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Abstract

We estimate a collective complete demand system model to recover children's resource shares
and analyze their poverty. Identi�cation of the sharing rule between children and adults
relies on private assignable goods and distribution factors. Based on Ethiopian LSMS-ISA
data for two sub-samples of families with children (married male-headed and single female-
headed), we observe inequalities in intrahousehold resource allocation and welfare. We �nd
that children command less household resources and are poorer than adults which worsen
with the number of children. Resource allocation is a�ected by parental di�erences in
education and age, child education, proportions of female children and women, and number
of non-biological children. Single-mothers not only are more altruistic to their children, but
also avoid higher child poverty than married male heads although this seems to disappear
when the number of children increases. Unlike the general belief that poor children live only
with poor adults and households, our estimates show that non-poor families and adults also
host poor children. Further, traditional poverty measures, which ignore intrahousehold
resource allocation, are found to understate child (and adult) poverty. Lastly, regional and
rural-urban disparities are found to exist. Findings have implications for fertility, gender,
targeting and spatial redistribution issues.
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1 Introduction

Considering the household as a black box, the unitary model assumes that choices of all

household members, including children, are proxied by a single preference of the household

head. This, besides violating the microeconomics teachings of individual consumer theory,

hides a member's welfare loss or gain due to any inequality in intrahousehold resource

allocation. However, there is substantial evidence that rejects this model and underlines

the role of intrahousehold resource allocation since the early 90's (e.g., Thomas, 1990;

Schultz, 1990; Bourguignon et al., 1993; Browning et al., 1994). Very importantly, ignoring

this intrahousehold resource allocation leads to a considerable understatement of the

level of poverty in developing countries (Haddad and Kanbur, 1990; Dunbar et al., 2013;

Bargain et al., 2014).

Unlike the neoclassical model, the collective household model argues that household

choices are grounded on individual member preferences. In seminal contributions, Chiap-

pori (1988, 1992) contends that the key to unlock the black box is the sharing rule with

which the family allocates available resources across its members. When such a rule exists,

e�ciency of the collective decision process is implied and exogenous bargaining process

within the household is captured. One can thus consider intrahousehold inequality in

resource allocation and make individual welfare analyses.

Consequently, there has been an increased interest, both in academic and global policy

fronts, to measure resource shares and welfare of household members including children.

Academia continues documenting inequality in intrahousehold resource allocation (Bour-

guignon et al., 1993; Browning et al., 1994; Lise and Seitz, 2011; Dunbar et al., 2013;

Bargain et al., 2014; Mangiavacchi et al., 2018). Globally, Commission on Global Poverty

recently recommended the World Bank to compute poverty rates at women, children and

young adults levels. However, until the seminal article of Bourguignon (1999), children

had no bargaining power and were considered as public or private goods for their par-

ents. As they do not enter households by choice and generally bring little to household

resources, children could be the most vulnerable to intrahousehold inequality (Dunbar

et al., 2013). On the other hand, they may bene�t from parental altruism (Bhalotra,

2004) especially from mothers.

Yet, only few empirical evidence is available from developing countries on resource shares

and welfare of children allowing them to bargain with adults in a collective framework.
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And the existing scant evidence is mixed. Dunbar et al. (2013) and Bargain et al. (2014)

apply almost similar collective consumption models, though with di�erent identi�cation

strategies, on data from Malawi and Cote d'Ivoire respectively. Very recently, the method-

ologies in these studies are applied using data from two more sub-African countries: Bose-

duker (2018) in Ghana and Bargain et al. (2018) in South Africa. All, except Bose-duker

(2018), �nd that child resource shares are lower than adults and vary by family size

and structure, and that conventional poverty measures understate the incidence of child

poverty. In contrast, Mangiavacchi et al. (2013), �tting a complete collective demand

system model, document children enjoying higher resource shares than adult females but

traditional poverty indices slightly overstating child poverty in Albania. This goes in line

with the �ndings of Bose-duker (2018) for Ghana.1 The current study aims to contribute

to this debate by estimating the sharing rule of children from a complete collective demand

system and analyzing their poverty status using data from Ethiopia.

