures

NRFI, as discussed in Sec. 2.2.7, is an overall measure of a diet’s nutrient den-
sity that increases with increased concentration of “good” micronutrients and
decreases with increased concentration of “bad” dietary components like satu-
rated fat and added sugar. Figure 2.5 shows that wealthier households has higher
NRFI score than poor households.

Cash transfers close intake gaps for the poor

A simulated CT, as discussed in Sec. 2.2.8, results in a large increase in the proba-
bility that poor (Q1 as well as Q2) households consume sufficient dietary energy
in all countries. Figure 2.1 plots the increase in the share of households whose
dietary energy intake exceed the EAR, conditional on household total per capita
expenditures (in $US, PPP) with and without the simulated CT. The effect of
the CT in pushing households above the dietary energy intake requirement is
largest for poor households and is generally small for wealthy households.

A CT would raise the share of consumers who have sufficient intake of
key macro- and micro- nutrients. Figure 2.2 depicts the share of households in
each quartile with adequate intake of each macro- and micro- nutrient without
any CT, as depicted by one horizontal line for each country. The "x" marker
depicts the post-CT share of households with sufficient intake of each macro-
and micro-nutrient. Following a CT, the share of Q1 households with sufficient
protein intake increases from 58% to 77% in Niger, the country with the largest
increase. The increase is also large in Tanzania (16%), Ethiopia (9%), Uganda
(9%), and Nigeria (9%). It is smallest in Malawi (a 8% increase, from 75% to
83% of households). The CT is also effective in increasing the share of poor
households who have sufficient intake of protein, iron, zinc, vitamin A and
total folate. There are only one exception, where pre-CT intake is very low and
also not responsive to the CT (e.g. vitamin A in Ethiopia).

Cash transfers improve nutrient density of diets for poor consumers

We also assess the response of NRFI, our measure of diet-level nutrient density,
to the CT simulation. Figure 2.3 shows the expected change in NRFI following
the simulated cash transfer (CT) conditional on total per capita expenditures.
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(a) Q1 (b) Q2

(c) Q3 (d) Q4

Figure 2.2: Predicted share of households with sufficient intake (exceeding EAR) of each
macro- and micro- nutrient before (solid line) and after each CT/PV, separated by quartile, in
(a) Ethiopia (b) Malawi (c) Niger (d) Nigeria (e) Tanzania, and (f) Uganda.

With the exception of Tanzania and Niger, the CT improves expected NRFI
for poor (Q1) consumers. The effect is largest in Malawi, where NRFI increases
by 0.15 standard deviations. It is more modest in Ethiopia, Uganda and Nigeria,
and is negative but small in Niger and Tanzania.

NRFI is comprised of nine different dietary components, of which some
are positively associated with improved diet quality and some are negatively
associated. Because consumer diets evolve in many ways as their expenditures
increase, there is no clear pattern in how a CT affects diet quality for wealthy
vs poor consumers. In Malawi and Ethiopia, the effect of a CT on NRFI is
generally positive but diminishes in magnitude as total expenditures increase.
In Tanzania, the CT has a small negative expected effect on NRFI that decreases
in magnitude as total expenditures increase. In Uganda and Nigeria, the effect
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Figure 2.3: NRFI response to simulated cash transfer. The horizontal axis depicts log per
capita total expenditures. The vertical axis depicts the predicted change in NRFI after a CT.
The NRFI response is standardized, so that 0 indicates no change and 1 indicates one full
standard deviation increase. The dots correspond with the median expenditure and prediction
for each expenditure quartile.

of the CT on NRFI follows a u-shaped pattern over total expenditures, while
in Niger it follows an inverted u-shaped pattern.

Cash transfers do not exacerbate dietary imbalance

As show in Figure 2.4, the CT appears to lower the share of consumers who
consume an excess of carbohydrates (exceeding 75% of dietary energy) in Malawi
and Tanzania. The share of consumers consuming an excess of carbohydrates
does not increase in any of the remaining countries. The CT also lowers the
share of households that consume less than 10% of their calories from protein
in Niger, Ethiopia, Uganda, and Tanzania. Finally, the CT lowers the share of
households who consume less than 15% of their calories from fat, another sign
of under-consumption, in Malawi, Niger, and Tanzania.

With regards to over-consumption, we are concerned with the share of
households who derive more than 30% of their DE from fat or more than 15%
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from protein. The CT does not increase the share of households with excess
fat consumption anywhere. Protein consumption exceeding 15% of DE is rare
and unaffected by the CT.

(a) Malawi (b) Niger

(c) Ethiopia (d) Uganda

(e) Tanzania (f) Nigeria

Figure 2.4: Intake of each macronutrient as a share of total dietary energy intake before and
after CT and PV simulations, by total expenditure quartile.

2.3.2 Diet quality and food price changes
Next we explore the relationship between price changes in specific food groups
and intake of dietary energy, macro-, and micro-nutrients. As we did with our
analysis of the role of total expenditures in determining food demand, we first
describe the demand system parameters and their implications for the relation-
ship between food price changes and dietary intake. We find that, as the prices
of different food groups change relative to each other, patterns of consumer sub-
stitutions between food groups become an important determinant of dietary
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intake and diet quality. That is, if one food becomes more expensive, the price
change affects demand not only for that food, but also for other foods – each of
which is comprised of different macro- and micro- nutrients. Thus it is impor-
tant to understand these overall demand patterns, including substitution, in
order to understand how changes of any specific food price affect dietary intake.
Unlike other food demand models, our modeling approach allows consumers’
responses to price changes to vary between wealthy and poor consumers, which
adds important flexibility in understanding how consumers might be affected
by price shocks.

Generally, we find that diet quality is more sensitive to food staple prices
than it is to the prices of more nutrient-dense foods. We also find that diet qual-
ity is more sensitive to staple food price changes in countries where one food
staple dominates (i.e., Malawi, Niger and Tanzania) than in places where con-
sumers rely on multiple major food staples (i.e., Ethiopia, Uganda, and Nigeria).
compared to places with multiple food staples.

After we explore consumers’ price substitution patterns and their implica-
tions for determining dietary intake of macro- and micro-nutrients, we then
simulate consumers’ responses to price vouchers (PVs) targeting five different
categories of foods staple grains, starchy staples, pulses & nuts, fresh fruits &
vegetables, and animal sourced foods. We simulate consumers’ diet quality after
introduction of each PV and compare it to diet quality without any PV (and
with a CT instead of a PV).

Food staple prices are strong determinants of macro- and micro- nutrient
intake.

In all countries, the intake of dietary energy, macro- and micro-nutrients is most
sensitive to the prices of food staples. These elasticities of intake with respect
to each food group’s price are depicted for Malawi, Niger and Ethiopia in Fig.
D.3 and for Uganda, Tanzania, and Nigeria in Fig. D.4. We see two distinct
patterns in the relationship between food prices and dietary intake, depending
on the type of diet.

In countries where one single staple food dominates poor households’ total
expenditures (e.g. Malawi, with maize at 34%, Niger, with millet at 32% and
Tanzania, with maize at 21% (Tables D.1, D.2 and D.5, respectively). We see a
clear signal of dietary intake sensitivity with respect to these staple prices, which
takes the form of a prominent vertical red bands in the matrices that depict
the elasticity of macro- and micro-nutrient intake with respect to food group
prices in these three countries. These red bands indicate large negative intake
elasticities with respect to the dominant staple’s price, which cut across almost
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all dietary components. The importance of the dominant food staple’s price
as an intake determinant persists even for high income consumers in Malawi
and Tanzania. In Niger for wealthy consumers, rice overtakes millet as the food
whose price is the strongest determinant of dietary intake.

We see a different pattern of intake sensitivity in multi-staple countries,
where no single food dominates households’ expenditures, and dietary intake
is much less sensitive to any single food’s price. This is the pattern observed in
Ethiopia, where wheat, teff and maize together comprise 38% of poor house-
holds’ total expenditures, but no single food comprises more than 15.5% (Table
D.3). In Uganda, the food group containing roots, tubers and other starches
comprises the largest budget share for poor households, at 12% of total expendi-
tures, with cassava, maize and wheat follow with 8%, 8%, and 4%, respectively
(Table D.4). In Nigeria, poor consumers spend their largest budget share on
wheat (13%), followed by rice (10%) and roots and tubers (9%) (Table D.6). In
these countries, intake of dietary components is collectively responsive to staple
food prices, but no single food group alone is a strong determinant.

In all countries, vitamin A intake is most responsive to different food prices
than are other dietary components. In Malawi, it is roots, tubers and other
starches. In Niger, it is spread across many foods, such as sugar, vegetables and
fruits, in addition to rice and millet. In Ethiopia, it is red meat and eggs in
addition to wheat. In Uganda it is concentrated in roots, tubers other starches
and fats & oils. In Tanzania, it is pulses, vegetables and oils in addition to maize.
In Nigeria, it is oils.

A lower price of the same food can improve overall diet quality in one
country while worsening it in another.

Improving affordability of a single food group can have opposite impacts on the
nutrient density of poor consumers’ diets in different countries (Fig. 2.5). For
example, an increase in the price of pulses worsens NRFI in Malawi, Ethiopia
Uganda and Tanzania while improving it in Nigeria. An increase in maize prices
does not affect NRFI in Malawi, Ethiopia and Nigeria while it improves NRFI
in Uganda and Tanzania. An increase in the price of cassava worsens NRFI
in Malawi and Tanzania while slightly improving it in Nigeria. An increase in
the price of vegetables worsens NRFI in Malawi, Uganda and Nigeria without
affecting it in Niger, Ethiopia or Tanzania. An increase in the price of fruits wors-
ens NRFI in Malawi and Tanzania while improving it in Ethiopia and Uganda.
An increase in the price of eggs worsens NRFI in Ethiopia while increasing it
in Malawi, Niger, Uganda, and Tanzania.
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These effect underpin the importance of understanding consumers’ com-
plex substitution patterns in response to food price changes. These substitu-
tion patterns vary from country to country and within a country, as Hicksian
demand is allowed to vary with total household expenditures in our flexible
demand system. Policymakers should take care not to assume that improving
the affordability of a nutrient dense food will uniformly improve the nutrient
density of consumers’ diets. NRFI does increase with an increase in total house-
hold expenditures for poor consumers in most countries, except for Tanzania
where there is no impact of increasing expenditures on NRFI.

The crops whose prices are most important for nutrient intake are not
necessarily the most nutrient dense

Figure 2.6a depicts a scatterplot between each food group’s energy density and
the elasticity of dietary energy intake with respect to that food’s price. Figure
2.6b depicts a scatterplot between each food group’s NRFI score and the elastic-
ity of NRFI with respect ot the food group’s price. In a world without substitu-
tions, one would expect to see a negative relationship between intake elasticity
and food content. That is, if the price of a very calorie dense food increases,
one would expect to see dietary energy intake decrease considerably [@Chen
do you agree this would be predicted?]. If a nutrient dense food became more
expensive, one would expect the diet’s nutrient density to decrease.

Rather, we see that dietary energy intake is most responsive to rising grain
prices, especially in Malawi and Niger (where one food staple dominates). While
pulses are very energy dense, dietary energy intake is not very responsive to the
prices of pulses. NRFI is most responsive to grain prices in Ethiopia but to
pulse and starchy staple prices in Malawi. The most nutrient dense foods are
fruits and vegetables, but their prices do not appear to be important drivers of
overall dietary nutrient density.

Price vouchers would close dietary intake gaps

PVs targeting all food categories increase the share of poor households with suffi-
cient dietary energy intake except in a few cases - PVs targeting starchy staples in
Niger and targeting animal sourced foods Nigeria and Ethiopia. PVs targeting
poor consumers do not increase the share of households with sufficient intake
of dietary components as much as do CTs targeting poor consumers (Fig. 2.2).
However, in many cases they come close. For closing dietary energy gaps, PVs
targeting staple grains in Malawi, Niger, Ethiopia and Tanzania substantially
increase the share of households with sufficient intake of dietary energy. PVs
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(a) Malawi (b) Niger

(c) Ethiopia (d) Uganda

(e) Tanzania (f) Nigeria

Figure 2.5: Price and expenditure elasticities of NRFI, separated by quartile, in (a) Malawi,
(b) Niger, (c) Ethiopia, (d) Uganda, (e) Tanzania, and (f) Nigeria.

targeting pulses & nuts in Malawi, Niger, Uganda and Tanzania also increases
dietary energy sufficiency. In order to increase the share of poor households
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(a) Kcal (b) NRFI

Figure 2.6: Median Kcal intake and NRFI elasticity wrt food price and nutrient composition
for Q1 consumers. In each country, we categorize multiple food groups described in section 4.1
into four categories: grains, starchy staples, pulses and nuts, fruits and vegetables, and animal
sources food. Each shape of the symbols represents one category. The horizontal axis depicts
each food group’s kcal or NRFI composition, which are calculated based on the food composi-
tion table regardless the actual consumption. The vertical axis depicts median kcal(or NRFI)
intake elasticity wrt food price for Q1 consumers.

with sufficient protein, PVs targeting staple grains and pulses & nuts in all coun-
tries are effective. So are PVs targeting starchy staples in Tanzania and Uganda.

For increasing the share of poor households with sufficient iron, staple grain
PVs everywhere except for in Niger are somewhat effective, as are PVs targeting
both pulses & nuts and starchy staples in Malawi, Uganda and Tanzania. For
increasing the share of poor households with sufficient zinc intake, PVs targeting
staple grains in all countries are somewhat effective, as are those targeting starchy
staples and pulses in Tanzania and Uganda. In order to increase the share of
poor households with sufficient vitamin A intake, PVs targeting starchy staples
in Malawi and Uganda and fresh fruits and vegetables and pulses & nuts in
Tanzania are most effective. In Ethiopia, very few poor households consume
sufficient vitamin A at baseline, and this remains unchanged with any PV or
with the CT. For total folates, PVs targeting staple grains in Malawi, Niger and
Nigeria appear effective, as do PVs targeting starchy staples and pulses & nuts
in Malawi, Uganda and Tanzania.

Wealthier households generally have a higher share of households with suf-
ficient intake at baseline, and PVs do not have a major impact on sufficiency,
except for PVs targeting pulses & nuts and starchy staples foods make an impact
for a large number of dietary components in Uganda and Tanzania, and vitamin
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A intake responds to staple grain PVs even targeting the wealthiest segment of
Households in Niger.

No single food category offers a consistent vehicle for improving intake
of all key nutrients in all countries for poor consumers. Staple grain PVs do
not appear to do harm in terms of exacerbating the incidence of households
with insufficient intake. But for for many micro-nutrients, staple grain PVs do
not increase the share of households with sufficient intake (e.g. vitamin A in
Nigeria, Niger and Ethoipia and folates in Uganda). Fresh fruit and vegetable
PVs don’t move the needle much for anything except Vitamin A and total folates.
Animal source food PVs raise the share of households with sufficient intake of
all dietary components, but only in Malawi and only by a small amount. They
also raise the share of households with sufficient intake of protein and zinc in
Tanzania. PVs targeting animal source foods result in lower share of households
with sufficient dietary energy intake in Nigeria and with intake of vitamin A
and folates in Uganda and Tanzania, and of iron in Uganda.

While CTs almost always generate larger impacts than PVs on the share of
poor (Q1) households with adequate intake, some PVs have a larger impact on
intake adequacy than CTs for wealthier households (Fig.2.2). For Q2 house-
holds, for example, staple grain PVs in Niger generate larger impacts on intake
of dietary energy, protein, zinc and folates than do CTs. In Uganda, starchy
staple PVs generate larger impacts on dietary energy and vitamin A intake than
do CTs, and pulse & nut PVs generate larger impacts on intake sufficiency for
Q2 households of iron, zinc and total folates than do CTs.

Price vouchers targeting the poor could exacerbate some dietary balance
problems

While virtually all PVs help to reduce the share of poor households with ad-
equate dietary energy intake, except only for ASF in Nigeria and starchy sta-
ples in Niger(Fig.2.2), there is some concern that some PVs could exacerbate
problems of over-consumption. We find generally low evidence of dietary im-
balance consistent with over-consumption, such as an excess share of fat or
protein in dietary energy intake, except for in Uganda and Nigeria, where fat
comprises a an excess share of dietary energy intake for about 40% and 30% of
households, respectively (Fig. 2.4). Generally, the dietary balance data suggests
that under-consumption is the bigger problem, with carbohydrates comprising
an excessively large share of dietary energy intake for the majority of poor house-
holds in Malawi, Ethiopia, Uganda and Tanzania(Fig. 2.4). Similarly, protein
comprises an excessively small share of dietary energy intake for the majority
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of poor households all countries, as does fat in Malawi, Niger, Ethiopia and
Tanzania(Fig. 2.4).

We find that PVs targeting the staple grain category exacerbate dietary im-
balance problems associated with under consumption in many cases (Fig. 2.4).
They increase the share of households whose intake of carbohydrates exceeds
the threshold in Malawi, Niger and Tanzania while also increasing the share
of households with insufficient intake of fat in Niger, Tanzania and Nigeria.
The share of household under-consuming protein is improved by staple grain
PVs only in Ethiopia and Uganda. The staple grain PVs do slightly mitigate
signs of over-consumption by reducing the share of households for whom fat
comprises an excessive share of dietary energy in Niger, Tanzania and Nigeria,
and the share of households for whom carbohydrates comprise to small a share
of dietary energy intake is improved in Nigeria and Tanzania.

When PVs target starchy staples, they similarly exacerbate imbalance prob-
lems of under-consumption for many households, while also improving them
for some. The share of households with excessive carbohydrate intake is in-
creased Uganda, Tanzania and Nigeria, and the share of households who con-
sume too small a share of protein is increased in Uganda and Nigeria and of fat
is increased in Tanzania. Under-consumption of protein is improved, however
in Uganda. And under-consumption of fat is improved in Niger. PVs targeting
starchy staples do not appear to exacerbate dietary imbalance problems associ-
ated with over-consumption. After starchy staple PVs, fewer households over-
consume fat in Tanzania and Nigeria, and fewer households under-consume
carbohydrates in Uganda and Nigeria.

PVs that target pulses & nuts mostly improve the imbalance problems of
under-consumption while, in a few cases exacerbating imbalance problems as-
sociated with over-consumption. Generally, the share of households for whom
carbohydrates comprise an excessively large share of dietary energy intake de-
creases in Niger, Uganda and Tanzania. The share of households who consume
too small a share of protein improves following pulse & nuts PV in Malawi,
Niger, Ethiopia and Uganda, as does the share consuming too small a share of
fats in Niger, Uganda and Tanzania. The pulse & nut PVs do seem to exacerbate
over-consumption problems by increasing the share of households whose fats
exceed the recommended limits in Uganda and Tanzania(and also increase the
share of households whose carbohydrates are too small a share of dietary energy
intake in Uganda).

PVs that target fresh fruits & vegetables (FFV) do not improve imbalance
problems associated with under-consumption, nor do they exacerbate prob-
lems associated with over-consumption. The FFV PV does improve under-
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consumption of fats in Niger, but it also exacerbates over-consumption of fats
in Nigeria.

Finally, a PV that targets animal source foods (ASF) improve problems of
under-consumption without exacerbating problems of over-consumption. The
ASF PV reduces the share of households that over-consume carbohydrates as a
share of dietary energy in all countries. It also reduces the share of households
that under-consume protein as a share of dietary energy everywhere except for
in Malawi while also reducing the share of households that under-consume fat
as a share of dietary energy in Malawi and Niger. It slightly exacerbates the
share of households that over-consume fat only in Nigeria, where the problem
appears to affect wealthier (Q3 and Q4) households.

Price vouchers targeting the poor would have mixed effects on overall
dietary micronutrient density

The effects of PVs on overall dietary micronutrient density (measured by NRFI)
is mixed as shown in Figure 2.7. PVs targeting staple grains would decrease
NRFI in Niger, Uganda, Tanzania and Nigeria for the poorest (Q1) households,
while increasing it in Malawi and Ethiopia (Fig. 2.7). Staple grain PVs decrease
NRFI across all expenditure quartiles in Niger. The positive effect in Malawi
and Ethiopia becomes negative for wealthy households, while the negative ef-
fect in Uganda, Tanzania and Nigeria becomes positive for wealthy households.
Overall, if staple grain PVs targeted poor households, they would not improve
the micronutrient density of diets except for in Ethiopia.

PVs targeting starchy staple foods would increase NRFI for poor (Q1) house-
holds in all countries, with the strongest effects in Malawi and Tanznaia. This
effect diminishes in magnitude for weatlhier households and becomes negative
for Q4 households everywhere except Niger, with a particularly detrimental
effect on NRFI for Q4 households in Uganda. If PVs for starchy staples are
targeted to extremely poor or poor consumers, they will generally improve the
nutrient density of diets, with a small detrimental effect in Nigeria for Q2 house-
holds and very limited positive effects in Niger and Nigeria for Q1 households
and in Ethiopia and Uganda for Q2 households.

PVs that target pulses & nuts would improve NRFI of extremely poor (Q1)
consumers in Malawi, Ethiopia, Uganda and Tanzania, with the strongest posi-
tive effect in Tanzania and a very small negative effect in Nigeria. The Q2 effects
are very similar to the Q1 effects, with a larger positive effect in Niger. Across the
expenditure distribution, the pulse & nuts PV increases dietary micronutrient
density everywhere except Nigeria, where the negative impact is very small. This
evidence suggests that PVs targeting pulses & nuts would improve dietary mi-
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cronutrient density at the population level even without efforts to target poor
consumers.

PVs that target fresh fruits & vegetables (FFVs) improve NRFI across all con-
sumer expenditure quartiles in Malawi, Tanzania and Nigeria. They result in a
very small NRFI decrease for poor households in Niger, Ethiopia and Uganda
which becomes positive for Q3 and Q4 consumers in Uganda but stays negative
or flat for Q3 and Q4 consumers in Niger and Ethiopia. This result suggests
that FFV PVs could be an effective vehicle for improving NRFI in some coun-
tries (Malawi, Tanzania and Uganda), even without targeting poor consumers,
though they are not likely to result in improved NRFI for most consumers in
Niger, Ethiopia and Uganda.

Finally, we examine the impact of PVs that target ASFs on NRFI. ASF
PVs improve NRFI for poor consumers everywhere except Niger, though the
positive effect is very small in Malawi, Uganda and Tanzania. They do not
improve NRFI for Q2-Q4 consumers in Uganda or Tanzania. The negative
effect of ASF PVs on the NRFI of Q1 and Q2 consumers in Niger becomes
positive for Q3 and Q4 consumers, while the positive effect of ASF PVs on the
NRFI of Q1-Q3 consumers in Nigeria becomes flat for Q4 consumers. This
evidence suggests that ASF PVs targeting poor consumers could improve dietary
micronutrient density only in some countries (Nigeria, Ethiopia and Malawi).

For extremely poor (Q1) consumers, PVs targeting staple grains would de-
crease NRFI in Niger, Uganda, Tanzania and Nigeria while increasing it in
Malawi and Ethiopia (Fig. 2.7). PVs targeting starchy animal sourced foods
would decrease NRFI in Niger and Malawi, while improving it in Tanzania,
Ethiopia and Nigeria. PVs targeting pulses & nuts, fresh fruits & vegetables,
and starchy staples are more universally beneficial in raising NRFI, with the
exception only of starchy staples in Niger and pulses in Nigeria.