One source of debate in the collective consumption model literature is identi�cation of

the sharing rule. As almost all surveys collect consumption data at household level,

the issue is on how one can recover from household level consumption data information

about individual members. While some of the recommended structural models are highly

restrictive (e.g., consumption of purely private and private goods) and easy to estimate

resource shares such as Chiappori (1992), others are liberal but di�cult such as Browning

et al. (2006). Yet, others propose models at the middle that are only a little restrictive and

easy to estimate from Engel curves (Lewbel and Pendakur, 2008; Dunbar et al., 2013). A

crucial identifying restriction, for example, is that resource shares are independent of total

household expenditure which Menon et al. (2012) and Bargain et al. (2018) empirically

validate it.

In this study, we use a similar restriction but follow the estimation procedures of a collec-

tive Almost Ideal Demand System model as in Menon et al. (2017) and Mangiavacchi et al.

(2013, 2018) to recover the resource sharing rules of children and adults. The demand

system consists of four commodity groups: food and beverages, clothing, utilities and

energy, and other non-durable goods. The sharing rule is allowed to depend on individual

observed assignable expenditures and distribution factors where the former are scaled by a

function that captures the within-household resource transfer. Private assignable expen-

1In fact, the issue of overstatement or understatement of child poverty across authors and methods
needs to be examined cautiously since that depends on the assumption made on children's needs. Child
poverty line is lower with lower needs so that poverty is lower. Thank you Olivier Bargain for raising
this issue.
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ditures are found from assignable clothing and footwear, education, certain personal care

items, and other adult goods (alcohol, tobacco, chat/Khat). In addition to the traditional

distribution factors in the literature (parental di�erences in education and age), we use

as distribution factors other variables pertinent to children (if all children attend school,

proportions female children and women, and number of non-biological children).

Our empirical exercise uses data from the 2013/14 wave of the Ethiopia Socioeconomic

Survey (ESS), conducted as part of the LSMS-ISA project by the World Bank and

Ethiopia's Central Statistical Agency (CSA). Missing prices are also obtained from prices

surveys of the CSA. We choose a sample of families with children, composed of two sub-

samples (two-parent male-headed and single-parent female-headed families). Ethiopia is

an interesting case study for our issue as it is one of the poorest countries in the world with

a sizable child population, over 52% according the latest census. O�cial adult-equivalent-

based child poverty incidence (32.4%) is higher than that at the household level (29.6%)

(MoFED, 2012; CSA et al., 2015). Multidimensional poverty incidence is also among

the highest in the world (87%) and human development index remains one of the least

(0.396). These are despite the government pursuing various anti-poverty and `transforma-

tion' strategies over the past couple of decades and the economy growing fast, for instance

at 8% in per-capita terms over the period 2004�2014 (World Bank, 2016). Moreover, the

ESS provides many household and individual consumption and other details which we

exploit for implementing our theoretical framework.

Once children's resource shares are estimated and analyzed, we use them to compute

poverty measures of incidence, depth and severity. These intrahousehold inequality-robust

rates are then compared with those based on equal resource sharing (household level). A

needs-based national poverty line is preferred to dollar/day thresholds. We also test the

hypotheses by Haddad and Kanbur (1990) that poverty depth and severity measures

which ignore intrahousehold resource allocation understate the level of poverty and that

the fate of the headcount ratio is an empirical matter. In addition, we aim to provide some

evidence on the gender and family structure aspects of intrahousehold resource allocation

as we estimate child resource shares and poverty indices for married male-headed and

single female-headed families. As a further bene�t of the new method to child poverty

estimation using resource shares, we look at the overlap between the poverty of children,

adults and the household. What proportion of poor children live with non-poor adults?

What portion of poor children live in non-poor households? Do these di�er when the head

is a female? We also provide some evidence on the overlap between child undernutrition
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and monetary poverty at child, adult and household levels. We lastly answer the question

of how our estimates vary with the number of children and over space.

Our results generally con�rm inequalities in intrahousehold resource allocation and poverty

which vary with number of children, family structure and space. The allocation is signi�-

cantly a�ected by parental di�erences in education and age, child education, proportions

of female children and women and number of non-biological children. In particular, older

mothers assign more resources to children. Children's expenditure shares are also higher

if they are all in school and when there are more girls relative to boys. We �nd that chil-

dren have lower expenditure shares (16% or 30%) than adults (23% or 32%) depending

on family type (male-headed or single-mother). Monetarily, these correspond to monthly

non-durable per-child outlays of ETB 339 or 433 and per-adult outlays of ETB 491 or

457 in male-headed or single-mother families respectively. Consistent with Bargain et al.

(2014), results show that single-mothers are more altruistic to children than male-heads.

Using resource shares to estimate poverty incidence, depth and severity measures, we

�nd that children are poorer than adults which also vary with family type and space. In

a sample of families with children, prevalence of child poverty increases from 65% when

there is only one child to 93% when families host more than four children. Single-mothers,

besides being more altruistic to their children, host less poorer children than male-heads.

Inline with previous literature and hypotheses by Haddad and Kanbur (1990), traditional

poverty measures, which by construction ignore intrahousehold resource allocation, are

found to understate child (and adult) poverty compared to those based on resource shares.

Our estimates also show that up to a �fth of non-poor households and adults host poor

children, unlike the general belief that poor children live only with poor adults and house-

holds. Changing the poverty measure to undernourished children also provides similar

conclusion, in particular and consistent with Brown et al. (2017), that up to a tenth of

monetarily non-poor adults or households host stunted children. Moreover, less portion

of poor children live with non-poor adults in female-headed families than in male-headed

ones, in line with our previous evidence that single mothers in general are more equal

to their children than adults in male-headed families. These overlaps question the e�ec-

tiveness of using household information to target children's welfare. Finally, we observe

regional and rural-urban disparities in resource shares and poverty. The remaining part

of the �rst essay is organized as follows. In the next section, we discuss the theoretical

framework as well as empirical and post-estimation issues. After describing the data in
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the third section, we present and discuss the results in the fourth section. The last section

provides concluding remarks.

2 Theoretical Framework and Estimation Issues

In this section, we provide the theoretical framework with the underlying assumptions

and identi�cation strategies of the sharing rule. This is followed by brief discussion of

empirical issues pertinent to estimation of a collective Almost Ideal Demand System. Post-

estimation matters related to recovering of resource shares and poverty measurement are

also highlighted.

2.1 The Collective Household Consumption Model

Consider a household consisting of adults and children, indexed by k = 1, 2 respectively.2

Private goods could either be assigned to each member, e.g., clothing, or non-assigned,

e.g., food. Represent adults' assignable consumption by c1 and children's by c2 and

aggregate non-assignable consumption by q so that total household consumption becomes3

C = c1 + c2 + q.

In a centralized setting, the budget constraint of the collective household is pc1c
1 +pc2c

2 +

pqq = e, where ph , h = c1, c2, q, are associated prices of assignable and non-assignable

goods and e is total household expenditure. Unlike assignable goods, one cannot observe

individual quantities and prices of non-assignable goods (q1, q2, pq1 , pq2). Only q(= q1+q2)

and pq are observable.

Preferences of each household member are assumed to be caring type in which the util-

ity of one member depends on the sub-utility of the other; i.e. for each k = 1, 2 we

consider Uk(c1, c2, q1, q2;d) = Uk[u1(c1, q1;d), u2(c2, q2;d)] where d represents a vector of

2The very scant literature that estimates a collective consumption model with public goods makes a
strong assumption that people in di�erent marital status have similar preferences, as done for singles and
married ones by Browning et al. (2013). However, such an assumption fails to identify the model when
children are considered as decision makers, as we do in this paper, and it is di�cult to observe children
living alone. Moreover, in our empirical application, the vast majority of goods are private, for e.g. food
and beverages, clothing, and other goods categories constitute a total share of over 92%.

3Note that if index k = 1, 2 is superscript, it indicates an endogenous variable and if it is subscript, it
is associated with an exogenous variable. Also note that i and j index goods.
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demographic variables4 that a�ect preferences of the members directly so that observed

heterogeneity is captured. Note that d = (d1, d2, d12) where d1 and d2 are characteristics

speci�c to adults and children respectively while d12 are household-level characteristics.

We also assume that utilities uk are continuously di�erentiable as a consequence of which

demand functions of each member will ultimately be smooth.