There are no clear trends in the effect of PVs on NRFI as consumers be-
come wealthier. Staple grain subsidies improve NRFI for wealthy consumers in
Ethiopia, Uganda, and Tanzania while decreasing it in Malawi and Niger. The
impact of starchy staples PVs decreases as expenditures rise everywhere except
Niger. Pulse & nut PV impacts behave similarly as consumers become wealthier,
though their impacts increase considerably in magnitude in Niger and become
slightly more negative in Nigeria. FFV PVs are always increasing in total expen-
ditures except in Ethiopia, where they have an increasingly negative effect on
NRFI as consumers become wealthier. The effect of ASF PVs is increasing in
total expenditures in Malawi, Niger, Ethiopia and Uganda. It is decreasing in
Tanzania and Nigeria.
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The costs of PVs vary considerably across food quartiles, countries, and
expenditure quartiles

The costs of PVs, which by assumption reduce the consumer’s price of items
within the targeted category by 25%, vary according to the household’s predicted
demand for items affected by any PV. We calculate the household level costs for
each PV according to the methodology described in Appendix E, and we report
mean costs for each total expenditure quartile in Table 2.2.

When considering the costs, it is clear that PVs are much less costly per
household when poor households are targeted. Households consume more
and higher quality foods within each category as they become wealthier, so the
cost of a proportional price discount becomes larger for wealthier households.
The monthly costs of food PVs are almost universally rising in total household
expenditures (Table 2.2).

Staple grain PVs are by far the most expensive, costing up to $US 26 per
household per month for poor households in Niger and $US 50 for wealthy
households in Malawi. Only in Uganda, where starchy bananas comprise a
food staple, is a different PV category (starchy staples) more expensive than a
staple grain PV. Pulse & nut PVs are reasonably cost effective, with a mean per
household expenditure of $5.52 per month per poor (Q1) household in Uganda
(the highest of the countries). The pulse & nut PVs do not become excessively
expensive for wealthy consumers, suggesting that the costs of program leakage
in the case of imperfect targeting would not be overly burdensome. Fresh fruit
and vegetables behave similarly to pulses & nuts in that they are not overly
expensive for poor households (the maximum is $6.09 per household per month
in Malawi). They do become more expensive for wealthier households (the
mean per-month expenditure is $19 in Malawi and $14 in Tanzania). Animal
sourced food PVs, by contrast, become quite expensive for wealthy consumers,
capping out at around $US 39 per month in Malawi and Nigeria.

Across all food categories, PVs , are always much less expensive per house-
hold than CTs, which range from $29 per hh per month in Uganda to $49 in
Nigeria. The costs of a fixed CT do not vary between wealthy and poor house-
holds (by assumption, these CTs are fixed according to an absolute amount,
and they do not vary with household size).

When assessing the dietary impacts of CTs and PVs (Fig. 2.7) alongside
the predicted costs, pulses & nuts and fresh fruits & vegetables appear much
more promising generally than do staple grains and animal sourced foods. Cash
transfers do not appear to be a cost effective way to alter NRFI as compared to
much cheaper PVs.
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(a) Q1 (b) Q2

(c) Q3 (d) Q4

Figure 2.7: Nutrient-Rich Food Index (NRFI) response to Cash Transfer or Price Voucher
Simulations (as a share of the sample-wide standard deviation), by total expenditure quartile,
in (a) Malawi, (b) Niger, (c) Ethiopia, (d) Uganda, (e) Tanzania, and (f) Nigeria.
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2.4 Discussion
Our results show a strong link between poverty reduction and diet quality im-
provement. The wealthier the consumers, the more likely they have sufficient in-
take of dietary energy, macro-nutrients and micro-nutrients, and well-balanced
diets. We find that dietary intake gaps and imbalance persist even for high-
income consumers in SSA countries. Our results also suggest that anti-poverty
interventions, such as cash transfer, are expected to close intake gaps and im-
prove diet quality for poor consumers in SSA, with few exceptions. However,
poverty reduction is necessary but not sufficient.

We find that food staple prices are strong determinants of macro- and micro-
nutrients intake. This indicates that the income effects of food prices changes
are important. It could explain why staple foods that are not considered high
nutrient density are an essential vehicle for improving diet quality and dietary
balance. This sensitivity is mainly concentrated in countries that rely on one
major staple food vs. multiple staples. Our results also show that improving
the affordability of a single food group can enhance the quality of diet in one
country while worsening it in another country. Therefore, improving the af-
fordability of a nutrient-dense food will not uniformly improve the nutrient
density of diets quality for all consumers. While price vouchers targeting poor
consumers could close nutrients intake gaps with a few exceptions, it could also
exacerbate some dietary balance problems.

It should be noted that the study may suffer from some potential limita-
tions. First, we held expenditures constant in our policy simulations, which
is not always held in real life. For example, for farm households, higher prices
would raise their profits, leading to an increase in their total expenditures, while
lower prices would reduce them. Second, we do not model equilibrium impacts.
Third, our model is a static model where we assume consumers spend a fixed
amount of cash transfer.

This study contributes to a broader policy debate about how to invest in
improving diet quality in developing countries effectively. It is the first one
that attempts to answer this question using comprehensive food systems mod-
eling. Our results suggest that poverty reduction interventions and affordability
improvement interventions have the potential to improve diet quality. How-
ever, there is no universal solution for countries with different demand patterns.
Further applications are needed in other developing countries.
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Appendix A

Supplemental Tables and
Figures of Chapter One

Figure A1: Kernel density plots perceived returns factors by socio-economic
status.
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Figure A2: Kernel density plots perceived returns factors for parents and grand-
parents.

Table A2: Perceived Returns to Parental Investment (Pooled regression)

Task difficulty: pooled

(1) (2)

Time investment 21.751∗∗∗ 20.501∗∗∗
(0.403) (0.472)

High skill endowment 14.523∗∗∗ 13.273∗∗∗
(0.381) (0.437)

Time investment * High skill endowment 2.500∗∗∗

(0.515)

Task Difficulty: medium -19.096∗∗∗ -19.096∗∗∗

(0.307) (0.307)
Task Difficulty: hard -35.853∗∗∗ -35.853∗∗∗

(0.467) (0.467)

Sample mean 43.84 43.84
Parent Fixed Effects Yes Yes
Observations 17982 17982
R2 0.60 0.60
Note: All standard errors are clustered at the household level. ∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01.
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Table A3: How Many Out of 100 Hypothetical Children Caregivers from dif-
ferent Socio-economic Status Believe to Reach Development Milestones in Dif-
ferent Scenarios

Poor Medium Rich Difference: Rich - Poor
(1) (2) (3) (4)

Task Difficulty: Easy
Low Child Skill * Low Time Inv. 40.130 40.105 44.758 4.628

(0.693) (0.671) (0.695) [0.003]

High Child Skill * Low Time Inv. 54.718 56.469 59.580 4.862
(0.623) (0.643) (0.632) [0.003]

Low Child Skill * High Time Inv. 62.737 64.866 70.076 7.339
(0.579) (0.635) (0.600) [0.000]

High Child Skill * High Time Inv. 76.965 81.374 84.143 7.178
(0.660) (0.659) (0.628) [0.000]

Task Difficulty: Medium
Low Child Skill * Low Time Inv. 21.614 21.671 26.330 4.716

(0.591) (0.582) (0.634) [0.000]

High Child Skill * Low Time Inv. 35.359 37.785 40.688 5.329
(0.547) (0.556) (0.567) [0.000]

Low Child Skill * High Time Inv. 41.874 44.006 50.471 8.597
(0.593) (0.630) (0.582) [0.000]

High Child Skill * High Time Inv. 58.108 62.180 66.621 8.513
(0.686) (0.671) (0.623) [0.000]

Task Difficulty: Hard
Low Child Skill * Low Time Inv. 10.602 10.946 13.291 2.689

(0.594) (0.608) (0.617) [0.022]

High Child Skill * Low Time Inv. 18.924 21.696 23.820 4.896
(0.465) (0.515) (0.516) [0.000]

Low Child Skill * High Time Inv. 23.533 24.543 31.711 8.178
(0.531) (0.584) (0.554) [0.000]

High Child Skill * High Time Inv. 37.715 42.163 46.725 9.010
(0.714) (0.706) (0.672) [0.000]

Observations 2010 1936 2048
Note: Fixed effects at the household level. All standard errors are clustered at the household level in parentheses. P-values are in brackets. All
estimates are statistically significant at 1% level in all regressions.
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Table A4: Determinants of Perceived Parental Returns to Investment By Wealth
Tercile

Dependent variable: Poor HH Medium HH Wealthy HH
Perceived Returns Factor (1) (2) (3)

Caregiver Characteristics
Caregiver education >= 9 years 0.161 0.214∗ 0.077

(0.162) (0.123) (0.116)

Caregiver is parent 0.233∗∗∗ 0.309∗∗∗ 0.237∗∗
(0.087) (0.077) (0.093)

Child Characteristics
Child male 0.079 -0.027 -0.045

(0.090) (0.083) (0.087)

Child age (months) -0.002 -0.014 0.011
(0.014) (0.010) (0.013)

Child has younger sibling -0.010 -0.005 0.038
(0.110) (0.087) (0.103)

Child skill endowment 0.047 0.010 -0.040
(0.066) (0.056) (0.057)

Child health endowment 0.010∗∗ -0.003 0.004
(0.004) (0.003) (0.005)

Observations 486 467 492
R2 0.03 0.04 0.02
Note: All standard errors are clustered at the village level. ∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01.
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Appendix B

Measurement Systems

B.1 Parental Investment
We collect data on parental investment behavior when children are three years
old by asking the primary caregiver how much time they spend on age-appropriate
activities such as singing, reading stories and outdoor activities. We perform an
exploratory factor analysis (EFA) to help us with the dimensionality reduction
of the parental investment data. Before we perform the EFA we transform the
categorical variables (4-point likert scale) into binary variables such that no bias
arises in the EFA due to the response structure of the data. In order to deter-
mine the optimal factor structure we use Horn’s parallel analysis (Horn, 1965)
and Cattell’s scree plot (Cattell, 1966; See Table B1).

Table B1: EFA Factor Selection

Cattell’s scree plot Horn’s parallel analysis

Parental Investment 1 1

Parental Perceived Returns 1 1

Household Asset 2 2
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Figure B1: Scree Plot of Eigenvalues of PCA Parental Investment

Both factor selection methods indicate a one-factor model best fits the parental
time investment data. We proceed next with estimating factor loadings which
can be found in Table B2. The first three investment dummies equal one when
caregivers indicate not to have engaged in parenting activities the last week. The
next three investment dummies, on the other hand, are equal to one when
caregivers engaged in the listed parenting activities the previous day. As we ex-
pected, the first three investment dummies load negatively on the latent time
investment factor, while the subsequent three investment dummies load posi-
tively. The variable measuring the number of children books in the house also
load positively on the investment factor. This pattern of factor loadings gives
us confidence that the latent factor indeed measures parental time investment.

Table B2: Estimated Factor Loadings on Measures of Parental Time Investment

Factor Loading

Time investment

Caregiver did not read to child last week -0.242
Caregiver did not sing to child last week -0.290
Caregiver did not do any outside activities with child last week -0.065
Caregiver read story to child yesterday 0.150
Caregiver played with child yesterday 0.138
Caregiver sang songs with child yesterday 0.308
Number of books for children in household 0.114

B.2 Parental Perceived Returns
As described in Sections 1.3 and 1.5, we have three measures of perceived returns
as we have three main development milestones. Similar to parental investment,
we conduct an EFA to reduce the dimensionality of our perceived return mea-
sures. The results of Horn’s parallel analysis horn1965rationale and Cattell’s
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scree plot cattell1966scree suggests that the optimal number of factor is 1 (Ta-
bleB1 and Figure B2). The estimated factor loadings on measures of parental
perceived returns are shown in Table B3. All measures load positively on the
perceived return factor. The direction of factor loadings shows that the latent
factor is an appropriate measure of parental perceived returns.

Figure B2: Scree Plot of Eigenvalues of PCA Parental Perceived Returns

Table B3: Estimated Factor Loadings on Measures of Parental Perceived Returns

Factor Loading

Parental Perceived Returns

Perceived Returns on Reaching Easy Milestone 0.165
Perceived Returns on Reaching Medium Milestone 0.650
Perceived Returns on Reaching Hard Milestone 0.191

B.3 Household Asset
We use household possession of a set of household durable assets (including
electric appliances, vehicles, etc.) as measures of the household asset. We per-
form an EFA to reduce the dimensionality of these household asset measures.
According to Horn’s parallel analysis and Cattell’s scree plot, the optimal num-
ber of factors is two (Table B1 and Figure B3). However, to simplify the analysis,
we choose to extract one factor. Figure B3 indicates that the eigenvalue of the
one-factor model is acceptable. The estimated factor loadings on measures of
the household asset are shown in Table B4. All measures load positively on the
household asset. The direction of factor loadings shows that the latent factor is
an appropriate measure of the household asset.
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Figure B3: Scree Plot of Eigenvalues of PCA Household Asset

Table B4: Estimated Factor Loadings on Measures of Household Asset

Factor Loading

Household Asset
Whether housheold has tap water 0.202
Whether household has a flush toilet 0.500
Whether household has a boiler 0.624
Whether household has a washing machine 0.263
Whether household has a computer 0.613
Whether household has internet 0.629
Whether household has a refrigerator 0.522
Whether household has an air condition 0.511
Whether household has a motorbike or electric bike 0.213
Whether household has a car or van 0.343
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Appendix C

Hypothetical Investment
Scenarios

Below we provide a fully scripted overview of how the household survey teams
collected information from caregivers on hypothetical investment scenarios.
The script read out loud to the caregivers is printed in italic, whereas the in-
structions to the interviewer are printed in standard font type.

[script interviewer] We would like to know what do you think about a
mother spending time with her child and if it has any effect on the child’s develop-
ment. To do this, I will introduce you to a game about spending time with children.
Before we talk about children, let’s practice some questions about the likelihood of
future events about which we have no certainty.

[instructions interviewer] Ask the mother if she can determine what
the higher number is between any two numbers from 0 to 100. Can mother
recognise the numbers and which ones is larger?

[script interviewer] Notice, that the numbers at this side (0) means less
families and at the other side (100) means more families. We will use this as an
indicator of how many out of 100 families in your village will eat a particular food
in the future. Let’s think about what they will eat in the next week as an example:
Imagine that the number of families in your village was exactly 100. We know
that it might be somewhat more or less, but for this game, let’s assume it is 100. Out
of these 100 families in your village, how many do you think will eat meat in the
next week?:

• If you are absolutely sure that in the next week all the 100 families in your
village will eat meat, choose the number 100. You get it?

• If you are absolutely sure that in the next week none of the 100 families in
your village will eat meat, choose the number ZERO. You get it?

64



• If you are not sure how many families will eat meat in the next week but
you think that it is more likely that these 100 families in your village will
eat meat than not, choose the number between 0 and 100 but closer to 100
than to 0. You get it?

• If you are not sure how many families will eat meat in the next week but
you think that it is less likely that these 100 families in your village will eat
meat than not, choose the number between 0 and 100 but closer to 0 than to
100. You get it?

[instructions interviewer] If the respondent provides decreasing num-
bers of families (number of families in 2 smaller than in 1 and/or number of
families in 3 smaller than in 2), please explain again the idea of the last question
before going to the next questions:

1. Out of the 100 families in your village, how many do you think will eat
MEAT at dinner in the next week?

2. Out of the 100 families in your village, how many do you think will eat
VEGETABLES at dinner in the next week?

3. Out of the 100 families in your village, how many do you think will eat
RICE at dinner in the next week?

[script interviewer] I will now ask you some questions about when children
start to walk. Not particularly your child (or children in this village), but children
in general. As before, you can choose the number between 0 and 100 to answer my
questions and you will be able to modify your answers at any time of the game
. Now we will have number of children instead of number of families. But it is
again from 0 to 100! So if my answer is 60 out of 100 for example (meaning that
out of 100 children like the one we are considering, 60 of them will achieve the task).
You get it? Notice, that the numbers at this side (0) means less children and at this
other side (100) means more children.
Let’s start with our story - Suppose that there are 100 9-month old children that
are already crawling and they are healthy, which means they are fed well with a
diversified diet, and have no illness:

1. Out of these 100 children, how many will be able to WALK by the age of
12-months-old ( 1 year-old)?:

2. and how many of them will be able to WALK by the age of 15-months-
old?:
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[instructions interviewer] If the respondent provides decreasing num-
bers of children (number of children in b smaller than in a), please explain again
the idea of last question as described above before going to the next questions.

[script interviewer] Let’s change the story a bit: Now, we will consider an-
other 100 9-month old children that are already crawling, but now they are un-
healthy, which means that they are fed poorly –only with rice:

1. Out of these 100 children, how many of them will be able to WALK by the
age of 12-months-old (1 year old) if you told me that the number of healthy
children were [ ]?:

2. and how many of them will be able to WALK by the age of 15-months-old if
you told me that the number of healthy children were[ ]?:

[instructions interviewer] If the respondent provides decreasing num-
bers of children (number of children in b smaller than in a), please explain again
the idea of last question as described above before going to the next questions.

[instructions interviewer] Read all the answers comparing as you did
mean while you were playing with the respondent and then asks if they want to
change any answers. Register the final answers after potential changes are made.

[script interviewer] Now we’ll talk about how children learn to count.
Please notice that we still will talk about children in general not about your own
children. Let’s imagine that we have now 2 TYPES of 3-year-old children, one
type that learns counting easily and another type that finds it harder.

We also have 2 TYPES of families in the story. In the first type of family, the
mother spends little time with her child, so, for instance, the child is left alone with
only one picture children’s book, when she goes to the market the child is left alone ,
when she cooks or cleans the house she does not talk much to the child so the child is
also left on her own to play or to draw with only one pencil and one paper sheet. In
the other type of family, the mother, every day, spends much more time with the
child: she tells stories to her child meanwhile they look several picture children’s
books together, they do the shopping together in the market, they play together and
they draw together with several colouring books/paper sheets and pencils.

You can choose the number between 0 and 100 to answer my questions and you
will be able to modify your answers at any time of the game . Notice, that the
numbers at this side (0) means less children and at this other side (100) means
more children. Before we start with this story, let me remind you that the children
first start counting to 10 , then to 20 and only later to 50.
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[instructions interviewer] Show the illustrations meanwhile you are ex-
plaining each scenario

[script interviewer] Suppose that there are 100 3-year-old children for whom
counting to 10 is more difficult. If the mother of these children spends little time
per week with her child:

1. Out of these 100 children, how many of them will be able to count from 1 to
20 by the age of 4-years-old?

2. Out of these 100 children, how many of them will be able to count from 1 to
50 by the age of 4-year-old?

3. Out of these 100 children, how many of them will be able to count from 1 to
100 by the age of 4-year-old?

Let’s change the story a bit: For the same 100 children of 3-year old for whom
counting to 10 is more difficult, the mother of the child spends every day of the week
with her child:

1. Out of these 100 children, how many of them will be able to count from 1
to 20 by the age of 4-years-old if you told me that they were [ ] out of
100 children when the mother spends little time per week with her child?

2. Out of these 100 children, how many of them will be able to count from 1
to 50 by the age of 4-years-old if you told me that they were [ ] out of
100 children when the mother spends little time per week with her child?

3. Out of these 100 children, how many of them will be able to count from 1
to 100 by the age of 4-years-old if you told me that they were [ ] out of
100 children when the mother spends little time per week with her child?

[script interviewer] Now we will repeat exactly the same but for the child
of 3-year old that counts to 3 easily.So now, suppose that there are 100 3-year old
children for whom counting to 10 is easier. If the mother of these children spends
little time per week with her child:

1. Out of these 100 children, how many of them will be able to count from 1
to 20 by the age of 4-years old if you told me that they were [ ] out of 100
children when counting was more difficult for them?
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2. Out of these 100 children, how many of them will be able to count from 1
to 50 by the age of 4-years old if you told me that they were [ ] out of 100
children when counting was more difficult for them?

3. Out of these 100 children, how many of them will be able to count from 1 to
100 by the age of 4-years old if you told me that they were [ ] out of 100
children when counting was more difficult for them?

[script interviewer] Let’s change the story a bit: For the same 100 children of
3-year old for whom counting to 10 is easier, if the mother of these children spends
every day of the week with her child:

1. Out of these 100 children, how many of them will be able to count from 1
to 20 by the age of 4-years old if you told me that they were [ ] out of 100
children when counting was more difficult for them?

2. Out of these 100 children, how many of them will be able to count from 1
to 50 by the age of 4-years old if you told me that they were [ ] out of 100
children when counting was more difficult for them?

3. Out of these 100 children, how many of them will be able to count from 1 to
100 by the age of 4-years old if you told me that they were [ ] out of 100
children when counting was more difficult for them?