We assume that household decisions are Pareto-e�cient (Chiappori, 1988, 1992). This

alternatively means that family decisions are made in a decentralized fashion in two stages:

(i) Members decide on how to share the total household expenditure e so that each member

receives a sharing rule φk with φk > 0 and e = φ1+φ2. (ii) Given the sharing rule φk, each

member maximizes her own utility function uk(ck, qk;d) subject to her individual budget

constraint p
′

ck
ck + p

′
cq
k = φk thereby choosing her optimal (Marshallian) consumptions of

assignable goods ĉk = ck(pck , pq, φk,d) and non-assignable goods q̂k = qk(pck , pq, φk,d).

Household-level (aggregate) Marshallian demand systems of assignable and non-assignable

goods are obtained as

ĉ(pc1 , pc2 , pq, e,d) = c1(pc1 , pq, φ1,d) + c2(pc2 , pq, φ2,d)

and

q̂(pc1 , pc2 , pq, e,d) = q1(pc1 , pq, φ1,d) + q2(pc2 , pq, φ2,d).

Note that individual-level optimal Marshallian demands are observed as functions of

prices, the sharing rule and demographic attributes. Optimal consumption levels of the

non-assignable goods are only observed at the household level.

2.1.1 The Collective Complete Demand System

The demand system model we specify follows from Menon et al. (2017) and Mangiavac-

chi et al. (2013, 2018) who extend the QUAIDS of Banks et al. (1997) to the collec-

tive framework and hence named the Collective Quadratic Almost Ideal Demand System

(CQUAIDS). The model begins with a speci�cation of an individual expenditure function

in terms of price aggregators and a demographically-translating household technology to

ultimately get individual Hicksian and Marshallian budget share demands. The sharing

4They are also termed �preference factors� (Bourguignon et al., 2009).
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rule is speci�ed as a function of observed individual expenditure and a vector of distribu-

tion factors. Individual expenditures are also scaled (Chavas et al., 2017) in a way that

guarantees independence of the sharing rule and total expenditure (Menon et al., 2012).

However, we �t a linear version of the model to our data. For a detailed derivation of the

model, see Appendix ??.

Given continuous and concave price p aggregators taking up the usual functional forms,

lnAk(p) = 1
2

(
α0 +

∑
i

αilnpi + 1
2

∑
i

∑
j

γijlnpilnpj

)
; Bk(p) = β0Π

i
p
βk
i
i , and λk(p) =

∑
i

λki pi,

additionally assumed to be a di�erentiable, homogeneous function of degree zero of prices.

The demographically-modi�ed demand for good i in terms of budget share wi is aggregated

from member demands wki as

wi = αi + ti(d) +
∑
j

γijlnpj + β1
i [lne

∗
1 − lnA1(p)] + λ1i

[lne∗1 − lnA1(p)]2

B1(p)

+ β2
i [lne

∗
2 − lnA2(p)] + λ2i

[lne∗2 − lnA2(p)]2

B2(p)
(1)

where lne∗1 and lne
∗
2 are modi�ed logarithmic individual total expenditures from observed

ones (lnek) given by a translating household technology:

lne∗k = lnek −
∑
i

ti(d)lnpi. (2)

Demographic augmenting of the demand system helps capture observed heterogeneity

among households and is done by introducing a translating technology ti(d) so that de-

mographic attributes d enter additively with expenditures (Lewbel, 1985; Perali, 2003).

They are de�ned for simplicity as ti(d) =
∑

r
τirdr for r = 1, ...R. Note that we can esti-

mate, for each good i, income parameters (β1
i , β

2
i , λ

1
i and λ

2
i ) at the individual level while

the rest at the household level (i.e. intercepts αi, price parameters γij and demographic

scaling e�ects ti(d)).

2.1.2 The Sharing Rule

Until now, we have made an implicit assumption that individual total expenditures ek

are observed. Such information, nonetheless, is barely collected, as is the case in many
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household surveys and in the survey we use in this study. As a solution to this issue,

one can exploit expenditures on exclusive or assignable goods p′
cc

k to learn about how

much each member receives from total household resources and then correct for the re-

sulting measurement error (Caiumi and Perali, 2015; Menon et al., 2017; Mangiavacchi

and Piccoli, 2017). Obviously, the lower the proportion of non-assignable expenditures
p′
qq

ek
, the lower will be the measurement error. We will get back to this correction issue in

a moment.

In our case, we have exploited all available expenditure information in the survey if some

goods are consumed exclusively by adults or children. Expenditures on clothing, which

are collected at male, female, girl and boy levels, as well as on education, which are col-

lected at each individual level, are clearly assignable expenditures. Moreover, we make

an assumption to regard consumption of the following items exclusively by adults: alco-

holic drinks, stimulants (speci�cally, chat and cigarettes) and certain personal care items.

Once assignable individual expenditures are taken into account, non-assignable expendi-

tures are assumed to be shared equally by adults and children.5 Hence, one can consider

ek = p′
cc

k

hk
+

p′
qq

h
where hk is the number of persons in adult and children groups and h

is household size (Chavas et al., 2017). Consequently, observed resource shares become

σk = ek∑
ek
k

where σ1 + σ2 = 1, so that we can write

lnek = σklne. (3)

Returning to the awaiting correction issue of ek, a modifying function m(z) ∈
(

0, e
ek

)
is

used to correct any measurement error related to ek which leads to speci�cation of the

sharing rule. The arguments of this function are distribution factors z which a�ect the

intrahousehold bargaining between adults and children but not their preferences.6 The

m-function can optionally be thought to capture the magnitude and direction of transfer

of resources from adults to children or vice versa (Menon et al., 2017): if m < 1, the

expenditure transfer goes from member 1 (adult) to member 2 (child) and the direction

is reversed if m > 1.

This enables to de�ne the sharing rule, which explains a shadow intrahousehold resource

5Chavas et al. (2017) test the innocence of such an assumption; they show that assuming a fair
distribution of non-assignable goods among family members does not a�ect parameter estimates of the
sharing rule (see their Proposition 5 and Appendix B).

6Note that the scaling function does not depend on expenditures, a separability property in line with
the theoretical properties of independence of income of the sharing rule by Dunbar et al. (2013) and
Chavas et al. (2017) and the empirical validation by ?.
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allocation, as a function of individual expenditures and distribution factors, i.e. for mem-

ber 1 (adult), we have φ1(e1, z) = e1 ·m(z) which in log becomes linear as7

lnφ1(e1, z) = lne1 + lnm(z) = σ1lne+ lnm(z). (4)

Since by de�nition lne = lnφ1 + lnφ2 = lne1 + lne2, we have the sharing rule for member

2 (child) equal to

lnφ2(e2, z) = lne− lnφ1 = σ2lne− lnm(z). (5)

The functional form of the scaling function m(z) is assumed to be of Cobb-Douglas type

for empirical purposes so that in log form, it becomes linear as:

lnm(z) =
L∑
l=1

φzllnzl (6)

where L is the dimension of distribution factors vector z.

The introduction of the expenditure-scaling function m(z), and consequently the sharing

rule, has the e�ect of modifying the system speci�ed in 1 into

wi = αi + ti(d) +
∑
j

γijlnpj + β1
i [lnφ

∗
1 − lnA1(p)] + λ1i

[lnφ∗
1 − lnA1(p)]2

B1(p)

+ β2
i [lnφ

∗
2 − lnA2(p)] + λ2i

[lnφ∗
2 − lnA2(p)]2

B2(p)
(7)

where, from (2), (4) and (5), lnφ∗
1 and lnφ∗

2 are given by lnφ∗
1 = σ1lne + lnm(z) −∑

i

ti(d)lnpi and lnφ
∗
2 = σ2lne− lnm(z)−

∑
i

ti(d)lnpi. In our empirical application, we �t

to our data the linear version of the above model where the quadratic terms λ1i and λ
2
i

are not estimated.

7Since φk should not exhaust all household total expenditures e, i.e. φk < e, the m-function is
restricted to stay between 0 and e

ek
.
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2.2 Empirical Estimation and Post-estimation Issues

Endogeneity of Total Expenditure

We address endogeneity of total expenditure primarily due to measurement errors by

instrumenting total expenditure using wealth indicators as an instrument.8 However,

wealth may still be mismeasured as a result, for example, of omission or incorrect valuation

of its components. As far as these mismeasurements are independent of consumption recall

errors and if wealth is correlated with true total expenditures, our proposed instrument

remains valid (Dunbar et al., 2013). A control function procedure is used, which uses

as regressors the residuals of an auxiliary regression of total expenditure on a set of

socio-demographic variables and our instrument into the demand system model (Dauphin

et al., 2011; Mukasa, 2015; Mangiavacchi et al., 2018). The procedure is executed in

two steps: the log of total expenditure lne is �rst estimated using OLS on a vector η of

socio-demographic variables and the instrument as lne = η.δ + υ and then the residual

υ̂ = lne− η.δ enters in the estimation of the demand system.