[instructions interviewer] Read and compare all the answers and then
asks if you need to change any answers. Register the final answers.
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Figure C1: Visual Aid for Low Parental Investment Scenario

Figure C2: Visual Aid for High Parental Investment Scenario
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Figure C3: Survey Instrument to Elicit Parental Perceived Returns
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Appendix D

Supplemental Tables and
Figures of Chapter Two
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(a) Malawi (b) Niger

(c) Ethiopia (d) Uganda

(e) Tanzania (f) Nigeria

Figure D.1: Expenditure elasticities of demand for each macro- and micro- nutrient, by total
expenditure quartile, in Malawi (a), Niger (b), Ethiopia (c), Uganda (d), Tanzania (e), and
Nigeria (f). Each cell’s color depicts the median expenditure value for each segment of each
country’s population.
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(a) Malawi (b) Niger

(c) Ethiopia (d) Uganda

(e) Tanzania (f) Nigeria

Figure D.2: Dietary energy expansion path. The horizontal axis depicts the log
of total household expenditures per adult equivalent. The vertical axis depicts
the predicted dietary energy intake as a share of the household’s recommended
intake of dietary energy (which is specific to each household’s composition).
The vertical dashed lines signify the break points between expenditure quartiles.
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(a) Malawi

(b) Niger

(c) Ethiopia

Figure D.3: Price elasticities of demand for each macro- and micro- nutrient including dietary
energy, separated by quartile, in (a) Malawi, (b) Niger, and (c) Ethiopia.
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(a) Uganda

(b) Tanzania

(c) Nigeria

Figure D.4: Price elasticities of demand for each macro- and micro- nutrient including dietary
energy and NRFI, separated by quartile, in (a) Uganda, (b) Tanzania, and (c) Nigeria.
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(a) Q1 (b) Q2

(c) Q3 (d) Q4

Figure D.5: Predicted intake (relative to EAR) of each macro- and micro- nutrient before
and after CT/PV, separated by quartile.
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(a) Protein (b) Fat

(c) Iron (d) Zinc

(e) Vitamin A (f) Total Folate (g) Carbohydrates

Figure D.6: Nutrient intake elasticity wrt food price and nutrient composition
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(a) Malawi (b) Niger

(c) Ethiopia (d) Uganda

(e) Tanzania (f) Nigeria

Figure D.7: Expenditure elasticities of food demand, separated by quartile, in
(a) Malawi, (b) Niger, (c) Ethiopia, (d) Uganda, (e) Tanzania, and (f) Nigeria.
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(a) Malawi

(b) Niger

(c) Ethiopia

Figure D.8: Price elasticities of food demand, separated by quartile, in (a) Malawi, (b) Niger,
and (c) Ethiopia.
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(a) Uganda

(b) Tanzania

(c) Nigeria

Figure D.9: Price elasticities of food demand, separated by quartile, in (a) Uganda, (b) Tan-
zania, and (c) Nigeria.
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Table D.1: Descriptive statistics (Malawi)

Average Share in Total Expenditures Average Unit Value (MWK/kg)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Rice 0.011 0.020 0.026 0.027 0.317 0.353 0.374 0.438
Maize 0.338 0.271 0.207 0.103 0.110 0.129 0.145 0.163
Wheat† 0.018 0.023 0.031 0.034 0.406 0.438 0.466 0.533
Cassava 0.019 0.017 0.013 0.006 0.083 0.089 0.094 0.105
Roots† 0.033 0.032 0.028 0.024 0.077 0.087 0.093 0.110
Sugar 0.031 0.040 0.039 0.026 0.234 0.261 0.277 0.315
Pulses 0.066 0.064 0.052 0.035 0.355 0.376 0.409 0.481
Nuts 0.009 0.008 0.008 0.004 0.849 0.913 0.961 1.065
Vegetables 0.090 0.070 0.058 0.041 0.149 0.172 0.192 0.235
Fruit 0.021 0.019 0.017 0.014 0.094 0.101 0.109 0.130
RedMeat 0.017 0.035 0.049 0.048 0.882 0.973 1.032 1.183
Poultry 0.010 0.027 0.041 0.037 0.861 0.950 1.084 1.243
Eggs 0.009 0.014 0.017 0.017 0.463 0.526 0.545 0.547
Dairy 0.001 0.005 0.011 0.018 0.939 1.028 1.055 1.199
Oils 0.031 0.040 0.035 0.030 0.718 0.793 0.837 1.012
Tea 0.002 0.005 0.007 0.005 2.466 2.686 2.758 2.967
SoftDrink† 0.002 0.004 0.009 0.019 0.433 0.468 0.493 0.508
OtherFood 0.022 0.013 0.010 0.007 0.387 0.433 0.469 0.510
Food (total) 0.730 0.707 0.657 0.494 0.174 0.242 0.303 0.305
Non-food 0.270 0.293 0.343 0.506
N (total) 2483 2270 1862 1474
N (rural) 2305 1864 1282 541
N (urban) 178 406 580 933

Note: This table shows the mean value of each food group’s share in total expenditures (and the non-food
numéraire good’s share) in columns 1-4 and each food group’s mean unit value (and the non-food
numéraire good’s median unit value) in columns 5-8. Both budget shares and unit values are summarized
by per-capita total expenditures quartile. Mean budget shares and prices are weighted using survey weights.
The unit price for total food is also weighted by budget share. Food groups whose names have been
shortened are marked with †; the full food group names are listed here: 1. Rice 2. Maize 3. Wheat and other
cereals 4. Cassava 5. Roots, Tubers and, other starches 6. Sugar 7. Pulses 8. Nuts 9. Vegetables 10. Fruit 11.
Red meat 12. Poultry 13. Eggs 14. Dairy 15. Oils 16. Tea 17. Soft drink and juice 18. Other foods.
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Table D.2: Descriptive statistics (Niger)

Average Share in Total Expenditures Average Unit Value (XOF/kg)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Rice 0.043 0.067 0.091 0.078 0.495 0.497 0.499 0.502
Millet 0.315 0.251 0.157 0.071 0.191 0.202 0.216 0.228
Wheat† 0.091 0.101 0.093 0.069 0.310 0.321 0.327 0.334
Cassava 0.008 0.009 0.010 0.009 0.258 0.272 0.285 0.307
Roots† 0.002 0.004 0.008 0.013 0.364 0.353 0.374 0.402
Sugar 0.012 0.014 0.014 0.012 0.483 0.577 0.592 0.615
Pulses 0.020 0.019 0.019 0.012 0.311 0.323 0.343 0.366
Nuts† 0.005 0.006 0.006 0.004 0.427 0.476 0.469 0.445
Vegetables 0.026 0.025 0.029 0.032 0.311 0.338 0.361 0.374
Fruit 0.004 0.004 0.007 0.013 0.442 0.455 0.475 0.516
RedMeat 0.008 0.017 0.029 0.060 2.093 2.121 2.204 2.410
Poultry 0.005 0.012 0.020 0.024 0.961 0.890 0.977 1.137
Eggs 0.000 0.001 0.001 0.006 1.923 1.844 1.975 2.208
Fish† 0.001 0.002 0.003 0.007 0.737 0.856 1.176 1.845
Dairy 0.013 0.019 0.019 0.028 0.827 0.878 0.937 1.021
Oils† 0.029 0.031 0.032 0.026 0.877 0.902 0.914 0.894
Coffee† 0.005 0.004 0.005 0.005 1.390 1.672 1.642 1.413
SoftDrink† 0.000 0.001 0.002 0.008 1.006 1.106 1.115 1.095
OtherFood 0.046 0.032 0.026 0.019 0.227 0.255 0.275 0.284
Food (total) 0.633 0.619 0.572 0.497 0.210 0.260 0.308 0.427
Non-food 0.367 0.381 0.428 0.503
N (total) 3025 3869 3713 2549
N (rural) 2555 2745 1925 704
N (urban) 470 1124 1788 1845

Note: This table shows the mean value of each food group’s share in total expenditures (and the non-food
numéraire good’s share) in columns 1-4 and each food group’s mean unit value (and the non-food numéraire
good’s median unit value) in columns 5-8. Both budget shares and unit values are summarized by per-capita
total expenditures quartile. Mean budget shares and prices are weighted using survey weights. The unit
price for total food is also weighted by budget share. Food groups whose names have been shortened are
marked with †; the full food group names are listed here: 1. Rice 2. Millet 3. Wheat and other cereals 4.
Cassava 5. Roots, Tubers and, other starches 6. Sugar 7. Pulses 8. Nuts and seeds 9. Vegetables 10. Fruit 11.
Red meat 12. Poultry 13. Eggs 14. Fish and seafood 15. Dairy 16. Fats and oils 17. Coffee, tea, and cocoa 18.
Soft drink and juice 19. Other foods.
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Table D.3: Descriptive statistics (Ethiopia)

Average Share in Total Expenditures Average Unit Value (ETB/kg)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Teff 0.110 0.132 0.117 0.072 0.013 0.012 0.013 0.012
Maize 0.115 0.092 0.052 0.030 0.006 0.006 0.006 0.006
Wheat† 0.155 0.147 0.108 0.061 0.008 0.007 0.008 0.008
Roots† 0.023 0.017 0.020 0.026 0.009 0.008 0.009 0.008
Sugar 0.022 0.029 0.027 0.024 0.022 0.021 0.021 0.020
Pulses 0.074 0.063 0.061 0.060 0.017 0.015 0.016 0.016
Nuts† 0.001 0.002 0.001 0.001 0.023 0.017 0.018 0.017
Vegetables 0.029 0.027 0.023 0.019 0.011 0.011 0.011 0.011
Fruit 0.002 0.003 0.005 0.005 0.010 0.009 0.010 0.009
RedMeat 0.020 0.044 0.090 0.093 0.090 0.073 0.088 0.086
Eggs 0.001 0.003 0.006 0.012 0.038 0.032 0.035 0.035
Dairy 0.033 0.041 0.026 0.019 0.013 0.012 0.012 0.012
Coffee† 0.084 0.083 0.059 0.039 0.061 0.065 0.068 0.075
OtherFood 0.024 0.031 0.049 0.111 0.016 0.012 0.015 0.017
Food (total) 0.695 0.713 0.643 0.572 0.014 0.017 0.022 0.020
Non-food 0.305 0.287 0.357 0.428
N (total) 7136 1503 925 189
N (rural) 6587 1258 617 116
N (urban) 549 245 308 73

Note: This table shows the mean value of each food group’s share in total expenditures (and the non-food
numéraire good’s share) in columns 1-4 and each food group’s mean unit value (and the non-food numéraire
good’s median unit value) in columns 5-8. Both budget shares and unit values are summarized by per-capita
total expenditures quartile. Mean budget shares and prices are weighted using survey weights. The unit
price for total food is also weighted by budget share. Food groups whose names have been shortened are
marked with †; the full food group names are listed here: 1. Teff 2. Maize 3. Wheat and other cereals 4.Roots,
Tubers and, other starches 5. Sugar 6. Pulses 7. Nuts and seeds 8. Vegetables 9. Fruit 10. Red meat 11. Eggs
12. Dairy 13. Coffee, tea, and cocoa 14. Other foods.
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Table D.4: Descriptive statistics (Uganda)

Average Share in Total Expenditures Average Unit Value (UGX/kg)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Rice 0.008 0.014 0.015 0.014 2.413 2.606 2.620 2.639
Maize 0.077 0.058 0.039 0.019 1.451 1.623 1.738 1.890
Wheat† 0.040 0.023 0.016 0.009 1.726 1.945 2.086 2.326
Cassava 0.082 0.051 0.033 0.011 0.700 0.768 0.838 0.944
Roots† 0.118 0.116 0.100 0.062 0.380 0.434 0.486 0.618
Sugar 0.024 0.026 0.023 0.016 2.899 2.953 2.978 3.053
Pulses 0.086 0.065 0.043 0.020 2.066 2.311 2.319 2.433
Nuts† 0.030 0.028 0.024 0.016 2.583 3.032 3.222 3.285
Vegetables 0.056 0.036 0.028 0.017 1.367 1.612 1.885 2.284
Fruit 0.016 0.019 0.019 0.015 1.575 1.868 2.184 2.729
RedMeat 0.029 0.044 0.049 0.035 5.253 5.929 6.373 6.866
Poultry 0.007 0.011 0.012 0.012 3.959 4.802 5.458 6.181
Eggs 0.002 0.003 0.003 0.003 6.036 6.773 7.363 9.553
Fish† 0.024 0.025 0.023 0.016 2.442 2.687 2.715 3.210
Dairy 0.016 0.019 0.020 0.017 1.008 1.160 1.157 1.269
Fats† 0.015 0.014 0.012 0.009 4.257 5.541 6.290 8.105
Coffee† 0.003 0.002 0.002 0.001 2.505 3.436 4.168 4.738
SoftDrink† 0.001 0.003 0.004 0.006 2.540 2.720 2.821 2.853
OtherFood 0.009 0.005 0.003 0.001 0.982 1.013 1.037 1.032
Food (total) 0.643 0.563 0.468 0.300 1.030 1.178 1.146 0.906
Non-food 0.357 0.437 0.532 0.700
N (total) 5327 3927 3088 2074
N (rural) 4752 3170 2238 927
N (urban) 575 757 850 1147

Note: This table shows the mean value of each food group’s share in total expenditures (and the non-food
numéraire good’s share) in columns 1-4 and each food group’s mean unit value (and the non-food numéraire
good’s median unit value) in columns 5-8. Both budget shares and unit values are summarized by per-capita
total expenditures quartile. Mean budget shares and prices are weighted using survey weights. The unit
price for total food is also weighted by budget share. Food groups whose names have been shortened are
marked with †; the full food group names are listed here: 1. Rice 2. Maize 3. Wheat and other cereals 4.
Cassava 5. Roots, Tubers and, other starches 6. Sugar 7. Pulses 8. Nuts and seeds 9. Vegetables 10. Fruit 11.
Red meat 12. Poultry 13. Eggs 14. Fish and seafood 15. Dairy 16. Fats and oils 17. Coffee, tea, and cocoa 18.
Soft drink and juice 19. Other foods.
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Table D.5: Descriptive statistics (Tanzania)

Average Share in Total Expenditures Average Unit Value (TSH/kg)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Rice 0.031 0.057 0.071 0.061 1.240 1.280 1.322 1.368
Maize 0.210 0.179 0.129 0.058 0.609 0.701 0.778 0.875
Wheat† 0.035 0.031 0.031 0.033 1.500 1.560 1.619 1.625
Cassava 0.066 0.040 0.023 0.009 0.407 0.466 0.527 0.611
Roots† 0.048 0.052 0.051 0.036 0.556 0.604 0.667 0.779
Sugar 0.020 0.030 0.032 0.024 1.723 1.818 1.819 1.768
Pulses 0.065 0.054 0.041 0.023 1.252 1.295 1.352 1.463
Nuts† 0.022 0.017 0.011 0.008 1.588 1.737 1.875 2.027
Vegetables 0.103 0.074 0.059 0.042 0.938 0.959 1.018 1.090
Fruit 0.020 0.028 0.031 0.029 0.748 0.775 0.834 0.941
RedMeat 0.020 0.040 0.054 0.061 3.703 3.935 4.200 4.668
Poultry 0.009 0.019 0.023 0.024 3.889 4.326 4.646 5.035
Eggs 0.001 0.003 0.004 0.006 2.558 2.756 2.704 2.728
Fish† 0.035 0.035 0.034 0.028 2.729 2.849 3.013 3.549
Dairy 0.016 0.019 0.022 0.021 0.860 0.987 1.152 1.522
Fats† 0.024 0.027 0.026 0.020 2.592 2.773 2.855 2.873
Coffee† 0.003 0.005 0.006 0.004 8.934 9.576 9.667 9.645
SoftDrink† 0.003 0.004 0.003 0.002 0.445 0.498 0.552 0.614
OtherFood 0.011 0.007 0.005 0.003 0.886 0.858 0.855 0.885
Food (total) 0.742 0.722 0.654 0.493 0.849 1.048 1.142 1.089
Non-food 0.258 0.278 0.346 0.507
N (total) 1731 2619 2552 2294
N (rural) 1559 2125 1644 807
N (urban) 172 494 908 1487

Note: This table shows the mean value of each food group’s share in total expenditures (and the non-food
numéraire good’s share) in columns 1-4 and each food group’s mean unit value (and the non-food numéraire
good’s median unit value) in columns 5-8. Both budget shares and unit values are summarized by per-capita
total expenditures quartile. Mean budget shares and prices are weighted using survey weights. The unit
price for total food is also weighted by budget share. Food groups whose names have been shortened are
marked with †; the full food group names are listed here: 1. Rice 2. Maize 3. Wheat and other cereals 4.
Cassava 5. Roots, Tubers and, other starches 6. Sugar 7. Pulses 8. Nuts and seeds 9. Vegetables 10. Fruit 11.
Red meat 12. Poultry 13. Eggs 14. Fish and seafood 15. Dairy 16. Fats and oils 17. Coffee, tea, and cocoa 18.
Soft drink and juice 19. Other foods.

85



Table D.6: Descriptive statistics (Nigeria)

Average Share in Total Expenditures Average Unit Value (NGN/kg)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Rice 0.099 0.096 0.081 0.060 0.215 0.219 0.223 0.229
Maize 0.043 0.029 0.018 0.009 0.107 0.109 0.112 0.113
Wheat† 0.133 0.091 0.066 0.050 0.186 0.195 0.200 0.210
Cassava 0.021 0.021 0.016 0.008 0.104 0.110 0.114 0.116
Roots† 0.089 0.101 0.101 0.087 0.105 0.105 0.108 0.114
Sugar 0.014 0.012 0.010 0.010 0.332 0.364 0.393 0.417
Pulses 0.051 0.047 0.038 0.029 0.221 0.232 0.239 0.251
Nuts† 0.008 0.007 0.006 0.005 0.441 0.448 0.449 0.463
Vegetables 0.077 0.066 0.057 0.047 0.168 0.166 0.171 0.186
Fruit 0.008 0.011 0.014 0.017 0.117 0.113 0.113 0.118
RedMeat 0.044 0.061 0.070 0.065 0.757 0.777 0.788 0.807
Poultry 0.004 0.007 0.013 0.021 0.810 0.811 0.810 0.806
Eggs 0.001 0.003 0.005 0.007 0.457 0.464 0.476 0.498
Fish† 0.064 0.070 0.072 0.073 0.578 0.633 0.678 0.730
Dairy 0.011 0.012 0.015 0.021 1.087 1.054 1.019 1.044
Oils† 0.075 0.059 0.046 0.035 0.286 0.289 0.294 0.293
Coffee† 0.003 0.006 0.010 0.013 1.891 1.788 1.731 1.799
SoftDrink† 0.006 0.009 0.014 0.017 0.094 0.093 0.092 0.095
OtherFood 0.012 0.010 0.008 0.005 0.314 0.343 0.362 0.357
Food (total) 0.763 0.718 0.658 0.579 0.219 0.239 0.254 0.275
Non-food 0.237 0.282 0.342 0.421
N (total) 7082 8301 7067 3498
N (rural) 6012 6063 4260 1676
N (urban) 1070 2238 2807 1822

Note: This table shows the mean value of each food group’s share in total expenditures (and the non-food
numéraire good’s share) in columns 1-4 and each food group’s mean unit value (and the non-food numéraire
good’s median unit value) in columns 5-8. Both budget shares and unit values are summarized by per-capita
total expenditures quartile. Mean budget shares and prices are weighted using survey weights. The unit
price for total food is also weighted by budget share. Food groups whose names have been shortened are
marked with †; the full food group names are listed here: 1. Rice 2. Maize 3. Wheat and other cereals 4.
Cassava 5. Roots, Tubers and, other starches 6. Sugar 7. Pulses 8. Nuts and seeds 9. Vegetables 10. Fruit 11.
Red meat 12. Poultry 13. Eggs 14. Fish and seafood 15. Dairy 16. Fats and oils 17. Coffee, tea, and cocoa 18.
Soft drink and juice 19. Other foods.
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Table
D

.10:N
utrientintake

elasticitiesw
ith

respectto
food

pricesand
total

household
expendituresforconsum

ersabove$5.5povertylinein
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in
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-0.05
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(0.06)
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(0.03)

(0.09)
(0.08)
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TotalFolate
0.00

-0.03
-0.08

-0.03
-0.03

-0.06**
-0.28**

0.02
-0.14**

-0.05*
0.03

0.14
-0.01

0.00
0.02

-0.00
-0.03

-0.01
0.88**

(0.08)
(0.09)

(0.07)
(0.08)

(0.07)
(0.02)

(0.10)
(0.04)

(0.04)
(0.02)

(0.10)
(0.12)

(0.02)
(0.04)

(0.03)
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(0.14)
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elasticityofm
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icro-nutrientintake(quantitydem
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ith
respectto

food
prices(colum

ns1thru
18)and

totalhousehold
expenditures(thelast

colum
n).

90



Ta
bl

e
D

.11
:

N
ut

rie
nt

in
ta

ke
ela

sti
ci

tie
sw

ith
re

sp
ec

tt
o

fo
od

pr
ice

sa
nd

to
ta

l
ho

us
eh

ol
d

ex
pe

nd
itu

re
sf

or
co

ns
um

er
su

nd
er

$1
.9

po
ve

rty
lin

ei
n

N
ig

er

Fo
od

G
ro

up
Ex

p.

R
ice

M
ill

et
W

he
at

C
as

sa
va

R
oo

ts
Su

ga
r

Pu
lse

s
N

ut
s

Ve
ge

ta
bl

es
Fr

ui
t

R
ed

M
ea

t
Po

ul
try

Eg
gs

Fi
sh

D
air

y
O

ils
C

off
ee

So
ftD

rin
k

O
th

er
Fo

od

K
ca

l
-0

.2
4

-0
.7

1*
0.

11
0.

04
0.

03
-0

.0
3

-0
.0

6
-0

.0
9

-0
.0

1
-0

.0
1

-0
.18

0.
05

0.
05

0.
00

-0
.0

0
-0

.0
4

0.
04

-0
.0

1
-0

.0
5

1.1
6*

*
(0

.2
5)

(0
.34

)
(0

.33
)

(0
.0

6)
(0

.0
8)

(0
.0

5)
(0

.0
8)

(0
.0

5)
(0

.0
3)

(0
.0

3)
(0

.2
0)

(0
.19

)
(0

.0
6)

(0
.0

4)
(0

.12
)

(0
.0

3)
(0

.0
8)

(0
.18

)
(0

.0
4)

(0
.31

)

Pr
ot

ein
-0

.2
2

-0
.6

4
0.

01
0.

10
-0

.0
1

-0
.0

5
-0

.13
-0

.13
*

0.
02

0.
01

-0
.35

0.
11

0.
07

0.
01

0.
04

0.
00

0.
06

0.
05

-0
.11

**
1.2

9*
*

(0
.2

6)
(0

.33
)

(0
.33

)
(0

.0
7)

(0
.0

8)
(0

.0
5)

(0
.0

8)
(0

.0
6)

(0
.0

3)
(0

.0
3)

(0
.2

3)
(0

.2
0)

(0
.0

7)
(0

.0
4)

(0
.12

)
(0

.0
4)

(0
.0

8)
(0

.19
)

(0
.0

4)
(0

.33
)

Fa
t

-0
.19

-0
.6

7*
*

0.
17

0.
03

0.
05

-0
.0

0
-0

.11
-0

.0
9*

-0
.0

4
-0

.0
8*

-0
.2

2
-0

.0
6

0.
01

0.
04

-0
.0

6
-0

.16
**

0.
02

0.
05

-0
.0

2
1.0

8*
*

(0
.17

)
(0

.2
4)

(0
.2

7)
(0

.0
6)

(0
.0

7)
(0

.0
5)

(0
.0

6)
(0

.0
4)

(0
.0

4)
(0

.0
4)

(0
.17

)
(0

.16
)

(0
.0

6)
(0

.0
4)

(0
.10

)
(0

.0
4)

(0
.0

7)
(0

.13
)

(0
.0

3)
(0

.2
4)

C
ar

bo
hy

dr
at

es
-0

.2
5

-0
.7

5*
0.

12
0.

03
0.

03
-0

.0
3

-0
.0

4
-0

.0
9

-0
.0

1
0.

01
-0

.15
0.

06
0.

05
-0

.0
1

0.
00

-0
.0

2
0.

03
-0

.0
4

-0
.0

5
1.1

5*
*

(0
.2

6)
(0

.36
)

(0
.35

)
(0

.0
7)

(0
.0

8)
(0

.0
5)

(0
.0

8)
(0

.0
6)

(0
.0

4)
(0

.0
3)

(0
.2

1)
(0

.2
0)

(0
.0

6)
(0

.0
4)

(0
.12

)
(0

.0
3)

(0
.0

8)
(0

.19
)

(0
.0

5)
(0

.32
)

Ir
on

-0
.0

2
-0

.9
4*

*
0.

34
0.

10
0.

07
-0

.0
7

0.
01

-0
.0

8
0.

03
-0

.0
3

-0
.10

0.
01

0.
03

-0
.0

0
0.

06
0.

06
0.

01
-0

.11
-0

.2
4*

*
0.

96
**

(0
.2

0)
(0

.31
)

(0
.32

)
(0

.0
7)

(0
.0

7)
(0

.0
5)

(0
.0

7)
(0

.0
5)

(0
.0

4)
(0

.0
3)

(0
.15

)
(0

.13
)

(0
.0

6)
(0

.0
4)

(0
.0

9)
(0

.0
4)

(0
.0

7)
(0

.15
)

(0
.0

4)
(0

.2
4)

Zi
nc

-0
.15

-0
.8

8*
*

0.
18

0.
07

0.
03

-0
.0

2
-0

.0
6

-0
.0

9
-0

.0
0

0.
00

-0
.2

2
0.

04
0.

05
0.

00
0.

01
-0

.0
1

0.
04

-0
.0

5
-0

.0
8

1.1
6*

*
(0

.2
3)

(0
.32

)
(0

.33
)

(0
.0

6)
(0

.0
7)

(0
.0

5)
(0

.0
7)

(0
.0

5)
(0

.0
3)

(0
.0

3)
(0

.2
0)

(0
.18

)
(0

.0
6)

(0
.0

4)
(0

.11
)

(0
.0

3)
(0

.0
7)

(0
.18

)
(0

.0
4)

(0
.2

9)

Vi
ta

m
in

A
-0

.11
-0

.18
0.

19
-0

.0
1

0.
13

-0
.17

*
0.

12
-0

.0
5

-0
.15

**
-0

.11
*

0.
04

-0
.0

8
0.

05
0.

08
0.

06
-0

.0
9

0.
01

-0
.0

3
-0

.32
**

0.
77

**
(0

.16
)

(0
.2

0)
(0

.19
)

(0
.0

7)
(0

.0
7)

(0
.0

8)
(0

.0
8)

(0
.0

4)
(0

.0
5)

(0
.0

5)
(0

.14
)

(0
.10

)
(0

.0
7)

(0
.0

5)
(0

.10
)

(0
.0

8)
(0

.0
6)

(0
.11

)
(0

.0
5)

(0
.18

)

To
ta

lF
ol

at
e

-0
.0

7
-0

.8
5*

*
0.

22
0.

05
0.

02
-0

.0
2

-0
.0

8
-0

.10
*

-0
.0

2
0.

01
-0

.12
-0

.0
0

0.
03

0.
00

-0
.0

6
-0

.0
2

0.
03

-0
.0

9
-0

.0
7

1.0
9*

*
(0

.2
0)

(0
.30

)
(0

.32
)

(0
.0

6)
(0

.0
7)

(0
.0

4)
(0

.0
8)

(0
.0

5)
(0

.0
3)

(0
.0

3)
(0

.18
)

(0
.16

)
(0

.0
6)

(0
.0

4)
(0

.10
)

(0
.0

3)
(0

.0
7)

(0
.16

)
(0

.0
4)

(0
.2

7)

N
ot

e:
T

hi
st

ab
le

sh
ow

st
he

sa
m

pl
e-

w
id

em
ed

ian
ela

sti
cit

yo
fm

ac
ro

-a
nd

m
icr

o-
nu

tri
en

ti
nt

ak
e(

qu
an

tit
yd

em
an

de
d)

w
ith

re
sp

ec
tt

o
fo

od
pr

ice
s(

co
lu

m
ns

1t
hr

u
19

)a
nd

to
ta

lh
ou

se
ho

ld
ex

pe
nd

itu
re

s(
th

el
as

tc
ol

um
n)

.

91



Table
D

.12:N
utrientintake

elasticitiesw
ith

respectto
food

pricesand
total

household
expendituresforconsum

ersabove$1.9
povertylineand

under$3.2
povertylinein
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G

roup
Exp.

R
ice

M
illet

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

K
cal

-0.35
-0.42*

0.06
0.01

-0.00
-0.02

-0.06
-0.07

-0.02
-0.02

-0.13
0.01

0.05
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(0.03)
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(0.05)
(0.04)
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(0.29)
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(0.07)
(0.05)

(0.04)
(0.08)
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(0.05)
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(0.28)
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0.14
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-0.17**
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0.94**
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(0.16)
(0.20)

(0.05)
(0.04)

(0.04)
(0.05)

(0.03)
(0.03)

(0.03)
(0.11)

(0.10)
(0.04)

(0.03)
(0.08)

(0.04)
(0.06)

(0.10)
(0.02)

(0.22)

C
arbohydrates

-0.40*
-0.43

0.05
0.01

0.01
-0.03

-0.03
-0.06

-0.03
-0.02

-0.13
0.03
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0.85**
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(0.29)
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(0.13)

(0.05)
(0.04)

(0.09)
(0.03)

(0.08)
(0.14)

(0.04)
(0.32)
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-0.10

-0.63**
0.27
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0.02

-0.09
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-0.02
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0.02
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0.14

0.02
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-0.06
-0.22**

0.69**
(0.16)

(0.21)
(0.27)

(0.07)
(0.05)

(0.06)
(0.08)

(0.04)
(0.03)

(0.03)
(0.11)

(0.09)
(0.05)

(0.04)
(0.09)

(0.03)
(0.07)

(0.12)
(0.04)

(0.27)
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-0.27

-0.52**
0.12

0.03
-0.02

-0.02
-0.06

-0.08*
-0.04

0.01
-0.14

-0.01
0.04

0.02
0.06

-0.02
0.04

-0.02
-0.03

0.85**
(0.16)

(0.20)
(0.27)

(0.07)
(0.05)

(0.04)
(0.08)

(0.04)
(0.03)

(0.03)
(0.12)

(0.12)
(0.05)

(0.04)
(0.08)

(0.03)
(0.07)

(0.13)
(0.04)

(0.29)

Vitam
in

A
-0.12

-0.33*
0.21

0.01
0.03

-0.21**
0.08

-0.07*
-0.15**

-0.02
0.02

-0.04
0.08

0.07
0.14

-0.09*
0.04

0.00
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1.03**
(0.11)
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(0.15)

(0.05)
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(0.07)
(0.06)

(0.03)
(0.06)

(0.04)
(0.08)

(0.07)
(0.05)

(0.04)
(0.09)

(0.04)
(0.05)

(0.08)
(0.04)

(0.14)

TotalFolate
-0.18

-0.52**
0.15
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-0.02

-0.03
-0.09

-0.11**
-0.10**

0.04
-0.11

-0.03
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0.04
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-0.02
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(0.12)
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(0.03)
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(0.09)
(0.05)
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(0.08)

(0.03)
(0.06)

(0.12)
(0.03)

(0.24)
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Table
D

.14:N
utrientintake

elasticitiesw
ith

respectto
food

pricesand
total

household
expendituresforconsum

ersabove$5.5povertylinein
N

iger

Food
G

roup
Exp.

R
ice

M
illet

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

K
cal

-0.69*
-0.04

0.05
-0.04

-0.06
-0.01

-0.04
-0.01

-0.05
-0.07

-0.09
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(0.08)
(0.09)
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(0.90)
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-0.54*

0.01
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-0.05

0.05
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-0.06

-0.02
-0.07
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-0.06

0.04
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-0.05
-0.03

-0.04
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(0.26)

(0.42)
(0.63)
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(0.16)
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(0.07)
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(0.08)

(0.07)
(0.26)
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(0.12)
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C
arbohydrates
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-0.01
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-0.08
-0.07
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0.05
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(0.54)
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(0.16)
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(0.08)

(0.10)
(0.12)

(0.43)
(0.19)
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(0.09)
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(0.11)
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(0.26)

(0.08)
(1.01)
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-0.37
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-0.00
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Vitam
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-0.27*

-0.31*
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0.29
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(0.16)
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total

household
expendituresforconsum
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pricesand
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D
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C
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rink
O

therFood

K
cal
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-0.04
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-0.24**
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(0.02)

(0.00)
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-0.02

0.01
0.02

-0.01
0.01

-0.24**
-0.01

-0.03**
-0.00

0.00
-0.00

1.05**
(0.04)

(0.08)
(0.03)

(0.08)
(0.08)

(0.02)
(0.05)

(0.04)
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(0.10)
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(0.03)
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(0.01)

(0.14)

C
arbohydrates

0.01
-0.12

-0.05
-0.16*

-0.27**
-0.07**

-0.13**
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-0.01
0.01

-0.03
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TableD
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respectto
food

pricesand
total

household
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TableD
.24:N

utrientintakeelasticitiesw
ith

respectto
food

pricesand
total

household
expendituresforconsum

ersabove$1.9
povertylineand

under$3.2
povertylinein

Tanzania

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

Fats
C

offee
SoftD

rink
O

therFood

K
cal

-0.08
-0.28**

-0.04
-0.11**

-0.15**
-0.02

-0.07*
-0.09**

-0.08**
0.01

0.01
-0.03

-0.00
-0.01

-0.01
-0.02*

0.02**
-0.00

0.00
0.96**

(0.05)
(0.04)

(0.03)
(0.03)

(0.03)
(0.02)

(0.03)
(0.02)

(0.02)
(0.02)

(0.05)
(0.03)

(0.01)
(0.03)

(0.03)
(0.01)

(0.01)
(0.02)

(0.01)
(0.06)

Protein
-0.03

-0.26**
-0.04

-0.05
-0.17**

0.01
-0.14**

-0.07*
-0.05

-0.03
-0.08

-0.03
-0.02

-0.12*
-0.04

-0.02
0.03**

-0.00
-0.01

1.09**
(0.07)

(0.06)
(0.04)

(0.04)
(0.03)

(0.02)
(0.04)

(0.03)
(0.03)

(0.03)
(0.06)

(0.04)
(0.02)

(0.05)
(0.03)

(0.02)
(0.01)

(0.02)
(0.01)

(0.08)

Fat
0.10

-0.33**
0.06

-0.03
-0.01

-0.01
-0.18**

-0.10*
-0.16**

0.01
-0.01

-0.00
-0.05*

-0.01
-0.05

-0.12**
0.03*

-0.03
0.05*

1.28**
(0.07)

(0.05)
(0.04)

(0.05)
(0.04)

(0.03)
(0.05)

(0.04)
(0.04)

(0.03)
(0.06)

(0.05)
(0.02)

(0.04)
(0.04)

(0.04)
(0.01)

(0.02)
(0.02)

(0.09)

C
arbohydrates

-0.12*
-0.28**

-0.06
-0.13**

-0.18**
-0.02

-0.04
-0.10**

-0.07**
0.02

0.02
-0.04

0.01
0.02

-0.00
-0.00

0.02*
0.00

-0.00
0.86**

(0.06)
(0.04)

(0.03)
(0.04)

(0.03)
(0.02)

(0.04)
(0.03)

(0.02)
(0.03)

(0.06)
(0.04)

(0.02)
(0.04)

(0.03)
(0.01)

(0.01)
(0.02)

(0.01)
(0.07)

Iron
0.04

-0.35**
-0.02

-0.07
-0.19**

0.02
-0.14**

-0.11**
-0.09**

0.02
-0.06

-0.06
-0.00

0.06
0.01

-0.02
0.03**

-0.00
-0.01

0.86**
(0.06)

(0.04)
(0.04)

(0.03)
(0.03)

(0.02)
(0.04)

(0.03)
(0.03)

(0.03)
(0.06)

(0.03)
(0.01)

(0.04)
(0.03)

(0.01)
(0.01)

(0.02)
(0.01)

(0.06)

Zinc
-0.02

-0.33**
-0.04

-0.06*
-0.17**

0.01
-0.10**

-0.08**
-0.07**

0.01
-0.08

-0.05
-0.02

-0.00
-0.02

-0.01
0.03**

-0.00
-0.01

1.01**
(0.06)

(0.04)
(0.03)

(0.03)
(0.03)

(0.02)
(0.03)

(0.02)
(0.02)

(0.02)
(0.05)

(0.03)
(0.01)

(0.03)
(0.02)

(0.01)
(0.01)

(0.02)
(0.01)

(0.06)

Vitam
in

A
-0.06

-0.14**
0.13*

0.01
-0.05

-0.06
-0.34**

-0.05
-0.32**

-0.04
0.25**

-0.03
-0.01

0.07
-0.01

-0.25**
0.02

0.00
0.08*

1.04**
(0.07)

(0.04)
(0.06)

(0.04)
(0.04)

(0.04)
(0.07)

(0.03)
(0.06)

(0.04)
(0.07)

(0.04)
(0.02)

(0.05)
(0.03)

(0.08)
(0.02)

(0.02)
(0.03)

(0.08)

TotalFolate
0.09

-0.26**
0.01

-0.04
-0.28**

0.02
-0.30**

-0.09*
-0.18**

-0.06
-0.01

0.00
0.01

0.03
0.01

-0.07*
0.03*

-0.02
-0.02

0.97**
(0.09)

(0.05)
(0.06)

(0.05)
(0.06)

(0.05)
(0.09)

(0.04)
(0.05)

(0.04)
(0.08)

(0.04)
(0.02)

(0.06)
(0.04)

(0.03)
(0.02)

(0.03)
(0.01)

(0.09)

N
ote:T

histableshow
sthesam

ple-w
idem

edian
elasticityofm

acro-and
m

icro-nutrientintake(quantitydem
anded)w

ith
respectto

food
prices(colum

ns1thru
19)and

totalhousehold
expenditures(thelastcolum

n).
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TableD
.26:N

utrientintakeelasticitiesw
ith

respectto
food

pricesand
total

household
expendituresforconsum

ersabove$5.5povertylinein
Tanzania

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

Fats
C

offee
SoftD

rink
O

therFood

K
cal

-0.11
-0.09*

-0.04
-0.14**

-0.07
-0.05

-0.02
0.02

-0.10**
-0.06

0.05
-0.07

-0.03
-0.04

-0.08**
0.00

0.02
0.03

0.01
0.82**

(0.07)
(0.04)

(0.05)
(0.05)

(0.04)
(0.03)
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(0.03)
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(0.05)

(0.03)
(0.05)
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(0.01)
(0.07)

Protein
-0.10
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-0.04
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-0.05
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0.02
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-0.02

-0.10*
-0.17
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-0.08

-0.01
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0.01
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(0.05)
(0.05)
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(0.11)
(0.06)

(0.10)
(0.05)
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(0.02)

(0.04)
(0.02)

(0.14)
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-0.10
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0.17*
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-0.03
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-0.29**
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-0.03
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(0.04)
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C
arbohydrates
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-0.07
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(0.09)
(0.05)

(0.02)
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(0.03)
(0.02)

(0.01)
(0.03)

(0.01)
(0.06)

Iron
-0.04

-0.16**
-0.03

-0.09
-0.07

-0.03
0.08

-0.03
-0.07

-0.08*
-0.01

-0.07
-0.04

0.03
-0.10**

-0.00
0.03

0.04
-0.01

0.74**
(0.08)

(0.06)
(0.06)

(0.07)
(0.05)

(0.05)
(0.10)

(0.04)
(0.04)

(0.04)
(0.12)

(0.06)
(0.03)

(0.07)
(0.04)

(0.03)
(0.02)

(0.03)
(0.02)

(0.08)

Zinc
-0.06

-0.09*
-0.07

-0.07
-0.06

-0.03
-0.00

0.06
-0.05

-0.10*
-0.15

-0.09
-0.08

0.03
-0.08*

0.01
0.03

0.02
0.02

0.82**
(0.08)

(0.04)
(0.05)

(0.08)
(0.05)

(0.04)
(0.07)

(0.04)
(0.04)

(0.04)
(0.12)

(0.09)
(0.04)

(0.08)
(0.04)

(0.02)
(0.01)

(0.03)
(0.01)

(0.11)

Vitam
in

A
-0.21

0.16*
0.19

-0.00
-0.04

-0.04
-0.35*

-0.01
-0.38**

0.15*
0.47**

-0.06
-0.11**

-0.07
0.02

-0.18
0.07

-0.02
0.03

0.73**
(0.13)

(0.07)
(0.11)

(0.09)
(0.07)

(0.09)
(0.16)

(0.05)
(0.10)

(0.07)
(0.14)

(0.08)
(0.04)

(0.09)
(0.05)

(0.15)
(0.04)

(0.04)
(0.05)

(0.13)

TotalFolate
-0.10

-0.09
-0.09

0.05
-0.07

0.01
0.22

-0.02
-0.09

-0.08
-0.17

0.05
-0.06

-0.01
-0.09

-0.09
0.07

-0.02
0.00

0.73**
(0.13)

(0.07)
(0.10)

(0.11)
(0.09)

(0.09)
(0.23)

(0.06)
(0.07)

(0.07)
(0.19)

(0.10)
(0.05)

(0.11)
(0.06)

(0.05)
(0.03)

(0.04)
(0.03)

(0.16)

N
ote:T

histableshow
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icro-nutrientintake(quantitydem
anded)w
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respectto

food
prices(colum

ns1thru
19)and

totalhousehold
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TableD
.28:N

utrientintakeelasticitiesw
ith

respectto
food

pricesand
total

household
expendituresforconsum

ersabove$1.9
povertylinebutunder$3.2

povertylinein
N

igeria

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

K
cal

-0.18**
-0.05**

-0.12**
-0.10**

-0.11**
-0.03**

-0.11**
0.03**

-0.07**
0.01

0.01
0.01

0.04**
-0.06**

-0.01
-0.12**

0.01
0.01

-0.02**
1.11**

(0.02)
(0.01)

(0.02)
(0.01)

(0.02)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.00)
(0.03)

Protein
-0.16**

-0.06**
-0.16**

-0.04**
-0.05**

-0.05**
-0.13**

0.01
-0.05**

0.01
-0.02

-0.01
0.04**

-0.12**
-0.03**

-0.04**
0.01

0.01
-0.02**

1.14**
(0.02)

(0.01)
(0.02)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.02)
(0.01)

(0.01)
(0.01)

(0.00)
(0.01)

(0.01)
(0.00)

(0.03)

Fat
-0.05**

0.01
-0.03*

-0.03**
-0.03

0.01
-0.12**

-0.00
-0.09**

-0.02*
-0.02

-0.04**
0.03**

-0.06**
0.01

-0.44**
-0.01*

-0.03**
-0.00

0.97**
(0.02)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.01)

(0.02)
(0.01)

(0.01)
(0.00)

(0.03)

C
arbohydrates

-0.22**
-0.07**

-0.14**
-0.13**

-0.15**
-0.04**

-0.10**
0.04**

-0.06**
0.02*

0.03
0.03

0.04**
-0.05**

-0.02
-0.03**

0.02*
0.02**

-0.02**
1.16**

(0.02)
(0.02)

(0.02)
(0.01)

(0.02)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.02)
(0.02)

(0.01)
(0.02)

(0.01)
(0.00)

(0.01)
(0.01)

(0.00)
(0.04)

Iron
-0.13**

-0.07**
-0.18**

-0.07**
-0.08**

-0.04**
-0.09**

0.01
-0.09**

0.02*
0.01

0.02
0.03**

-0.07**
-0.02

-0.03**
0.01

0.01*
-0.04**

1.10**
(0.02)

(0.02)
(0.02)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.02)

(0.02)
(0.01)

(0.02)
(0.01)

(0.01)
(0.01)

(0.01)
(0.00)

(0.04)

Zinc
-0.18**

-0.07**
-0.14**

-0.08**
-0.10**

-0.04**
-0.12**

0.02*
-0.06**

0.01
-0.01

0.01
0.04**

-0.08**
-0.01

-0.05**
0.02**

0.01*
-0.01**

1.19**
(0.02)

(0.02)
(0.02)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.02)
(0.01)

(0.01)
(0.01)

(0.00)
(0.01)

(0.01)
(0.00)

(0.03)

Vitam
in

A
-0.05*

0.03*
0.03

-0.03**
-0.03

0.02*
-0.14**

0.02**
-0.14**

-0.04**
0.03

-0.04*
0.03*

-0.05**
0.04*

-0.62**
-0.02*

-0.04**
0.01

0.84**
(0.02)

(0.01)
(0.02)

(0.01)
(0.02)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.02)

(0.02)
(0.01)

(0.02)
(0.01)

(0.03)
(0.01)

(0.01)
(0.00)

(0.04)

TotalFolate
-0.17**

-0.06**
-0.15**

-0.05**
-0.09**

-0.06**
-0.16**

0.01
-0.09**

-0.01
-0.00

0.00
0.05**

-0.05**
0.01

-0.07**
0.02*

0.02**
-0.01**

1.11**
(0.02)

(0.01)
(0.02)

(0.01)
(0.02)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.02)

(0.02)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.00)

(0.03)

N
ote:T

histableshow
sthesam

ple-w
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elasticityofm

acro-and
m

icro-nutrientintake(quantitydem
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TableD
.30:N

utrientintakeelasticitiesw
ith

respectto
food

pricesand
total

household
expendituresforconsum

ersabove$5.5povertylinein
N

igeria

Food
G

roup
Exp.

R
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aize
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R
oots
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N
uts

Vegetables
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R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

K
cal

-0.14**
-0.04**

-0.03
-0.05**

-0.19**
0.00

-0.11**
0.01

-0.05**
-0.02**

-0.06**
-0.01

0.01
-0.07**

-0.01
-0.14**

0.01
-0.01

0.00
0.88**

(0.02)
(0.01)

(0.02)
(0.01)

(0.02)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.01)
(0.03)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.01)

(0.00)
(0.04)

Protein
-0.21**

-0.01
-0.05*

-0.03**
-0.13**

-0.01
-0.09**

-0.01
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(0.02)
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(0.01)
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(0.01)

(0.01)
(0.01)

(0.01)
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(0.05)

Fat
0.03

-0.02
-0.00
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-0.06**

0.02
-0.17**

0.03**
-0.12**

-0.02
-0.07**
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-0.10**
-0.05**

-0.50**
-0.01

0.00
0.05**
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(0.03)

(0.02)
(0.03)

(0.01)
(0.02)

(0.01)
(0.02)

(0.01)
(0.02)

(0.01)
(0.03)

(0.04)
(0.02)

(0.02)
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(0.03)
(0.01)
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(0.06)

C
arbohydrates

-0.19**
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-0.08**
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-0.05*

0.01
-0.00

0.02
-0.02

-0.02**
0.86**

(0.03)
(0.02)

(0.02)
(0.02)

(0.02)
(0.01)

(0.01)
(0.01)

(0.01)
(0.01)

(0.02)
(0.03)

(0.01)
(0.02)

(0.01)
(0.01)

(0.01)
(0.01)

(0.00)
(0.05)

Iron
-0.16**

-0.01
-0.03

-0.07**
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Vitam
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TotalFolate
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TableD
.32:Fooddem

andelasticitiesw
ith

respecttofoodpricesandtotalhouse-
hold

expendituresforconsum
ersabove$1.9povertylineand

under$3.2poverty
linein

M
alaw

i

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
D

airy
O

ils
Tea

SoftD
rink

O
therFood

1.R
ice

-1.17**
-0.72**

-0.21
-0.35

0.14
-0.03

-0.01
0.10

0.17
-0.23*

0.46
0.06

0.02
-0.00

0.14
-0.02

0.10
-0.04

2.69**
(0.35)

(0.27)
(0.19)

(0.23)
(0.18)

(0.10)
(0.26)

(0.11)
(0.13)

(0.10)
(0.29)

(0.28)
(0.09)

(0.19)
(0.14)

(0.05)
(0.16)

(0.04)
(0.48)

2.M
aize

-0.04
-0.24**

0.05
0.05

-0.03
-0.01

0.01
0.02

0.00
0.02

0.01
0.03

-0.02
-0.05*

0.04**
0.02**

0.04
-0.01*

0.22*
(0.03)

(0.05)
(0.03)

(0.04)
(0.02)

(0.01)
(0.04)

(0.01)
(0.02)

(0.01)
(0.04)

(0.05)
(0.01)

(0.02)
(0.01)

(0.01)
(0.02)

(0.01)
(0.09)

3.W
heat

-0.19
-0.02

-0.83**
-0.01

0.16
0.17*

-0.13
0.00

-0.22
0.26**

-0.22
0.25

-0.06
0.36**

-0.06
-0.00

0.34*
0.02

1.71**
(0.17)

(0.21)
(0.23)

(0.18)
(0.16)

(0.07)
(0.18)

(0.08)
(0.11)

(0.09)
(0.24)

(0.43)
(0.07)

(0.13)
(0.10)

(0.04)
(0.14)

(0.03)
(0.49)

4.C
assava

-0.32
-0.38

-0.04
-0.85*

-0.54**
-0.26**

-0.42
-0.19

0.01
-0.06

-0.42
-0.19

-0.13
0.14

-0.14
-0.06

-0.09
0.01

3.12**
(0.24)

(0.33)
(0.19)

(0.40)
(0.21)

(0.09)
(0.30)

(0.13)
(0.13)

(0.10)
(0.34)

(0.43)
(0.09)

(0.17)
(0.13)

(0.05)
(0.18)

(0.04)
(0.74)

5.R
oots

0.17
-0.64*

0.15
-0.53*

-1.37**
-0.17*

-0.16
-0.14

-0.10
0.25**

-0.82*
-0.26

-0.05
0.20

-0.15
-0.15**

0.03
-0.02

2.36**
(0.18)

(0.30)
(0.18)

(0.22)
(0.19)

(0.08)
(0.17)

(0.09)
(0.11)

(0.09)
(0.33)

(0.41)
(0.08)

(0.12)
(0.09)

(0.06)
(0.11)

(0.04)
(0.66)

6.Sugar
0.04

-0.30**
0.20*

-0.21**
-0.14*

-0.99**
0.06

0.05
-0.46**

-0.10*
0.14

-0.09
-0.18**

0.14*
0.14*

-0.00
-0.00

0.03
1.39**

(0.11)
(0.10)

(0.08)
(0.08)

(0.07)
(0.10)

(0.08)
(0.03)

(0.08)
(0.05)

(0.12)
(0.09)

(0.06)
(0.07)

(0.06)
(0.02)

(0.06)
(0.04)

(0.16)

7.Pulses
0.04

-0.42
-0.07

-0.21
-0.09

0.00
-1.09**

-0.10
-0.25*

-0.04
-0.06

-0.14
0.08

0.16
-0.01

-0.05
-0.12

-0.07
2.16**

(0.18)
(0.25)

(0.13)
(0.20)

(0.11)
(0.05)

(0.20)
(0.08)

(0.11)
(0.06)

(0.19)
(0.26)

(0.06)
(0.12)

(0.08)
(0.03)

(0.13)
(0.04)

(0.59)

8.N
uts

0.23
-0.41

-0.02
-0.49

-0.37
0.03

-0.50
-1.11**

-0.38
-0.18

-0.49
-0.36

0.10
0.16

0.05
-0.11

-0.26
-0.04

3.39**
(0.32)

(0.39)
(0.24)

(0.39)
(0.27)

(0.09)
(0.33)

(0.16)
(0.20)

(0.11)
(0.42)

(0.55)
(0.10)

(0.19)
(0.12)

(0.07)
(0.24)

(0.05)
(1.20)

9.Vegetables
0.20**

-0.04
-0.09

0.13
0.01

-0.24**
-0.14*

-0.05
-0.50**

-0.18**
0.42**

0.07
0.13**

0.17**
0.03

-0.02
0.02

0.08**
0.42**

(0.07)
(0.06)

(0.06)
(0.07)

(0.05)
(0.04)

(0.06)
(0.03)

(0.08)
(0.04)

(0.11)
(0.09)

(0.04)
(0.05)

(0.05)
(0.02)

(0.04)
(0.02)

(0.11)

10.Fruit
-0.30*

-0.03
0.40**

-0.04
0.40**

-0.15*
-0.07

-0.09
-0.47**

-1.01**
0.27

-0.04
-0.01

-0.19
-0.21*

0.07*
0.11

0.00
1.33**

(0.14)
(0.11)

(0.13)
(0.14)

(0.10)
(0.06)

(0.12)
(0.05)

(0.11)
(0.11)

(0.18)
(0.11)

(0.06)
(0.10)

(0.09)
(0.03)

(0.10)
(0.02)

(0.18)

11.R
edM

eat
0.25

-0.83**
-0.18

-0.28
-0.56**

-0.02
-0.22

-0.13
0.16

0.05
-1.88**

-0.27
-0.15

0.16
-0.07

0.08
-0.25

0.01
4.01**

(0.18)
(0.31)

(0.16)
(0.21)

(0.17)
(0.07)

(0.19)
(0.09)

(0.12)
(0.08)

(0.36)
(0.27)
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TableD
.34:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$5.5povertylinein
M

alaw
i

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
D

airy
O

ils
Tea

SoftD
rink

O
therFood

1.R
ice

-0.61
-0.63**

-0.15
0.03

0.32*
-0.06

0.26
0.30**

0.14
-0.13

0.44
0.01

-0.03
0.27

0.11
-0.02

0.21
-0.08*

1.08**
(0.35)

(0.20)
(0.19)

(0.23)
(0.15)

(0.10)
(0.20)

(0.09)
(0.11)

(0.09)
(0.29)

(0.29)
(0.08)

(0.16)
(0.12)

(0.04)
(0.16)

(0.04)
(0.26)

2.M
aize

-0.22**
0.13

0.01
-0.02

-0.05
-0.04

-0.01
0.02

-0.08**
0.03

0.15
0.01

0.01
0.05

-0.01
0.04**

0.04
0.01

0.27*
(0.08)

(0.13)
(0.06)

(0.08)
(0.05)

(0.02)
(0.09)

(0.03)
(0.03)

(0.02)
(0.11)

(0.09)
(0.02)

(0.05)
(0.03)

(0.01)
(0.06)

(0.01)
(0.13)

3.W
heat

-0.14
-0.04

0.10
-0.08

-0.03
0.05

-0.50**
-0.12

0.18
-0.01

0.41
-0.32

0.06
-0.02

0.16
-0.05

0.32*
0.03

0.85**
(0.19)

(0.14)
(0.31)

(0.14)
(0.15)

(0.08)
(0.17)

(0.07)
(0.11)

(0.07)
(0.29)

(0.33)
(0.06)

(0.12)
(0.11)

(0.03)
(0.15)

(0.03)
(0.29)

4.C
assava

0.01
-0.23

-0.16
-0.66

-0.09
-0.13

0.02
0.05

-0.13
0.20

-0.27
0.43

-0.27*
-0.07

-0.08
-0.05

-0.20
-0.04

1.90**
(0.28)

(0.25)
(0.18)

(0.46)
(0.19)

(0.09)
(0.34)

(0.14)
(0.13)

(0.12)
(0.39)

(0.45)
(0.11)

(0.18)
(0.13)

(0.05)
(0.20)

(0.04)
(0.45)

5.R
oots

0.39
-0.28

-0.06
-0.07

-0.04
-0.11

0.03
0.21

-0.27
0.09

-0.94*
0.50

-0.11
0.11

-0.10
-0.02

0.10
-0.08*

1.40**
(0.23)

(0.17)
(0.21)

(0.21)
(0.34)

(0.11)
(0.24)

(0.11)
(0.15)

(0.08)
(0.39)

(0.44)
(0.08)

(0.12)
(0.12)

(0.04)
(0.15)

(0.04)
(0.39)

6.Sugar
-0.06

-0.17*
0.09

-0.11
-0.10

-0.24
0.05

0.03
-0.33**

-0.08
0.03

0.03
-0.22**

0.11
0.17

0.05
0.10

0.19**
0.54**

(0.15)
(0.08)

(0.11)
(0.09)

(0.11)
(0.18)

(0.10)
(0.04)

(0.11)
(0.05)

(0.17)
(0.10)

(0.07)
(0.06)

(0.10)
(0.03)

(0.08)
(0.05)

(0.14)

7.Pulses
0.21

-0.15
-0.49*

0.04
0.02

0.00
-0.99**

0.04
-0.20

-0.03
-0.02

0.37
0.01

-0.14
0.12

-0.04
-0.22

-0.01
1.51**

(0.20)
(0.21)

(0.22)
(0.27)

(0.18)
(0.07)

(0.35)
(0.13)

(0.12)
(0.07)

(0.29)
(0.36)

(0.07)
(0.13)

(0.11)
(0.05)

(0.21)
(0.03)

(0.39)

8.N
uts

0.89*
0.01

-0.44
0.13

0.50
0.02

0.12
-0.75**

-0.57*
-0.01

-0.43
0.83

0.09
-0.14

0.09
-0.08

-0.11
-0.07

1.89**
(0.39)

(0.26)
(0.28)

(0.38)
(0.29)

(0.10)
(0.45)

(0.22)
(0.23)

(0.10)
(0.51)

(0.57)
(0.11)

(0.18)
(0.14)

(0.07)
(0.26)

(0.05)
(0.63)
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0.17

-0.26**
0.21

-0.05
-0.19

-0.23**
-0.19

-0.17**
-0.77**

-0.10
0.58**

-0.19
0.23**

-0.07
0.07

-0.05**
0.12

0.06*
0.55**

(0.11)
(0.08)

(0.11)
(0.11)

(0.10)
(0.08)

(0.10)
(0.05)

(0.11)
(0.05)

(0.17)
(0.12)

(0.05)
(0.07)

(0.08)
(0.02)

(0.07)
(0.03)

(0.14)

10.Fruit
-0.24

0.08
-0.01

0.33*
0.15

-0.11
-0.05

0.00
-0.19

-0.88**
0.39

-0.07
-0.12*

-0.04
-0.15

-0.01
0.18

0.05
0.87**

(0.16)
(0.12)

(0.13)
(0.17)

(0.11)
(0.06)

(0.13)
(0.06)

(0.10)
(0.10)

(0.23)
(0.13)

(0.06)
(0.11)

(0.09)
(0.03)

(0.11)
(0.03)

(0.17)

11.R
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eat
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0.05
0.22

-0.11
-0.44**

-0.02
-0.03

-0.08
0.26**

0.10
-1.18**

0.28
-0.06

0.15
0.14

0.06
-0.11

0.03
1.64**

(0.17)
(0.14)

(0.16)
(0.18)

(0.15)
(0.07)

(0.17)
(0.09)

(0.10)
(0.07)

(0.34)
(0.24)

(0.06)
(0.11)

(0.09)
(0.04)

(0.13)
(0.03)

(0.27)

12.Poultry
-0.01

-0.10
-0.21

0.20
0.19

-0.01
0.21

0.14
-0.14*

-0.03
0.24

-0.35
0.03

-0.02
-0.11

0.06*
0.15

-0.02
1.56**

(0.16)
(0.13)

(0.18)
(0.19)

(0.17)
(0.04)

(0.19)
(0.08)

(0.07)
(0.04)

(0.22)
(0.50)

(0.05)
(0.09)

(0.06)
(0.03)

(0.12)
(0.02)

(0.34)

13.Eggs
-0.05

-0.06
0.09

-0.33*
-0.14

-0.25**
0.03

0.06
0.34**

-0.11*
-0.13

0.11
-0.13

0.25**
0.06

-0.02
-0.06

0.03
1.07**

(0.13)
(0.09)

(0.10)
(0.14)

(0.10)
(0.08)

(0.13)
(0.05)

(0.09)
(0.05)

(0.18)
(0.14)

(0.12)
(0.08)

(0.07)
(0.02)

(0.09)
(0.03)

(0.13)

14.D
airy

0.39
0.04

-0.07
-0.07

0.12
0.08

-0.29
-0.07

-0.17
-0.05

0.40
-0.07

0.23*
-0.85**

0.05
0.03

0.07
0.05

1.89**
(0.30)

(0.21)
(0.22)

(0.26)
(0.17)

(0.08)
(0.24)

(0.10)
(0.13)

(0.11)
(0.35)

(0.32)
(0.10)

(0.25)
(0.13)

(0.05)
(0.19)

(0.04)
(0.37)

15.O
ils

0.16
-0.05

0.21
-0.03

-0.06
0.13

0.21
0.05

0.09
-0.09

0.36*
-0.16

0.06
0.08

-0.60**
0.02

0.06
-0.09**

0.45**
(0.14)

(0.09)
(0.13)

(0.12)
(0.10)

(0.08)
(0.13)

(0.05)
(0.09)

(0.06)
(0.17)

(0.12)
(0.05)

(0.08)
(0.13)

(0.03)
(0.09)

(0.03)
(0.17)

16.Tea
-0.07

0.31*
-0.20

-0.16
-0.07

0.11
-0.14

-0.09
-0.22**

-0.02
0.45

0.49*
-0.05

0.09
0.04

-0.61**
-0.01

-0.03
1.06**

(0.18)
(0.15)

(0.14)
(0.17)

(0.13)
(0.08)

(0.19)
(0.07)

(0.08)
(0.07)

(0.25)
(0.21)

(0.06)
(0.12)

(0.10)
(0.07)

(0.14)
(0.03)

(0.21)

17.SoftD
rink

0.32
-0.02

0.53
-0.28

0.12
0.06

-0.49
-0.07

0.11
0.14

-0.39
0.50

-0.10
0.06

0.03
-0.01

-1.06**
-0.05

2.40**
(0.30)

(0.26)
(0.30)

(0.30)
(0.22)

(0.11)
(0.38)

(0.14)
(0.13)

(0.12)
(0.41)

(0.44)
(0.11)

(0.19)
(0.15)

(0.06)
(0.27)

(0.05)
(0.58)

18.O
therFood

-0.42
0.08

0.19
-0.13

-0.36*
0.78**

-0.04
-0.10

0.36*
0.17

0.45
-0.12

0.14
0.22

-0.49**
-0.04

-0.10
-1.24**

0.35
(0.23)

(0.21)
(0.19)

(0.19)
(0.17)

(0.25)
(0.19)

(0.09)
(0.18)

(0.09)
(0.36)

(0.19)
(0.12)

(0.14)
(0.17)

(0.05)
(0.16)

(0.16)
(0.31)
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TableD
.36:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$1.9povertylineand
under$3.2poverty

linein
N

iger

Food
G

roup
Exp.

R
ice

M
illet

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

1.R
ice

-2.07**
-0.31

-1.54**
0.20

-0.08
-0.21*

0.13
-0.01

-0.21**
0.17*

-0.38
0.19

0.54**
0.11

-0.02
-0.12

0.17*
0.46*

0.08
1.49**

(0.37)
(0.24)

(0.39)
(0.10)

(0.09)
(0.09)

(0.11)
(0.08)

(0.07)
(0.07)

(0.20)
(0.13)

(0.15)
(0.07)

(0.10)
(0.08)

(0.08)
(0.18)

(0.06)
(0.27)

2.M
illet

-0.03
-1.01**

0.47
0.10

0.03
0.00

0.03
-0.03

-0.02
0.00

-0.09
-0.09

-0.02
0.02

0.04
-0.02

0.05
-0.16

-0.05
0.50

(0.10)
(0.20)

(0.42)
(0.07)

(0.05)
(0.04)

(0.07)
(0.04)

(0.03)
(0.03)

(0.13)
(0.09)

(0.06)
(0.05)

(0.09)
(0.03)

(0.07)
(0.15)

(0.04)
(0.31)

3.W
heat

-1.14
0.87

-0.37
-0.16

-0.05
0.03

-0.20
-0.13

0.05
-0.13

-0.26
0.37

0.09
-0.03

0.12
0.03

-0.07
0.21

0.07
1.37**

(0.77)
(0.57)

(0.53)
(0.14)

(0.10)
(0.10)

(0.17)
(0.11)

(0.07)
(0.10)

(0.33)
(0.31)

(0.12)
(0.08)

(0.21)
(0.06)

(0.17)
(0.27)

(0.07)
(0.52)

4.C
assava

0.51
0.66

-0.54
-1.54**

0.16
0.33*

0.06
0.33*

-0.12
0.04

0.81
-0.56

-0.30
-0.19

-0.59
-0.17

0.01
-0.34

0.25*
1.15*

(0.35)
(0.41)

(0.42)
(0.25)

(0.15)
(0.15)

(0.16)
(0.14)

(0.08)
(0.07)

(0.47)
(0.37)

(0.21)
(0.14)

(0.31)
(0.09)

(0.14)
(0.34)

(0.10)
(0.49)

5.R
oots

-0.44
-0.27

-0.48
0.23

-0.65**
0.31*

-0.12
-0.68**

-0.06
0.27**

-0.49
-0.04

-0.21
-0.31

0.27
0.01

0.22
-0.57

-0.03
3.48**

(0.33)
(0.46)

(0.46)
(0.17)

(0.23)
(0.14)

(0.18)
(0.20)

(0.09)
(0.10)

(0.33)
(0.24)

(0.20)
(0.17)

(0.24)
(0.10)

(0.16)
(0.38)

(0.09)
(0.67)

6.Sugar
-0.67

-0.08
0.13

0.42
0.29

-1.30**
0.44

-0.20
-0.26

-0.00
-0.28

0.47
0.52

0.06
0.50

0.13
0.11

0.65
-0.51*

1.10
(0.47)

(0.44)
(0.57)

(0.25)
(0.21)

(0.23)
(0.30)

(0.18)
(0.16)

(0.10)
(0.40)

(0.35)
(0.29)

(0.15)
(0.35)

(0.13)
(0.21)

(0.46)
(0.24)

(0.59)

7.Pulses
0.38

0.16
-0.69

0.06
-0.05

0.37*
-1.33**

-0.40*
0.10

0.13
-0.77*

-0.00
-0.20

-0.02
-0.36

-0.22
0.00

0.07
0.25*

1.03**
(0.28)

(0.32)
(0.41)

(0.12)
(0.11)

(0.16)
(0.21)

(0.17)
(0.08)

(0.09)
(0.36)

(0.14)
(0.16)

(0.09)
(0.19)

(0.12)
(0.12)

(0.23)
(0.11)

(0.38)

8.N
uts

-0.07
-0.47

-0.64
0.46**

-0.64**
-0.24

-0.56**
-0.76**

-0.18
0.20

-0.22
0.00

0.47*
0.17

0.59**
-0.02

0.08
0.74*

-0.14
1.53**

(0.33)
(0.39)

(0.39)
(0.17)

(0.20)
(0.13)

(0.21)
(0.17)

(0.10)
(0.11)

(0.36)
(0.23)

(0.23)
(0.13)

(0.22)
(0.10)

(0.12)
(0.32)

(0.07)
(0.42)

9.Vegetables
-0.51*

-0.27
0.19

-0.13
-0.00

-0.21**
0.09

-0.11
-0.76**

0.30**
0.12

-0.10
0.24**

0.09*
0.13

-0.07
0.09

-0.14
0.24**

1.29**
(0.21)

(0.19)
(0.22)

(0.07)
(0.07)

(0.07)
(0.09)

(0.07)
(0.11)

(0.09)
(0.13)

(0.09)
(0.08)

(0.04)
(0.09)

(0.07)
(0.05)

(0.13)
(0.07)

(0.19)

10.Fruit
0.70*

-0.18
-0.79

0.07
0.31*

-0.01
0.19

0.23
0.48**

-1.56**
0.07

0.29*
-0.02

-0.07
-0.13

-0.65**
-0.07

0.13
-0.18

1.77**
(0.33)

(0.36)
(0.44)

(0.12)
(0.13)

(0.12)
(0.19)

(0.12)
(0.16)

(0.18)
(0.26)

(0.14)
(0.15)

(0.10)
(0.15)

(0.17)
(0.10)

(0.23)
(0.09)

(0.34)

11.R
edM

eat
-0.54*

-0.85
-0.55

0.32
-0.13

-0.12
-0.34*

-0.07
0.01

0.01
-2.97**

0.64
0.49*

0.28
0.44

-0.07
0.29

0.49
-0.12

3.07**
(0.26)

(0.53)
(0.48)

(0.19)
(0.12)

(0.12)
(0.14)

(0.11)
(0.06)

(0.06)
(0.69)

(0.40)
(0.22)

(0.16)
(0.30)

(0.08)
(0.19)

(0.29)
(0.08)

(0.74)

12.Poultry
0.04

-0.96*
0.24

-0.24
-0.01

0.11
-0.05

-0.01
-0.09*

0.06
0.57

-1.35**
-0.19

0.17
-0.61*

-0.16**
-0.15

-0.27
-0.02

3.77**
(0.19)

(0.39)
(0.45)

(0.14)
(0.09)

(0.09)
(0.12)

(0.07)
(0.04)

(0.03)
(0.37)

(0.40)
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TableD
.38:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$5.5povertylinein
N

iger

Food
G

roup
Exp.

R
ice

M
illet

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

1.R
ice

-1.80**
-0.89**

-1.01**
0.03

-0.07
-0.05

0.22
0.03

-0.30**
0.18

0.22
-0.27*

-0.06
-0.02

-0.44**
0.09

-0.10
0.15

0.16
0.37

(0.58)
(0.34)

(0.39)
(0.11)

(0.10)
(0.10)

(0.15)
(0.09)

(0.11)
(0.10)

(0.19)
(0.13)

(0.12)
(0.07)

(0.16)
(0.13)

(0.08)
(0.19)

(0.10)
(0.36)

2.M
illet

-0.90*
0.42

-0.20
0.27

-0.17
-0.13

0.10
0.03

-0.19
0.04

-0.76
0.05

-0.03
0.23

0.69
-0.19

0.34
0.04

-0.08
1.49*

(0.44)
(0.79)

(0.41)
(0.16)

(0.15)
(0.11)

(0.12)
(0.10)

(0.10)
(0.06)

(0.41)
(0.20)

(0.12)
(0.14)

(0.37)
(0.10)

(0.22)
(0.25)

(0.06)
(0.58)

3.W
heat

-0.87
-0.02

1.24
-0.31

0.16
0.20

-0.12
0.07

0.23
-0.40

0.80
-0.19

0.24
-0.02

-0.37
0.12

-0.50
-0.20

0.11
-1.19

(1.11)
(1.20)

(2.34)
(0.33)

(0.28)
(0.46)

(0.32)
(0.21)

(0.33)
(0.43)

(0.99)
(0.46)

(0.34)
(0.18)

(0.62)
(0.27)

(0.52)
(0.72)

(0.22)
(2.99)

4.C
assava

-0.05
0.75

-1.09
-0.98**

0.09
0.19

-0.40
-0.13

-0.07
0.07

-1.31*
0.11

0.02
-0.45*

0.34
-0.08

0.38
0.55

0.14
2.69**

(0.29)
(0.54)

(0.60)
(0.23)

(0.17)
(0.13)

(0.21)
(0.13)

(0.08)
(0.09)

(0.62)
(0.26)

(0.18)
(0.20)

(0.32)
(0.09)

(0.21)
(0.39)

(0.09)
(0.77)

5.R
oots

-0.24
-0.62

0.44
0.13

-1.01**
0.16

0.28
-0.18

-0.10
0.05

-0.82
-0.26

0.02
0.20

0.22
-0.21

0.01
-0.38

-0.22*
0.86

(0.35)
(0.53)

(0.46)
(0.21)

(0.22)
(0.14)

(0.20)
(0.18)

(0.10)
(0.10)

(0.47)
(0.30)

(0.20)
(0.18)

(0.32)
(0.12)

(0.14)
(0.33)

(0.11)
(0.55)

6.Sugar
-0.31

-0.60
0.49

0.24
0.15

-1.54**
0.77*

-0.14
-0.21

-0.25
0.41

0.29
0.38

0.11
0.20

0.05
0.31

0.36
-0.40*

2.36**
(0.39)

(0.45)
(0.48)

(0.18)
(0.14)

(0.28)
(0.36)

(0.14)
(0.14)

(0.14)
(0.34)

(0.24)
(0.24)

(0.12)
(0.28)

(0.12)
(0.21)

(0.33)
(0.19)

(0.73)

7.Pulses
0.98

0.62
-0.36

-0.43
0.34

0.84
-1.51**

-0.34
-0.19

0.22
0.36

-0.57
-0.78

-0.01
0.13

-0.39
-0.28

-0.38
0.34

-1.45
(0.86)

(1.06)
(0.88)

(0.33)
(0.34)

(0.64)
(0.54)

(0.30)
(0.24)

(0.25)
(0.57)

(0.46)
(0.50)

(0.18)
(0.63)

(0.29)
(0.32)

(0.60)
(0.30)

(1.75)

8.N
uts

0.10
0.17

0.24
-0.20

-0.24
-0.18

-0.46
-0.66**

-0.41**
0.04

0.74
-0.55

-0.02
-0.00

0.27
0.06

-0.04
0.17

-0.03
1.18*

(0.39)
(0.52)

(0.49)
(0.19)

(0.25)
(0.17)

(0.24)
(0.25)

(0.15)
(0.12)

(0.43)
(0.28)

(0.26)
(0.16)

(0.33)
(0.14)

(0.15)
(0.34)

(0.10)
(0.52)

9.Vegetables
-0.85**

-0.54*
0.42

-0.02
-0.09

-0.12
-0.21

-0.23**
-0.93**

0.55**
-0.16

-0.09
0.04

0.02
0.34**

0.32**
0.06

0.01
0.38**

1.18**
(0.28)

(0.23)
(0.26)

(0.07)
(0.08)

(0.09)
(0.12)

(0.08)
(0.11)

(0.11)
(0.14)

(0.08)
(0.08)

(0.05)
(0.12)

(0.10)
(0.05)

(0.11)
(0.09)

(0.16)

10.Fruit
0.53

0.13
-1.70**

0.10
0.04

-0.27*
0.17

0.03
0.72**

-1.19**
0.17

0.16
0.27*

-0.13*
-0.48**

-0.45**
0.04

0.03
-0.03

2.08**
(0.29)

(0.30)
(0.52)

(0.12)
(0.12)

(0.11)
(0.16)

(0.10)
(0.18)

(0.12)
(0.20)

(0.11)
(0.12)

(0.06)
(0.18)

(0.13)
(0.08)

(0.19)
(0.07)

(0.30)

11.R
edM

eat
0.20

-0.73
0.65

-0.40
-0.24

0.13
0.06

0.15
-0.04

0.06
-0.82

-0.19
-0.19

0.35
-0.53

0.05
-0.06

-0.50
-0.03

0.70
(0.23)

(0.47)
(0.50)

(0.21)
(0.18)

(0.13)
(0.13)

(0.13)
(0.06)

(0.06)
(0.45)

(0.29)
(0.17)

(0.20)
(0.33)

(0.10)
(0.17)

(0.33)
(0.06)

(0.69)

12.Poultry
-0.50**

-0.11
-0.46

0.02
-0.11

0.05
-0.21*

-0.12*
-0.11**

0.01
-0.33

-0.31
-0.06

-0.06
0.11

-0.05
0.14

0.10
-0.03

3.54**
(0.19)

(0.35)
(0.40)

(0.10)
(0.11)

(0.09)
(0.10)

(0.06)
(0.04)

(0.04)
(0.29)

(0.31)
(0.08)

(0.11)
(0.24)

(0.06)
(0.17)

(0.25)
(0.05)

(0.65)

13.Eggs
-0.48

-0.23
0.98

0.03
0.01

0.50
-1.12**

-0.02
0.02

0.34*
-1.11

-0.30
-1.80**

-0.35
-0.61

0.32*
-0.02

0.23
-0.10

2.87**
(0.58)

(0.74)
(0.66)

(0.31)
(0.30)

(0.26)
(0.38)

(0.27)
(0.14)

(0.16)
(0.68)

(0.38)
(0.44)

(0.22)
(0.44)

(0.16)
(0.22)

(0.48)
(0.17)

(0.77)

14.Fish
-0.16

0.73
-0.17

-0.52*
0.19

0.10
-0.03

-0.01
0.01

-0.12
1.16*

-0.17
-0.23

-1.31**
-0.60

-0.06
0.01

-0.14
0.14

1.74**
(0.28)

(0.51)
(0.42)

(0.23)
(0.20)

(0.13)
(0.14)

(0.13)
(0.07)

(0.08)
(0.57)

(0.41)
(0.19)

(0.28)
(0.36)

(0.09)
(0.19)

(0.31)
(0.08)

(0.60)

15.D
airy

-1.06
1.13

-1.03
0.21

0.08
0.07

-0.02
0.10

0.13
-0.25*

-1.16
0.29

-0.20
-0.32

-0.06
-0.10

0.39
0.25

0.13
4.01*

(0.61)
(0.81)

(1.02)
(0.20)

(0.15)
(0.14)

(0.16)
(0.12)

(0.12)
(0.13)

(0.83)
(0.33)

(0.17)
(0.20)

(0.65)
(0.08)

(0.30)
(0.36)

(0.11)
(1.66)

16.O
ils

0.16
-0.56**

0.11
-0.04

-0.18*
0.06

-0.35**
0.03

0.32**
-0.32**

0.09
0.06

0.21*
-0.03

-0.04
-0.38

0.08
0.16

-0.24**
1.52**

(0.28)
(0.20)

(0.24)
(0.08)

(0.09)
(0.09)

(0.13)
(0.07)

(0.11)
(0.09)

(0.18)
(0.10)

(0.08)
(0.05)

(0.11)
(0.19)

(0.07)
(0.16)

(0.07)
(0.22)

17.C
offee

-0.72
1.21

-2.33
0.49

-0.02
0.29

-0.38
-0.05

-0.01
-0.00

-0.44
0.52

-0.02
0.01

0.77
0.02

-0.21
1.06

0.01
4.70*

(0.54)
(1.17)

(1.98)
(0.37)

(0.20)
(0.27)

(0.33)
(0.13)

(0.08)
(0.07)

(0.72)
(0.59)

(0.16)
(0.19)

(0.75)
(0.12)

(0.62)
(0.84)

(0.10)
(2.36)

18.SoftD
rink

-0.06
-0.36

-1.30
0.61

-0.51
0.25

-0.49
0.10

-0.20
-0.06

-2.27
0.23

0.14
-0.19

0.31
0.01

0.92
0.71

0.08
7.82

(0.79)
(1.40)

(2.65)
(0.71)

(0.67)
(0.46)

(0.67)
(0.36)

(0.22)
(0.21)

(2.21)
(0.77)

(0.45)
(0.37)

(0.99)
(0.29)

(0.99)
(1.74)

(0.22)
(5.38)

19.O
therFood

0.64
-0.28

0.29
0.24

-0.27*
-0.41*

0.32
-0.02

0.58**
-0.00

-0.14
0.12

-0.04
0.20*

0.44*
-0.34*

0.09
0.26

-1.00**
0.78**

(0.38)
(0.28)

(0.30)
(0.13)

(0.14)
(0.18)

(0.18)
(0.08)

(0.21)
(0.07)

(0.19)
(0.13)

(0.14)
(0.10)

(0.21)
(0.15)

(0.08)
(0.17)

(0.09)
(0.28)

N
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TableD
.40:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$1.9povertylineand
under$3.2poverty

linein
in

Ethiopia

Food
G

roup
Exp.

Teff
M

aize
W

heat
R

oots
Sugar

Pulses
N

uts
Vegetables

Fruit
R

edM
eat

Eggs
D

airy
C

offee
O

therFood

1.Teff
-0.06

-0.10
-0.26

0.01
-0.02

-0.12
-0.09
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0.03

-0.13
0.07

-0.09
-0.02

0.05
1.39**

(0.68)
(0.12)

(0.18)
(0.08)

(0.04)
(0.10)

(0.17)
(0.04)

(0.07)
(0.34)

(0.11)
(0.27)

(0.06)
(0.15)

(0.36)

2.M
aize

-0.00
-0.07

0.04
-0.04

0.05
-0.11

-0.01
-0.01

0.01
-0.01

0.15*
-0.10

-0.06
0.06

0.33
(0.15)

(0.14)
(0.11)

(0.06)
(0.03)

(0.07)
(0.08)

(0.02)
(0.04)

(0.15)
(0.07)

(0.14)
(0.04)

(0.05)
(0.18)
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-0.08
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(0.19)
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(0.18)
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(0.10)
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(0.07)

(0.07)
(0.23)

5.Sugar
-0.06

0.05
-0.02

0.02
-0.48**

-0.12
0.14

-0.07*
-0.01

-0.01
0.24**

-0.17*
0.05

-0.15*
1.22**
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(0.07)

(0.11)
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(0.07)

(0.13)

6.Pulses
-0.21
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(0.14)

7.N
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-0.64
0.00

-0.61
0.10

0.29
-0.19

-0.50
-0.10

0.24
0.52
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0.72

0.39
0.11
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(1.53)

(0.55)
(0.67)

(0.35)
(0.21)

(0.42)
(0.79)

(0.12)
(0.24)
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(0.46)
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(0.27)
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(1.11)

8.Vegetables
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(0.22)
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(0.09)

(0.08)
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(0.04)
(0.24)
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9.Fruit
0.31
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-0.18
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-0.05
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-0.56**

0.26
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0.05

-0.02
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(0.71)
(0.33)

(0.43)
(0.20)

(0.13)
(0.23)

(0.28)
(0.08)

(0.19)
(0.54)

(0.26)
(0.45)

(0.14)
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(0.59)
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edM
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-0.48

-0.27
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-0.19*
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(0.14)
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(0.03)
(0.07)

(0.10)
(0.05)

(0.05)
(0.52)
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(0.09)
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11.Eggs
0.17

0.46
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0.08

-0.03
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-1.08**

-0.53
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-0.11
2.88**
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(0.25)

N
ote:T

histableshow
sthesam

ple-w
idem

edian
elasticityoffood

dem
and

(quantityconsum
ed)w

ith
respectto

food
prices(colum

ns1thru
14)and

totalhousehold
expenditures(thelastcolum

n).

120



Ta
bl

eD
.4

1:
Fo

od
de

m
an

de
las

tic
iti

es
w

ith
re

sp
ec

tt
of

oo
dp

ric
es

an
dt

ot
al

ho
us

e-
ho

ld
ex

pe
nd

itu
re

sf
or

co
ns

um
er

sa
bo

ve
$3

.2
po

ve
rty

lin
ea

nd
un

de
r$

5.5
po

ve
rty

lin
ei

n
Et

hi
op

ia

Fo
od

G
ro

up
Ex

p.

Te
ff

M
aiz

e
W

he
at

R
oo

ts
Su

ga
r

Pu
lse

s
N

ut
s

Ve
ge

ta
bl

es
Fr

ui
t

R
ed

M
ea

t
Eg

gs
D

air
y

C
off

ee
O

th
er

Fo
od

1.
Te

ff
0.

59
-0

.0
8

-0
.32

0.
05

-0
.0

1
-0

.0
7

-0
.16

0.
03

0.
01

-0
.17

0.
09

-0
.0

7
0.

04
0.

04
1.0

6*
(0

.9
5)

(0
.16

)
(0

.2
4)

(0
.13

)
(0

.0
5)

(0
.14

)
(0

.2
4)

(0
.0

5)
(0

.0
9)

(0
.4

4)
(0

.15
)

(0
.36

)
(0

.0
8)

(0
.19

)
(0

.4
3)

2.
M

aiz
e

-0
.0

2
0.

23
0.

00
-0

.0
9

0.
03

-0
.2

4*
-0

.0
5

-0
.0

3
0.

02
-0

.0
6

0.
19

-0
.2

0
-0

.13
*

0.
16

*
0.

24
(0

.2
5)

(0
.2

2)
(0

.18
)

(0
.0

9)
(0

.0
4)

(0
.11

)
(0

.13
)

(0
.0

3)
(0

.0
6)

(0
.2

5)
(0

.12
)

(0
.2

3)
(0

.0
6)

(0
.0

8)
(0

.2
4)

3.
W

he
at

-0
.2

6
-0

.0
3

0.
07

-0
.15

0.
01

-0
.14

-0
.14

-0
.0

3
-0

.10
-0

.0
4

0.
00

-0
.2

2
-0

.11
-0

.11
0.

18
(0

.2
9)

(0
.14

)
(0

.2
8)

(0
.10

)
(0

.0
5)

(0
.10

)
(0

.13
)

(0
.0

4)
(0

.0
7)

(0
.36

)
(0

.10
)

(0
.30

)
(0

.0
7)

(0
.10

)
(0

.35
)

4.
R

oo
ts

0.
02

-0
.2

8*
-0

.56
**

-0
.8

5*
*

-0
.0

7
0.

01
0.

05
0.

15*
*

-0
.0

4
-0

.0
4

-0
.0

1
0.

04
-0

.35
**

-0
.0

4
1.9

5*
*

(0
.2

8)
(0

.14
)

(0
.2

1)
(0

.17
)

(0
.0

6)
(0

.12
)

(0
.12

)
(0

.0
4)

(0
.0

6)
(0

.2
9)

(0
.14

)
(0

.2
6)

(0
.0

9)
(0

.0
9)

(0
.2

4)

5.
Su

ga
r

-0
.0

3
0.

01
-0

.0
5

-0
.0

5
-0

.4
0*

*
0.

07
0.

11
-0

.0
5

-0
.0

3
-0

.0
2

0.
31

**
-0

.10
0.

02
-0

.2
4*

0.
88

**
(0

.16
)

(0
.10

)
(0

.13
)

(0
.0

9)
(0

.15
)

(0
.13

)
(0

.10
)

(0
.0

4)
(0

.0
5)

(0
.11

)
(0

.11
)

(0
.0

9)
(0

.0
6)

(0
.0

9)
(0

.14
)

6.
Pu

lse
s

-0
.19

-0
.4

0*
*

-0
.39

**
0.

05
0.

02
0.

11
-0

.0
7

-0
.11

**
0.

00
-0

.0
8

-0
.13

-0
.0

9
-0

.0
9

-0
.0

0
1.2

8*
*

(0
.2

4)
(0

.14
)

(0
.14

)
(0

.0
9)

(0
.0

7)
(0

.2
0)

(0
.12

)
(0

.0
3)

(0
.0

5)
(0

.14
)

(0
.12

)
(0

.14
)

(0
.0

6)
(0

.0
8)

(0
.17

)

7.
N

ut
s

-0
.9

1
-0

.12
-0

.6
5

0.
21

0.
32

-0
.0

9
-0

.11
-0

.18
0.

24
0.

28
0.

01
1.0

7
0.

79
*

0.
22

-1.
47

(2
.2

2)
(0

.8
0)

(1.
00

)
(0

.54
)

(0
.30

)
(0

.6
0)

(1.
14

)
(0

.19
)

(0
.34

)
(1.

51)
(0

.6
3)

(1.
50

)
(0

.39
)

(0
.6

3)
(1.

67
)

8.
Ve

ge
ta

bl
es

0.
27

-0
.14

-0
.17

0.
37

*
-0

.0
5

-0
.2

3
-0

.17
-0

.2
0

0.
04

-0
.0

7
0.

12
-0

.2
7

0.
28

**
-0

.0
2

0.
32

(0
.31

)
(0

.14
)

(0
.2

1)
(0

.17
)

(0
.0

8)
(0

.12
)

(0
.13

)
(0

.2
1)

(0
.0

6)
(0

.37
)

(0
.13

)
(0

.2
9)

(0
.0

9)
(0

.0
9)

(0
.35

)

9.
Fr

ui
t

0.
06

0.
08

-0
.7

6
-0

.10
-0

.0
6

0.
03

0.
24

0.
06

-0
.4

0
0.

04
-0

.2
7

-0
.15

0.
07

-0
.0

5
0.

93
(0

.8
4)

(0
.4

0)
(0

.54
)

(0
.2

4)
(0

.16
)

(0
.2

7)
(0

.35
)

(0
.0

9)
(0

.2
4)

(0
.6

3)
(0

.32
)

(0
.55

)
(0

.17
)

(0
.30

)
(0

.6
2)

10
.R

ed
M

ea
t

-0
.4

6
-0

.18
-0

.2
9

-0
.0

4
-0

.0
6

-0
.15

0.
01

-0
.0

7
-0

.0
1

-0
.17

0.
09

-0
.0

6
-0

.0
9

-0
.0

8
2.

66
**

(0
.37

)
(0

.13
)

(0
.2

3)
(0

.10
)

(0
.0

3)
(0

.0
8)

(0
.11

)
(0

.0
5)

(0
.0

5)
(0

.6
4)

(0
.0

6)
(0

.4
0)

(0
.0

7)
(0

.10
)

(0
.6

5)

11.
Eg

gs
0.

23
0.

42
-0

.2
1

-0
.0

5
0.

31
*

-0
.4

4
-0

.0
1

0.
05

-0
.16

0.
32

-0
.6

5
-0

.19
-0

.50
**

-0
.13

2.
50

**
(0

.59
)

(0
.32

)
(0

.35
)

(0
.2

5)
(0

.14
)

(0
.2

6)
(0

.2
8)

(0
.0

9)
(0

.13
)

(0
.37

)
(0

.4
3)

(0
.34

)
(0

.16
)

(0
.19

)
(0

.4
4)

12
.D

air
y

-0
.4

4
-0

.50
*

-0
.7

3
0.

00
-0

.13
**

-0
.2

4*
0.

27
-0

.18
*

-0
.0

6
-0

.16
-0

.0
8

0.
02

-0
.2

7*
*

-0
.0

4
2.

94
**

(0
.4

7)
(0

.2
4)

(0
.4

0)
(0

.15
)

(0
.0

5)
(0

.12
)

(0
.19

)
(0

.0
8)

(0
.0

8)
(0

.6
5)

(0
.10

)
(0

.7
3)

(0
.10

)
(0

.14
)

(0
.59

)

13
.C

off
ee

0.
16

-0
.2

3*
*

-0
.2

7*
-0

.2
0*

*
0.

02
-0

.0
5

0.
17

*
0.

10
**

0.
02

0.
05

-0
.18

*
-0

.11
-0

.55
**

-0
.0

2
0.

65
**

(0
.15

)
(0

.0
9)

(0
.11

)
(0

.0
7)

(0
.0

4)
(0

.0
7)

(0
.0

7)
(0

.0
2)

(0
.0

4)
(0

.15
)

(0
.0

7)
(0

.11
)

(0
.0

9)
(0

.0
6)

(0
.14

)

14
.O

th
er

Fo
od

0.
09

0.
17

-0
.39

*
0.

01
-0

.17
*

0.
00

0.
02

-0
.0

4
-0

.0
2

0.
02

-0
.0

2
0.

09
-0

.0
6

-0
.35

1.2
4*

*
(0

.4
3)

(0
.14

)
(0

.19
)

(0
.0

9)
(0

.0
7)

(0
.10

)
(0

.16
)

(0
.0

3)
(0

.0
7)

(0
.2

7)
(0

.11
)

(0
.2

3)
(0

.0
7)

(0
.2

3)
(0

.2
7)

N
ot

e:
T

hi
st

ab
le

sh
ow

st
he

sa
m

pl
e-

w
id

em
ed

ian
ela

sti
cit

yo
ff

oo
d

de
m

an
d

(q
ua

nt
ity

co
ns

um
ed

)w
ith

re
sp

ec
tt

o
fo

od
pr

ice
s(

co
lu

m
ns

1t
hr

u
14

)a
nd

to
ta

lh
ou

se
ho

ld
ex

pe
nd

itu
re

s(
th

el
as

tc
ol

um
n)

.

121



TableD
.42:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$5.5povertylinein
Ethiopia

Food
G

roup
Exp.

Teff
M

aize
W

heat
R

oots
Sugar

Pulses
N

uts
Vegetables

Fruit
R

edM
eat

Eggs
D

airy
C

offee
O

therFood

1.Teff
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-0.55

0.14
-0.01

-0.02
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-0.03

-0.25
0.15

-0.06
0.13

0.05
0.71

(1.56)
(0.28)

(0.42)
(0.24)

(0.09)
(0.22)

(0.36)
(0.08)

(0.13)
(0.69)

(0.24)
(0.54)

(0.13)
(0.32)

(0.65)

2.M
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0.86*

-0.09
-0.23

-0.01
-0.53**

-0.14
-0.07

0.03
-0.14

0.26
-0.42

-0.27*
0.37**

0.15
(0.44)

(0.40)
(0.31)

(0.15)
(0.08)

(0.20)
(0.23)

(0.06)
(0.10)

(0.42)
(0.21)

(0.38)
(0.12)

(0.14)
(0.35)
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-0.61
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-0.26
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(0.27)
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(0.27)
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0.34
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-0.34*
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(0.27)
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(0.15)
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(0.20)
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(0.23)
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(0.19)
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(0.10)

(0.26)
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-1.35
-0.38
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0.39

0.36
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-0.26
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1.28
0.63
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(3.86)
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(1.82)

(1.25)
(0.57)

(1.30)
(2.11)
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(0.88)
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8.Vegetables
0.22
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(0.22)

(0.32)
(0.28)

(0.12)
(0.21)

(0.22)
(0.34)

(0.09)
(0.58)

(0.22)
(0.42)

(0.15)
(0.13)

(0.49)

9.Fruit
-0.16

0.11
-0.69

0.01
-0.09

0.14
0.20
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-0.21
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-0.31

-0.21
0.11

-0.05
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(1.07)
(0.51)
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(0.35)

(0.23)
(0.39)
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(0.24)
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(0.17)
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(0.06)
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(0.11)
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(1.49)

11.Eggs
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-0.09
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(0.40)

(0.19)
(0.23)

(0.57)

12.D
airy

-0.32
-0.62

-0.86
0.01

-0.08
-0.33*

0.39
-0.23

-0.09
0.09

0.05
0.28

-0.21
-0.06

2.58**
(0.74)

(0.40)
(0.63)

(0.22)
(0.06)

(0.16)
(0.32)

(0.14)
(0.13)

(1.03)
(0.17)

(1.08)
(0.11)

(0.22)
(0.66)

13.C
offee

0.29
-0.38*

-0.45**
-0.30**

-0.03
-0.13

0.32**
0.13**

0.03
0.02

-0.31**
-0.11

-0.44**
-0.03

0.80**
(0.24)

(0.15)
(0.17)

(0.11)
(0.06)

(0.11)
(0.11)

(0.04)
(0.06)

(0.23)
(0.12)

(0.17)
(0.13)

(0.09)
(0.20)

14.O
therFood

0.04
0.26

-0.33
0.05

-0.22*
0.01

0.01
-0.04

-0.03
-0.02

-0.02
0.08

-0.05
-0.25

1.16**
(0.52)

(0.20)
(0.24)

(0.12)
(0.10)

(0.11)
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TableD
.44:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$1.9povertylineand
under$3.2poverty

linein
U

ganda

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

Fats
C

offee
SoftD

rink
O

therFood

1.R
ice

-1.19**
0.08

-0.05
0.06

0.02
-0.10

0.10
-0.23

-0.14**
-0.12

-0.33
0.29

-0.09
-0.12

-0.04
-0.06

-0.02
-0.11

-0.01
2.35**

(0.19)
(0.27)

(0.14)
(0.26)

(0.32)
(0.09)

(0.17)
(0.13)

(0.05)
(0.08)

(0.19)
(0.36)

(0.09)
(0.20)

(0.14)
(0.04)

(0.02)
(0.12)

(0.01)
(0.51)

2.M
aize

0.07
-0.80**

-0.02
-0.05

0.17
0.07

-0.16
-0.05

-0.00
0.02

0.09
0.08

0.05
0.08

-0.01
0.01

-0.00
0.10

0.00
0.80*

(0.12)
(0.29)

(0.09)
(0.25)

(0.27)
(0.07)

(0.15)
(0.11)

(0.03)
(0.05)

(0.14)
(0.34)

(0.06)
(0.20)

(0.12)
(0.02)

(0.01)
(0.10)

(0.01)
(0.37)

3.W
heat

-0.01
-0.05

-1.01**
0.19

-0.00
-0.04

-0.04
0.09

0.03
-0.03

-0.05
0.09

-0.06
-0.10

-0.07
-0.01

0.00
-0.07

-0.01
1.11**

(0.09)
(0.12)

(0.13)
(0.12)

(0.18)
(0.05)

(0.08)
(0.06)

(0.03)
(0.06)

(0.12)
(0.12)

(0.05)
(0.08)

(0.08)
(0.03)

(0.01)
(0.11)

(0.01)
(0.17)

4.C
assava

0.06
-0.03

0.14
-0.71**

0.05
0.01

-0.18
0.06

0.01
0.04

-0.17
-0.10

-0.02
0.03

0.01
-0.01

0.00
0.09

-0.01
0.67*

(0.11)
(0.24)

(0.09)
(0.25)

(0.23)
(0.06)

(0.13)
(0.11)

(0.03)
(0.05)

(0.12)
(0.30)

(0.05)
(0.17)

(0.11)
(0.02)

(0.01)
(0.08)

(0.01)
(0.34)

5.R
oots

0.05
0.10

0.00
0.01

-1.02**
-0.06

0.11
-0.02

-0.01
0.06

-0.11
-0.03

0.01
0.00

-0.05
-0.05

-0.00
0.18*

-0.00
0.95**

(0.09)
(0.18)

(0.08)
(0.16)

(0.21)
(0.05)

(0.10)
(0.08)

(0.02)
(0.04)

(0.11)
(0.21)

(0.04)
(0.12)

(0.09)
(0.02)

(0.01)
(0.08)

(0.00)
(0.24)

6.Sugar
-0.07

0.14
-0.08

-0.03
-0.28

-0.77**
-0.03

-0.03
0.02

-0.15*
0.17

-0.15
-0.12

-0.12
-0.07

0.20**
-0.05*

-0.09
0.03*

1.48**
(0.10)

(0.16)
(0.09)

(0.16)
(0.21)

(0.12)
(0.12)

(0.09)
(0.06)

(0.07)
(0.19)

(0.20)
(0.07)

(0.11)
(0.09)

(0.06)
(0.02)

(0.11)
(0.02)

(0.29)

7.Pulses
0.11

-0.19
-0.01

-0.22
0.28

0.01
-1.10**

0.11
-0.07

0.17*
0.23

0.11
0.20**

0.09
0.13

-0.08*
0.01

0.03
-0.02*

0.45
(0.09)

(0.18)
(0.08)

(0.16)
(0.20)

(0.06)
(0.13)

(0.09)
(0.04)

(0.07)
(0.15)

(0.22)
(0.07)

(0.13)
(0.09)

(0.04)
(0.01)

(0.09)
(0.01)

(0.28)

8.N
uts

-0.18
-0.13

0.14
0.10

-0.08
-0.02

0.15
-1.06**

0.07
-0.04

0.23
-0.03

-0.07
-0.08

0.03
-0.03

0.01
-0.31**

0.01
1.10**

(0.12)
(0.24)

(0.09)
(0.24)

(0.25)
(0.07)

(0.15)
(0.11)

(0.04)
(0.05)

(0.15)
(0.32)

(0.05)
(0.18)

(0.10)
(0.03)

(0.01)
(0.12)

(0.01)
(0.37)

9.Vegetables
-0.08*

0.01
0.06

0.02
0.03

0.05
-0.13*

0.09**
-0.51**

0.07*
0.48**

-0.07
0.05

-0.04
0.08**

0.01
-0.02

-0.03
-0.06**

0.45**
(0.04)

(0.05)
(0.04)

(0.06)
(0.08)

(0.05)
(0.06)

(0.03)
(0.09)

(0.03)
(0.11)

(0.05)
(0.03)

(0.04)
(0.03)

(0.04)
(0.01)

(0.06)
(0.01)

(0.09)

10.Fruit
-0.09

0.01
-0.06

0.05
0.15

-0.12*
0.26**

-0.05
0.05

-0.91**
-0.19

0.06
0.02

-0.09
-0.02

-0.08*
-0.01

0.07
-0.01

1.38**
(0.07)

(0.11)
(0.08)

(0.10)
(0.13)

(0.05)
(0.08)

(0.05)
(0.03)

(0.06)
(0.10)

(0.11)
(0.05)

(0.06)
(0.06)

(0.03)
(0.01)

(0.08)
(0.01)

(0.15)

11.R
edM

eat
-0.14

0.01
-0.06

-0.28
-0.36*

0.05
0.10

0.08
0.18**

-0.12*
-1.56**

0.04
-0.13

0.02
-0.15*

-0.01
0.02

0.09
-0.02

2.39**
(0.09)

(0.15)
(0.10)

(0.16)
(0.18)

(0.09)
(0.13)

(0.08)
(0.06)

(0.06)
(0.21)

(0.16)
(0.07)

(0.10)
(0.07)

(0.05)
(0.01)

(0.11)
(0.01)

(0.32)

12.Poultry
0.12

-0.03
0.02

-0.23
-0.30

-0.12
-0.04

-0.08
-0.12*

-0.01
-0.03

-0.80
0.01

-0.11
-0.03

-0.00
-0.01

0.01
-0.01

3.15**
(0.18)

(0.39)
(0.10)

(0.40)
(0.38)

(0.10)
(0.21)

(0.19)
(0.05)

(0.06)
(0.16)

(0.56)
(0.06)

(0.30)
(0.19)

(0.02)
(0.02)

(0.10)
(0.01)

(0.80)

13.Eggs
-0.22

0.23
-0.26

-0.14
0.02

-0.28*
0.81**

-0.21
0.08

0.04
-0.69

0.07
-1.36**

-0.21
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TableD
.46:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$5.5povertylinein
U

ganda

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

Fats
C

offee
SoftD

rink
O

therFood

1.R
ice

-0.56*
0.04

0.03
-0.07

-0.09
0.12

-0.13
0.03

0.08
-0.15

-0.15
0.11

-0.03
0.03

-0.13
0.00

0.00
-0.17

-0.01
0.66*

(0.24)
(0.23)

(0.13)
(0.21)

(0.25)
(0.10)

(0.15)
(0.11)

(0.06)
(0.08)

(0.25)
(0.26)

(0.09)
(0.14)

(0.10)
(0.05)

(0.02)
(0.15)

(0.01)
(0.34)

2.M
aize

0.02
-0.11

-0.18
-0.33

0.36
0.11

-0.02
-0.21

0.01
-0.12

0.28
0.26

-0.02
-0.25

0.09
0.08*

-0.03
0.29

0.01
0.70

(0.13)
(0.37)

(0.13)
(0.25)

(0.28)
(0.08)

(0.15)
(0.13)

(0.04)
(0.08)

(0.21)
(0.36)

(0.07)
(0.18)

(0.14)
(0.04)

(0.02)
(0.16)

(0.01)
(0.42)

3.W
heat

0.01
-0.27

-0.20
0.18

-0.17
0.04

-0.23
0.07

-0.02
-0.04

-0.12
-0.09

-0.06
-0.06

-0.16
0.01

-0.01
0.09

-0.02**
1.09**

(0.11)
(0.16)

(0.22)
(0.17)

(0.22)
(0.06)

(0.13)
(0.09)

(0.04)
(0.07)

(0.18)
(0.15)

(0.07)
(0.12)

(0.11)
(0.04)

(0.01)
(0.13)

(0.01)
(0.17)

4.C
assava

-0.05
-0.37

0.15
-0.51

-0.05
-0.16

0.01
0.12

0.12*
0.14*

-0.19
-0.05

-0.03
0.08

-0.25
-0.02

-0.01
-0.01

0.01
0.79

(0.13)
(0.27)

(0.15)
(0.29)

(0.26)
(0.09)

(0.16)
(0.12)

(0.05)
(0.06)

(0.18)
(0.36)

(0.08)
(0.18)

(0.16)
(0.04)

(0.01)
(0.13)

(0.01)
(0.41)

5.R
oots

-0.04
0.23

-0.08
-0.04

-0.65**
-0.13

0.51**
-0.04

-0.08*
0.04

-0.15
0.08

0.01
-0.10

0.05
-0.07*

-0.02
0.11

-0.01
0.83**

(0.10)
(0.18)

(0.12)
(0.15)

(0.23)
(0.07)

(0.16)
(0.08)

(0.04)
(0.05)

(0.15)
(0.22)

(0.06)
(0.13)

(0.11)
(0.03)

(0.01)
(0.10)

(0.01)
(0.27)

6.Sugar
0.17

0.27
0.09

-0.32
-0.39

-0.80**
-0.11

0.22*
0.16

-0.04
-0.16

0.06
-0.04

0.04
-0.16

0.21**
-0.01

0.19
0.01

0.32
(0.13)

(0.19)
(0.11)

(0.18)
(0.21)

(0.18)
(0.16)

(0.11)
(0.09)

(0.08)
(0.25)

(0.18)
(0.07)

(0.11)
(0.10)

(0.08)
(0.02)

(0.15)
(0.02)

(0.29)

7.Pulses
-0.12

-0.04
-0.23

0.02
1.10**

-0.08
-1.17**

-0.11
-0.17*

-0.00
0.53

0.19
0.12

-0.26
0.27*

-0.20**
-0.01

-0.28
-0.01

0.74*
(0.14)

(0.22)
(0.15)

(0.23)
(0.37)

(0.11)
(0.22)

(0.12)
(0.07)

(0.08)
(0.28)

(0.25)
(0.08)

(0.15)
(0.13)

(0.07)
(0.02)

(0.16)
(0.01)

(0.36)

8.N
uts

0.03
-0.43

0.11
0.21

-0.10
0.18

-0.15
-0.53**

0.13*
0.05

0.39
-0.26

-0.05
0.06

-0.00
-0.00

0.07**
-0.45**

-0.00
0.69

(0.13)
(0.26)

(0.13)
(0.22)

(0.25)
(0.10)

(0.15)
(0.17)

(0.06)
(0.07)

(0.21)
(0.32)

(0.07)
(0.15)

(0.12)
(0.05)

(0.02)
(0.17)

(0.01)
(0.38)

9.Vegetables
0.11

0.01
-0.02

0.25**
-0.27**

0.15
-0.27**

0.16**
-0.83**

0.04
1.36**

0.13*
-0.06

-0.03
-0.11*

0.18**
0.03

0.09
-0.02

0.79**
(0.08)

(0.08)
(0.06)

(0.09)
(0.10)

(0.09)
(0.09)

(0.05)
(0.14)

(0.05)
(0.19)

(0.06)
(0.05)

(0.05)
(0.05)

(0.06)
(0.02)

(0.09)
(0.02)

(0.11)

10.Fruit
-0.17*

-0.25*
-0.05

0.21*
0.08

-0.05
-0.02

0.03
0.02

-0.84**
-0.03

-0.02
0.03

0.05
0.03

-0.03
-0.01

0.02
0.00

1.19**
(0.08)

(0.12)
(0.09)

(0.09)
(0.14)

(0.06)
(0.09)

(0.06)
(0.04)

(0.08)
(0.12)

(0.10)
(0.05)

(0.06)
(0.08)

(0.03)
(0.01)

(0.09)
(0.01)

(0.12)

11.R
edM

eat
-0.09

0.25
-0.06

-0.16
-0.18

-0.07
0.33*

0.18*
0.54**

0.00
-1.63**

0.16
-0.24**

0.03
-0.11

-0.07
0.04*

-0.19
0.04**

0.59**
(0.13)

(0.17)
(0.11)

(0.14)
(0.19)

(0.09)
(0.14)

(0.08)
(0.09)

(0.06)
(0.26)

(0.15)
(0.07)

(0.10)
(0.09)

(0.06)
(0.02)

(0.14)
(0.01)

(0.22)

12.Poultry
0.04

0.21
-0.07

-0.06
0.05

0.01
0.09

-0.14
0.04

-0.02
0.12

-0.41
-0.03

-0.03
0.11

0.03
-0.01

0.03
-0.00

1.55**
(0.14)

(0.32)
(0.10)

(0.30)
(0.30)

(0.07)
(0.15)

(0.15)
(0.03)

(0.05)
(0.16)

(0.49)
(0.06)

(0.22)
(0.16)

(0.02)
(0.02)

(0.10)
(0.00)

(0.51)

13.Eggs
-0.10

-0.12
-0.18

-0.13
0.02

-0.09
0.32

-0.13
-0.12

0.06
-1.16**

-0.13
-1.00**

-0.05
-0.16

-0.01
-0.00

-0.38
0.01

1.35**
(0.21)

(0.28)
(0.22)

(0.29)
(0.35)

(0.13)
(0.20)

(0.15)
(0.08)

(0.11)
(0.34)

(0.28)
(0.21)

(0.17)
(0.17)

(0.08)
(0.02)

(0.24)
(0.02)

(0.33)

14.Fish
0.02

-0.38
-0.06

0.09
-0.23

0.01
-0.28

0.04
-0.02

0.04
0.03

-0.02
-0.01

-0.63**
-0.19

-0.00
0.02

-0.08
-0.00

1.06**
(0.12)

(0.26)
(0.12)

(0.23)
(0.28)

(0.06)
(0.14)

(0.11)
(0.03)

(0.05)
(0.16)

(0.34)
(0.06)

(0.20)
(0.13)

(0.03)
(0.01)

(0.11)
(0.01)

(0.41)

15.D
airy

-0.13
0.11

-0.17
-0.34

0.11
-0.12

0.25*
-0.01

-0.07
0.02

-0.19
0.21

-0.05
-0.19

-0.67**
-0.06*

-0.01
0.17

0.01
1.05**

(0.09)
(0.19)

(0.13)
(0.21)

(0.23)
(0.06)

(0.12)
(0.08)

(0.04)
(0.06)

(0.16)
(0.26)

(0.06)
(0.13)

(0.14)
(0.03)

(0.01)
(0.10)

(0.01)
(0.27)

16.Fats
0.01

0.36**
0.05

-0.07
-0.41*

0.37**
-0.55**

0.00
0.34**

-0.05
-0.34

0.21*
-0.01

0.01
-0.15

-0.74**
0.14**

0.16
-0.06**

0.39*
(0.12)

(0.14)
(0.11)

(0.14)
(0.18)

(0.12)
(0.16)

(0.10)
(0.11)

(0.08)
(0.26)

(0.10)
(0.08)

(0.08)
(0.08)

(0.11)
(0.03)

(0.15)
(0.02)

(0.18)

17.C
offee

0.02
-0.54

-0.10
-0.11

-0.38
-0.04

-0.10
0.64**

0.23
-0.10

0.77
-0.13

-0.00
0.20

-0.05
0.62**

-0.85**
-0.37

0.12*
0.49

(0.17)
(0.32)

(0.15)
(0.26)

(0.33)
(0.19)

(0.20)
(0.23)

(0.18)
(0.10)

(0.40)
(0.36)

(0.10)
(0.19)

(0.14)
(0.21)

(0.07)
(0.24)

(0.05)
(0.47)

18.SoftD
rink

-0.24
0.67

0.15
-0.04

0.36
0.19

-0.47
-0.54**

0.08
0.02

-0.52
0.09

-0.21
-0.14

0.28
0.09

-0.05
-0.97**

-0.01
1.23**

(0.22)
(0.35)

(0.25)
(0.30)

(0.36)
(0.16)

(0.24)
(0.18)

(0.10)
(0.13)

(0.41)
(0.27)

(0.15)
(0.19)

(0.17)
(0.09)

(0.03)
(0.32)

(0.02)
(0.33)

19.O
therFood

-0.15
0.11

-0.30**
0.11

-0.31
0.06

-0.17
-0.07

-0.22
0.03

0.73**
-0.04

0.04
-0.00

0.18
-0.30**

0.13**
-0.04

-1.62**
1.18**

(0.13)
(0.15)

(0.12)
(0.11)

(0.17)
(0.15)

(0.15)
(0.10)

(0.19)
(0.07)

(0.26)
(0.09)

(0.08)
(0.08)

(0.09)
(0.09)

(0.04)
(0.16)

(0.18)
(0.16)

N
ote:T

histableshow
sthesam

ple-w
idem
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elasticityoffood

dem
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prices(colum

ns1thru
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TableD
.48:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$1.9povertylineand
under$3.2poverty

linein
Tanzania

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

1.R
ice

-1.31**
0.23

-0.38**
-0.43**

-0.33*
-0.19*

0.41**
0.25*

-0.12
-0.14

0.55*
0.08

-0.08
-0.68**

-0.03
0.02

0.02
0.19*

0.00
1.76**

(0.26)
(0.17)

(0.14)
(0.15)

(0.14)
(0.08)

(0.15)
(0.12)

(0.12)
(0.11)

(0.24)
(0.13)

(0.06)
(0.16)

(0.13)
(0.05)

(0.03)
(0.08)

(0.03)
(0.28)

2.M
aize

0.19*
-0.54**

0.08*
-0.01

-0.11**
0.06*

-0.08*
-0.17**

-0.01
0.14**

-0.18*
-0.19**

-0.02
0.21**

0.02
-0.01

0.02**
-0.01

0.01
0.58**

(0.08)
(0.06)

(0.04)
(0.05)

(0.04)
(0.02)

(0.04)
(0.04)

(0.03)
(0.04)

(0.07)
(0.05)

(0.02)
(0.04)

(0.05)
(0.01)

(0.01)
(0.03)

(0.01)
(0.08)

3.W
heat

-0.56*
0.13

-1.12**
-0.14

0.16
-0.10

0.17
-0.01

-0.26
-0.06

0.04
0.28*

0.09
-0.11

-0.06
0.18**

0.03
0.04

0.03
1.61**

(0.23)
(0.15)

(0.25)
(0.13)

(0.15)
(0.11)

(0.20)
(0.10)

(0.14)
(0.13)

(0.23)
(0.11)

(0.05)
(0.15)

(0.10)
(0.06)

(0.04)
(0.08)

(0.03)
(0.22)

4.C
assava

-0.41
0.03

-0.07
-0.55*

-0.17
-0.00

0.20
-0.21

0.07
-0.15

0.42
0.26

0.09
-0.18

0.03
0.04

-0.01
-0.10

-0.02
0.43

(0.21)
(0.14)

(0.10)
(0.28)

(0.13)
(0.06)

(0.15)
(0.15)

(0.11)
(0.10)

(0.30)
(0.29)

(0.11)
(0.18)

(0.15)
(0.04)

(0.02)
(0.09)

(0.02)
(0.37)

5.R
oots

-0.33*
-0.36**

0.13
-0.21*

-0.81**
0.04

-0.40**
0.02

-0.14
-0.21*

0.08
0.04

0.06
-0.09

-0.11
0.09**

0.03
0.11

-0.04*
1.26**

(0.15)
(0.11)

(0.10)
(0.11)

(0.16)
(0.06)

(0.11)
(0.09)

(0.08)
(0.08)

(0.15)
(0.10)

(0.05)
(0.09)

(0.09)
(0.03)

(0.02)
(0.06)

(0.02)
(0.19)

6.Sugar
-0.41*

0.17
-0.15

-0.06
0.10

-0.80**
0.07

-0.06
-0.24

0.27*
0.11

-0.18
0.16**

0.07
-0.06

-0.09
-0.17**

0.04
0.00

1.36**
(0.21)

(0.13)
(0.17)

(0.12)
(0.13)

(0.20)
(0.27)

(0.09)
(0.17)

(0.11)
(0.22)

(0.11)
(0.05)

(0.12)
(0.10)

(0.08)
(0.06)

(0.07)
(0.06)

(0.23)

7.Pulses
0.56*

-0.31*
0.17

0.18
-0.45**

0.05
-0.76**

-0.00
-0.29*

-0.02
-0.21

-0.02
-0.02

0.08
0.12

-0.23**
0.07

-0.10
-0.04

1.05**
(0.24)

(0.15)
(0.18)

(0.15)
(0.17)

(0.14)
(0.28)
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TableD
.50:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$5.5povertylinein
Tanzania

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

1.R
ice

-0.09
0.12

-0.44*
-0.34*

-0.13
-0.15

0.04
0.28*

-0.28*
-0.19

-0.01
-0.08

-0.00
-0.30*

-0.06
-0.04

0.00
0.09

0.03
0.84**

(0.34)
(0.18)

(0.17)
(0.16)

(0.16)
(0.10)

(0.19)
(0.13)

(0.13)
(0.15)

(0.24)
(0.16)

(0.05)
(0.15)

(0.13)
(0.06)

(0.03)
(0.08)

(0.03)
(0.19)

2.M
aize

0.13
-0.44**

0.08
-0.17

-0.06
-0.03

-0.05
-0.12

0.04
-0.03

0.22
-0.31**

-0.04
0.28**

-0.13
0.08**

0.01
0.13*

0.03*
0.57**

(0.15)
(0.13)

(0.09)
(0.11)

(0.09)
(0.05)

(0.08)
(0.06)

(0.07)
(0.08)

(0.16)
(0.11)

(0.04)
(0.08)

(0.07)
(0.02)

(0.02)
(0.06)

(0.01)
(0.12)

3.W
heat

-0.63**
0.09

0.13
-0.07

0.08
-0.12

-0.16
0.14

-0.28*
-0.20

0.20
0.14

0.04
0.00

-0.14
0.17**

0.08
0.09

0.04
1.05**

(0.23)
(0.15)

(0.27)
(0.12)

(0.15)
(0.10)

(0.21)
(0.09)

(0.14)
(0.13)

(0.22)
(0.11)

(0.05)
(0.17)

(0.10)
(0.06)

(0.04)
(0.08)

(0.03)
(0.14)

4.C
assava

-0.58*
-0.36

-0.09
-0.39

-0.63**
-0.25*

0.41
-0.46*

0.17
0.07

0.34
0.57

0.29
-0.78*

0.10
-0.05

-0.08*
-0.28

-0.06*
1.29**

(0.29)
(0.24)

(0.14)
(0.46)

(0.24)
(0.11)

(0.23)
(0.20)

(0.15)
(0.17)

(0.46)
(0.52)

(0.20)
(0.32)

(0.18)
(0.05)

(0.04)
(0.15)

(0.03)
(0.49)

5.R
oots

-0.18
-0.12

0.07
-0.47**

-0.01
0.00

0.03
-0.08

-0.21*
-0.30*

0.18
0.17

0.09
-0.18

-0.23
0.00

0.00
-0.05

-0.01
1.01**

(0.19)
(0.13)

(0.13)
(0.14)

(0.22)
(0.08)

(0.14)
(0.10)

(0.10)
(0.12)

(0.20)
(0.15)

(0.05)
(0.12)

(0.12)
(0.04)

(0.03)
(0.08)

(0.02)
(0.15)

6.Sugar
-0.39

-0.13
-0.22

-0.37*
0.01

-0.31
0.22

-0.27*
-0.22

0.57**
0.32

-0.02
0.11

-0.10
-0.11

-0.03
-0.14

-0.00
-0.10

0.92**
(0.25)

(0.14)
(0.19)

(0.15)
(0.17)

(0.24)
(0.32)

(0.11)
(0.20)

(0.17)
(0.24)

(0.13)
(0.05)

(0.15)
(0.09)

(0.12)
(0.07)

(0.07)
(0.07)

(0.19)

7.Pulses
0.12

-0.07
-0.17

0.47
0.09

0.17
0.72

0.14
0.07

-0.00
-0.88

0.12
-0.15

0.15
-0.21

-0.30
0.21

-0.13
0.06

0.33
(0.39)

(0.21)
(0.32)

(0.31)
(0.25)

(0.27)
(0.79)

(0.18)
(0.24)

(0.21)
(0.51)

(0.32)
(0.13)

(0.29)
(0.19)

(0.18)
(0.11)

(0.13)
(0.09)

(0.51)

8.N
uts

0.54*
-0.36*

0.17
-0.60**

-0.17
-0.25**

0.13
-0.75**

-0.32**
0.04

0.53
0.26

-0.06
-0.17

0.49**
0.01

0.01
0.01

-0.02
1.63**

(0.26)
(0.18)

(0.14)
(0.23)

(0.18)
(0.09)

(0.17)
(0.27)

(0.11)
(0.14)

(0.32)
(0.29)

(0.11)
(0.25)

(0.17)
(0.05)

(0.03)
(0.14)

(0.03)
(0.30)

9.Vegetables
-0.45*

0.06
-0.32

0.19
-0.25

-0.13
0.05

-0.22*
-0.61**

0.10
0.33

0.04
0.07

0.09
0.15

-0.21*
-0.05

0.05
0.00

0.66**
(0.22)

(0.15)
(0.17)

(0.14)
(0.14)

(0.13)
(0.18)

(0.09)
(0.20)

(0.14)
(0.25)

(0.14)
(0.05)

(0.14)
(0.11)

(0.08)
(0.05)

(0.08)
(0.05)

(0.19)

10.Fruit
-0.33

-0.08
-0.24

0.09
-0.39*

0.39**
-0.02

0.06
0.09

-0.85**
-0.17

0.10
0.05

-0.22
-0.06

0.13*
0.07

0.04
-0.00

0.89**
(0.26)

(0.17)
(0.17)

(0.18)
(0.18)

(0.11)
(0.18)

(0.12)
(0.15)

(0.21)
(0.28)

(0.15)
(0.06)

(0.16)
(0.14)

(0.05)
(0.04)

(0.09)
(0.03)

(0.19)

11.R
edM

eat
-0.02

0.21
0.14

0.21
0.14

0.12
-0.49

0.26
0.17

-0.10
-1.16*

-0.10
-0.28

0.39
-0.05

0.21*
0.02

-0.21
0.03

0.96*
(0.28)

(0.23)
(0.19)

(0.32)
(0.19)

(0.12)
(0.31)

(0.20)
(0.19)

(0.19)
(0.50)

(0.44)
(0.19)

(0.33)
(0.20)

(0.10)
(0.04)

(0.18)
(0.04)

(0.46)

12.Poultry
-0.15

-0.42**
0.06

0.31
0.09

-0.03
0.02

0.12
-0.02

0.03
-0.17

-0.90
-0.06

0.08
-0.01

-0.06
-0.00

0.06
0.01

1.83**
(0.16)

(0.15)
(0.07)

(0.30)
(0.12)

(0.05)
(0.14)

(0.13)
(0.09)

(0.08)
(0.36)

(0.50)
(0.14)

(0.20)
(0.13)

(0.03)
(0.02)

(0.11)
(0.02)

(0.36)

13.Eggs
0.01

-0.17
0.13

0.68
0.29

0.16
-0.33

-0.09
0.16

0.12
-1.15

-0.20
-1.43**

0.46
0.08

-0.10
-0.01

-0.09
0.02

0.85
(0.30)

(0.26)
(0.18)

(0.71)
(0.29)

(0.15)
(0.37)

(0.28)
(0.20)

(0.19)
(0.97)

(0.80)
(0.43)

(0.55)
(0.25)

(0.08)
(0.03)

(0.19)
(0.05)

(0.98)

14.Fish
-0.58

0.50
-0.01

-0.87*
-0.28

-0.09
0.11

-0.13
0.06

-0.25
0.71

0.19
0.21

-1.66**
0.03

-0.11
-0.08

0.07
-0.10

1.42**
(0.35)

(0.27)
(0.23)

(0.42)
(0.20)

(0.11)
(0.26)

(0.21)
(0.17)

(0.19)
(0.53)

(0.39)
(0.18)

(0.45)
(0.20)

(0.08)
(0.06)

(0.15)
(0.06)

(0.46)

15.D
airy

-0.16
-0.32*

-0.20
0.11

-0.35
-0.09

-0.24
0.42**

0.12
-0.08

-0.13
-0.01

0.03
0.02

-0.33
0.00

0.01
-0.08

-0.03
1.49**

(0.24)
(0.16)

(0.14)
(0.20)

(0.18)
(0.07)

(0.16)
(0.14)

(0.12)
(0.14)

(0.32)
(0.25)

(0.08)
(0.19)

(0.25)
(0.04)

(0.03)
(0.12)

(0.02)
(0.25)

16.Fats
-0.12

0.34**
0.48**

-0.10
0.04

-0.02
-0.62*

0.04
-0.44*

0.28**
0.83**

-0.13
-0.10*

-0.17
0.05

-0.23
0.15*

-0.03
0.06

0.59**
(0.21)

(0.12)
(0.17)

(0.11)
(0.11)

(0.17)
(0.28)

(0.08)
(0.19)

(0.11)
(0.22)

(0.11)
(0.04)

(0.14)
(0.08)

(0.27)
(0.08)

(0.06)
(0.09)

(0.17)

17.C
offee

0.03
0.05

0.56
-0.45*

0.03
-0.48*

1.08**
0.09

-0.27
0.40*

0.18
0.02

-0.01
-0.37

0.08
0.38*

-0.38**
0.01

0.05
0.76**

(0.30)
(0.20)

(0.29)
(0.19)

(0.19)
(0.24)

(0.39)
(0.12)

(0.24)
(0.20)

(0.33)
(0.20)

(0.05)
(0.23)

(0.14)
(0.17)

(0.14)
(0.10)

(0.09)
(0.23)

18.SoftD
rink

0.47
0.79

0.35
-0.90

-0.20
-0.00

-0.37
0.03

0.17
0.11

-1.12
0.36

-0.11
0.21

-0.24
-0.03

0.01
-0.43

0.08
0.82

(0.48)
(0.45)

(0.35)
(0.49)

(0.40)
(0.17)

(0.35)
(0.38)

(0.31)
(0.29)

(0.81)
(0.69)

(0.20)
(0.45)

(0.40)
(0.09)

(0.07)
(0.35)

(0.06)
(0.53)

19.O
therFood

0.37
0.51

0.44
-0.53

-0.17
-0.58

0.43
-0.08

0.01
-0.03

0.40
0.25

0.08
-0.81

-0.24
0.22

0.08
0.21

-0.91**
0.93*

(0.55)
(0.38)

(0.43)
(0.35)

(0.30)
(0.57)

(0.75)
(0.24)

(0.49)
(0.29)

(0.61)
(0.34)

(0.15)
(0.52)

(0.24)
(0.47)

(0.17)
(0.20)

(0.30)
(0.46)

N
ote:T

histableshow
sthesam

ple-w
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edian
elasticityoffood

dem
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(quantityconsum
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food
prices(colum

ns1thru
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totalhousehold
expenditures(thelastcolum
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TableD
.52:Fooddem

andelasticitiesw
ith

respecttofoodpricesandtotalhouse-
hold

expendituresforconsum
ersabove$1.9povertylinebutunder$3.2poverty

linein
N

igeria

Food
G

roup
Exp.

R
ice

M
aize

W
heat
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assava

R
oots
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N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

1.R
ice

-0.71**
-0.02
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-0.00
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TableD
.54:Fooddem

andelasticitiesw
ithrespecttofoodpricesandtotalhouse-

hold
expendituresforconsum

ersabove$5.5povertylinein
N

igeria

Food
G

roup
Exp.

R
ice

M
aize

W
heat

C
assava

R
oots

Sugar
Pulses

N
uts

Vegetables
Fruit

R
edM

eat
Poultry

Eggs
Fish

D
airy

O
ils

C
offee

SoftD
rink

O
therFood

1.R
ice

-0.46**
-0.20**

-0.04
0.07

-0.22**
0.09**

-0.21**
0.05

0.05
-0.03

-0.06
0.01

-0.06
-0.16*

0.03
0.07**

0.10**
0.03

-0.04**
0.60**

(0.10)
(0.06)

(0.06)
(0.05)

(0.07)
(0.03)

(0.04)
(0.04)

(0.03)
(0.03)

(0.07)
(0.07)

(0.04)
(0.07)

(0.04)
(0.02)

(0.03)
(0.03)

(0.01)
(0.13)

2.M
aize

-0.35**
0.12

0.13
-0.19**

-0.27**
0.06

-0.02
0.05

-0.03
-0.03

0.23**
0.19

0.01
-0.16*

-0.00
-0.05*

-0.05
-0.01

0.00
1.24**

(0.09)
(0.14)

(0.08)
(0.07)

(0.10)
(0.03)

(0.04)
(0.04)

(0.03)
(0.03)

(0.09)
(0.18)

(0.04)
(0.07)

(0.05)
(0.02)

(0.03)
(0.03)

(0.01)
(0.22)

3.W
heat

-0.07
0.08

-0.20*
0.03

-0.17**
0.07**

0.06
-0.06*

0.01
-0.06

-0.34**
-0.05

0.05
-0.00

-0.03
0.01

-0.01
-0.12**

-0.00
1.19**

(0.05)
(0.05)

(0.10)
(0.04)

(0.07)
(0.03)

(0.04)
(0.03)

(0.03)
(0.03)

(0.06)
(0.05)

(0.03)
(0.06)

(0.04)
(0.02)

(0.02)
(0.03)

(0.01)
(0.09)

4.C
assava

0.10
-0.15**

0.08
-0.56**

-0.13
0.06*

-0.01
-0.07

-0.05
0.04

-0.05
-0.05

0.01
0.01

0.03
0.05**

-0.03
0.03

-0.02**
0.52**

(0.07)
(0.06)

(0.07)
(0.08)

(0.08)
(0.02)

(0.03)
(0.04)

(0.02)
(0.02)

(0.07)
(0.08)

(0.03)
(0.06)

(0.04)
(0.02)

(0.03)
(0.03)

(0.01)
(0.18)

5.R
oots

-0.16**
-0.11*

-0.10
-0.09*

-0.56**
-0.05*

-0.05
0.04

-0.08**
0.09**

0.02
0.06

0.06
0.07

0.08*
-0.03

0.01
0.01

-0.03**
0.62**

(0.05)
(0.05)

(0.05)
(0.04)

(0.08)
(0.02)

(0.03)
(0.03)

(0.02)
(0.02)

(0.06)
(0.05)

(0.03)
(0.05)

(0.03)
(0.01)

(0.02)
(0.02)

(0.01)
(0.10)

6.Sugar
0.25*

0.12
0.22*

0.13*
-0.29**

-0.81**
-0.33**

-0.04
0.07

-0.09
-0.06

-0.05
-0.01

-0.03
-0.15*

0.06
-0.07

-0.14**
-0.06**

1.32**
(0.10)

(0.07)
(0.09)

(0.06)
(0.09)

(0.07)
(0.07)

(0.05)
(0.05)

(0.05)
(0.10)

(0.07)
(0.06)

(0.07)
(0.06)

(0.04)
(0.04)

(0.04)
(0.02)

(0.13)

7.Pulses
-0.35**

-0.01
0.12

-0.04
-0.13

-0.16**
-0.36**

0.02
-0.03

0.03
0.15*

-0.04
0.09*

-0.03
0.01

-0.24**
-0.00

0.04
0.07**

1.01**
(0.06)

(0.04)
(0.07)

(0.04)
(0.07)

(0.03)
(0.07)

(0.03)
(0.04)

(0.03)
(0.06)

(0.04)
(0.04)

(0.06)
(0.05)

(0.03)
(0.03)

(0.03)
(0.01)

(0.09)

8.N
uts

0.11
0.09

-0.22*
-0.17

0.13
-0.04

0.02
-0.71**

-0.09
-0.15**

-0.20*
0.05

0.01
-0.00

0.05
0.14**

-0.02
0.09*

0.01
1.27**

(0.12)
(0.08)

(0.10)
(0.09)

(0.12)
(0.05)

(0.06)
(0.08)

(0.05)
(0.05)

(0.09)
(0.16)

(0.06)
(0.10)

(0.07)
(0.04)

(0.05)
(0.04)

(0.02)
(0.20)

9.Vegetables
0.07

-0.01
0.05

-0.08**
-0.16**

0.05*
-0.01

-0.04
-0.65**

0.00
0.07

0.06
-0.07*

-0.08
0.07*

-0.15**
-0.02

0.02
0.01

0.61**
(0.04)

(0.03)
(0.05)

(0.02)
(0.05)

(0.02)
(0.03)

(0.02)
(0.04)

(0.02)
(0.04)

(0.03)
(0.03)

(0.04)
(0.03)

(0.02)
(0.02)

(0.02)
(0.01)

(0.06)

10.Fruit
-0.12

-0.04
-0.17*

0.06
0.23**

-0.06
0.03

-0.13**
-0.02

-1.05**
-0.02

-0.06
0.13**

-0.03
-0.06

-0.03
0.09**

0.21**
-0.02

1.29**
(0.07)

(0.05)
(0.09)

(0.04)
(0.07)

(0.03)
(0.05)

(0.04)
(0.03)

(0.06)
(0.07)

(0.05)
(0.05)

(0.06)
(0.05)

(0.03)
(0.03)

(0.04)
(0.01)

(0.10)

11.R
edM

eat
-0.09

0.13**
-0.31**

-0.06
-0.02

-0.01
0.07*

-0.06*
0.01

-0.00
-0.27**

0.05
-0.05

-0.12*
-0.04

-0.04*
0.08**

-0.06**
0.02

1.23**
(0.06)

(0.04)
(0.06)

(0.04)
(0.06)

(0.02)
(0.03)

(0.02)
(0.02)

(0.02)
(0.09)

(0.06)
(0.04)

(0.05)
(0.04)

(0.02)
(0.02)

(0.02)
(0.01)

(0.09)

12.Poultry
-0.08

0.08
-0.12

-0.05
-0.07

-0.03
-0.06

0.01
-0.04

-0.04*
-0.04

-1.65*
-0.08

-0.01
-0.07

-0.04
0.01

-0.07*
-0.01

2.23**
(0.08)

(0.09)
(0.08)

(0.05)
(0.08)

(0.02)
(0.04)

(0.04)
(0.03)

(0.02)
(0.08)

(0.76)
(0.05)

(0.07)
(0.08)

(0.04)
(0.03)

(0.03)
(0.01)

(0.74)

13.Eggs
-0.32*

0.03
0.15

0.02
0.18

-0.02
0.17

0.01
-0.24**

0.19*
-0.27

-0.35
-0.65**

0.17
-0.13

-0.02
0.10

0.03
0.09**

1.85**
(0.16)

(0.10)
(0.15)

(0.10)
(0.16)

(0.07)
(0.10)

(0.08)
(0.09)

(0.08)
(0.18)

(0.22)
(0.15)

(0.15)
(0.10)

(0.06)
(0.07)

(0.07)
(0.03)

(0.31)

14.Fish
-0.16**

-0.08
0.02

-0.01
0.06

-0.00
-0.01

0.01
-0.06*

-0.00
-0.10

0.10
0.06

-0.69**
-0.01

-0.06**
-0.03

0.01
-0.00

0.89**
(0.06)

(0.04)
(0.06)

(0.04)
(0.06)

(0.02)
(0.03)

(0.03)
(0.02)

(0.02)
(0.05)

(0.06)
(0.03)

(0.07)
(0.03)

(0.02)
(0.02)

(0.02)
(0.01)

(0.11)

15.D
airy

0.00
-0.00

-0.10
0.02

0.13
-0.10*

-0.01
0.03

0.05
-0.06

-0.12
-0.11

-0.06
-0.07

-0.75**
-0.08

-0.01
-0.12*

-0.05*
1.59**

(0.10)
(0.07)

(0.10)
(0.06)

(0.10)
(0.05)

(0.07)
(0.05)

(0.05)
(0.04)

(0.10)
(0.21)

(0.05)
(0.09)

(0.11)
(0.04)

(0.05)
(0.05)

(0.02)
(0.25)

16.O
ils

0.13**
-0.05

0.07
0.05**

-0.06
0.04*

-0.26**
0.10**

-0.18**
-0.01

-0.03
0.02

0.01
-0.10**

-0.04
-0.77**

-0.02
0.03

0.07**
0.63**

(0.04)
(0.03)

(0.04)
(0.02)

(0.04)
(0.02)

(0.04)
(0.02)

(0.03)
(0.02)

(0.04)
(0.05)

(0.02)
(0.03)

(0.03)
(0.04)

(0.01)
(0.02)

(0.01)
(0.08)

17.C
offee

0.22*
-0.09

-0.06
-0.09

-0.03
-0.07

-0.03
-0.02

-0.07*
0.10**

0.25**
0.12

0.09
-0.16

-0.01
-0.07**

-0.85**
0.06

0.03
1.63**

(0.10)
(0.06)

(0.08)
(0.06)

(0.10)
(0.04)

(0.06)
(0.05)

(0.03)
(0.04)

(0.09)
(0.11)

(0.05)
(0.09)

(0.07)
(0.03)

(0.05)
(0.04)

(0.01)
(0.15)

18.SoftD
rink

0.04
-0.02

-0.35**
0.03

-0.02
-0.12**

0.06
0.09*

-0.01
0.22**

-0.21**
-0.16*

0.03
-0.02

-0.16**
0.02

0.06
-0.76**

0.04**
1.37**

(0.07)
(0.06)

(0.08)
(0.05)

(0.08)
(0.04)

(0.06)
(0.04)

(0.04)
(0.05)

(0.08)
(0.08)

(0.05)
(0.06)

(0.05)
(0.03)

(0.03)
(0.05)

(0.01)
(0.12)

19.O
therFood

-0.22**
0.02

0.01
-0.12**

-0.21**
-0.10**

0.27**
0.04

0.03
-0.03

0.13*
0.02

0.15**
-0.01

-0.13**
0.24**

0.07**
0.11**

-0.65**
0.84**

(0.05)
(0.04)

(0.07)
(0.04)

(0.06)
(0.03)

(0.05)
(0.03)

(0.04)
(0.03)

(0.06)
(0.05)

(0.04)
(0.05)

(0.04)
(0.03)

(0.03)
(0.03)

(0.02)
(0.10)

N
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Appendix E

Elasticity calculations

E.1 Price Elasticities of Demand
Following Lewbel and Pendakur, 2009, and as discussed in more detail in Mc-
Cullough et al., 2021, we calculate price and demand elasticities follow from the
demand system discussed in the main text (Eq. 2.1), repeated below for ease of
reference.

w∗
hit = µi +

J∑
j=1

αijphjt +
L∑

r=1

βiry
r
ht +

J∑
j=1

αijy(yht × phjt) +
K∑
k=1

γikzhkt + uhit,

(h = 1, ..., H; i = 1, ..., J − 1; t = 1, ..., T ).

The price elasticities are calculated from the partial derivatives of the de-
mand system equation with respect to log pj , which gives the Hicksian budget
share semi-elasticity of ∂wi

∂ log pj
= αij + αijyy. Because wi = qi

Hpi/x
H where

the superscript H emphasizes variables are compensated, we can express the
Hicksian semi-elasticity as a function of the conventional Hicksian price elastic-
ity, so that ∂wi

∂ log pj
= ∂(qi

Hpi/x
H)

∂ log pj
, which becomes ∂ log qi

H

∂ log pj
wi + 1ijwi − wiwj

with some rearrangement, where 1ij = 1 when i = j and 0 otherwise (see Mc-
Cullough2021). The Hicksian price elasticity matrix is then hij =

αij+αijyy

wi
−

1ij + wj .

E.2 Total Expenditure Elasticities of Demand
In order to calculate total expenditure elasticity of demand for each food group,
we take the partial derivative of a matrix formation of Eq. 2.1 with respect to
total expenditures, log x. We must account for the fact that the budget sharewi
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appears on both sides of the demand equation. This gives the following J × 1

semi-expenditure elasticity vector, se:

se = (IJ + TP ′)
−1
P, (E.1)

where IJ is an identify matrix with dimension J , T is a J × 1 vector whose
ith element equals

∑L
r=1 rβiry

r−1, and P is the J × 1 vector of log prices. J
represents the number of food groups in the demand system plus one for the
numeraire good. Because the total expenditure elasticity, ηi, is a function of the
semi-elasticity (ηi = sei

wi
+1), we calculate the J×1 vector of total expenditure

elasticities as:

η = (diag(W ))−1[(IJ + TP ′)
−1
T
]
+ 1J , (E.2)

where W is the J × 1 vector of observed budget shares and 1J is a J × 1 vector
of ones.

We calculate predicted budget shares (i.e., conditional means of observed
budget shares) and replace the observed budget shares with the predicted in the
above equations to obtain expected demand elasticities.

E.3 Nutrient Demand Elasticities
First, we start with the total quantity φ consumed of each macro- and micro-
nutrient arising from each food group i (φγi). Hereafter we use “nutrient” as
shorthand for dietary energy and each macro- and micro- nutrient. The total
intake of each nutrient is then the sum across all food groups of nutrient in-
take for that food group, so that φγ =

∑
i φγi, for i ̸= J , i.e., excluding the

numéraire good good.
Each nutrient γ’s content in food group i is given by:

φγi = αγiqi(p1, ..., pJ , y), (E.3)

where αγi represents the nutrient γ content of food group i, and qi represents
the quantity demanded of food group i.

We derive nutrient demand elasticities by totally differentiating Eq. E.3 with
respect to prices and total expenditures, which results in

dφγ

φγ

=
∑
i

aγi dqi
1

φγ

. (E.4)
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Given qi is a function of price good groups(including the numéraire good)
and total expenditure y, we take total differentiation of qi with respect to prices
and total expenditure to get the following formula:

dqi
qi

=
∑
j

eij
dpj
pj

+ ηi
dy

y

dqi =
[∑

j

eij
dpj
pj

+ ηi
dy

y

]
qi,

(E.5)

where eij indicates own- or cross-price elasticities and ηi represents total expen-
diture elasticities.

Substituting the expression dqi from Eq. E.5 into Eq. E.4, we have the
following equation:

dφγ

φγ

=
∑
i

aγi
[∑

j

eij
dpj
pj

+ ηi
dy

y

] qi
φγ

=
∑
j

πγj
dpj
pj

+ ργ
dy

y
,

(E.6)

where πγj =
∑

i aγiqi
eij
φγ

is the elasticity of demand for nutrient γ with respect
to price of the j th food and ργ =

∑
i aγiqi

ηi
φγ

is the total expenditure elasticity
of demand for nutrient γ.

E.4 Simulation cost calculations
In order to calculate the cost of a giving a household a price voucher that targets
food groups within category a with a discount of PV to a given household, we
multiply the post-voucher total household expenditures on food by the mag-
nitude of the price discount. The value to a recipient household of a voucher
discounting food groups in category a by PV follows. In this case, a 25% price
discount on food category awould correspond withPVa = 25%. This value is
the same as the cost of the voucher to the government, ignoring administrative
costs:
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VPVa =
∑
i∈a

(
1 +

∑
j∈a

(εij · −PVa%)

)
· qipi · PVa%

=
∑
i∈a

(
1 +

∑
j∈a

(εij · −PVa%)

)
· wiy · PVa%

We also calculate the marginal propensity to consume food in the aggregate
for a household, as depicted in rows 9-12 of Table 2.2. The marginal propensity
to consume food (MPC) represents the share of the cash transfer that is used
to increase food consumption. VCT represents the change in food expenditure
that is induced by the cash transfer as a proportion of baseline food expenditure.
We assume that a fixed percentage (e.g., 75%) of the cash transfer (CT ) is used
to raise total consumption expenditures (EI).

MPCF = VCT

∑
j ̸=20wj · y
CT

,

where VCT =
∂ln(

∑
j ̸=20wjy)

∂lny
· EI

y
=

1∑
j ̸=20wjy

·
∂(
∑

j ̸=20wjy)

∂lny
· EI

y

=
1∑

j ̸=20wjy
·
∂(
∑

j ̸=20
pjqj
y
y)

∂lny
· EI

y

=
1∑

j ̸=20wjy
· EI

y
·
∂(
∑

j ̸=20
pjqj
y
y)

∂lny

=
1∑

j ̸=20wjy
· EI

y
·
∑
j ̸=20

∂qj
∂lny

pjqj
qj

=
1∑

j ̸=20wjy
· EI

y
·
∑
j ̸=20

ηjpjqj

=
EI∑

j ̸=20wjy
·
∑
j ̸=20

ηjwj,

where CT is the size of the cash transfer in level USD PPP, EI is the increase in
total consumption expenditures due to the cash transfer, y is total pre-transfer
household expenditures (in level USD PPP) for a poor household (i.e., median
across Q1 and Q2), wj is budget share for food category j (with item 20 repre-
senting the the non-food “other” expenditures category), and ηj represents the
total expenditure elasticity of demand for food category j.
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