This gives the CAIDS model in budget shares as

wi = αi + ti(d) +
∑
j

γijlnpj + β1
i [lnφ

∗
1 − lnA1(p)]

+ β2
i [lnφ

∗
2 − lnA2(p)] + ρiυ̂ + ξi (8)

where ρi captures any endogeneity of total expenditure and ξi is the error term.

The system is �nally estimated using feasible generalized nonlinear least squares method

and imposing the QUAIDS standard regulatory conditions: adding-up (
∑

i
αi = 1),

homogeneity (
∑

i
γij =

∑
j
γij = 0,

∑
i
τir = 0 and

∑
i
βki = 0 for each k = 1, 2) and

symmetry (γij = γji, ∀i 6= j).

In our empirical exercise, we estimate the model for two sub-samples of families with

children: married male-headed and single female-headed families. The basic motivation

behind our choice of the two sub-samples is that our assumption that children may be

8We also note that prices too may potentially be endogenous due, for example, to common unobserved
shifts in preferences a�ecting both prices and quantities. However, lack of plausible instruments for a
host of prices leads us to assume that they are exogenous. In fact, we are not alone in this respect (see,
for instance, Dauphin et al. (2011) and Mangiavacchi and Piccoli (2017) for recent ones who only consider
endogeneity of total expenditure but assume exogeneity of prices).
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treated di�erently in the two family structures and hence their bargaining power and

welfare may vary.9

Post-estimation Issues

Once the estimated resources of adults φ∗
1 and children φ

∗
2 are recovered, aggregate resource

shares Sk are given by

Sk =
φ∗
k

e
, k = 1, 2

where e is total household expenditure. Per-child and per-adult resources rk and resource

shares sk are given by

rk =
φ∗
k

hk
and sk =

Sk
hk

where hk is the number of adults or children.

The identi�cation of resource shares allows us the measurement of poverty and inequality

at individual level. Unlike the traditional method, which relies on counting of families

with children living below the poverty line to identify children as poor, this new method

provides the �true� poverty of children. It also provides better estimation of the depth

and severity of poverty. In the empirical estimation, we consider the national poverty

line that is based on the Cost of Basic Needs and takes into account both food and non-

food needs. Two types of poverty estimates are computed for each index: one group

based on estimated resources rk for children and adults, which take into account the

intrahousehold resource allocation, and another based on equal-sharing expenditures y at

the household level (adult-equivalents in our case). Haddad and Kanbur (1990) show that

poverty measures which ignore intrahousehold allocation understate the level of poverty.

Consider two expenditure gap functions, g(rk, z) convex in estimated individual resources

rk and g(y, z) convex in household level expenditures y, de�ned as

g(rk, z) =


(
z−rk
z

)α
, rk ≤ z

0, rk > z
and g(y, z) =


(
z−y
z

)α
, y ≤ z

0, y > z

9Estimating a single model merging married male-headed and married female-headed together su�ers
from very low sample sizes for the latter. For drawing better gender-based comparisons, we exclude
married female-headed and single male-headed households, both of which are very negligible. Hence, we
separately estimate for married male-headed and for single-mother families with children. This is also
due to the fact that some of our distribution factors account for parental (wife-husband) di�erences in
age and education which cannot be de�ned for single-mothers. Bargain et al. (2014) do similarly in their
alternative estimations.
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where z is poverty line. α is a measure of poverty aversion. When α = 0, the function

g measures headcount. α = 1 implies depth, and α = 2 indicates severity of poverty.

Note also that it is only when α ≥ 1 that g(rk, z) and g(y, z) become convex in rk and

y respectively. Hence, the FGT (Foster et al., 1984) poverty indices based on individual

resources rk and adult-equivalent household level expenditure y are given by

Pαk(rk, z) =
1

N

N∑
n=1

g(rk, z) and Pα(y, z) =
1

N

N∑
n=1

g(y, z)

where n = 1, 2, ..., N is the number of households with children. For convex g(rk, z) and

g(y, z) (i.e. α = 1, 2), Haddad and Kanbur (1990) show that P1k(rk, z) > P1(y, z) and

P2k(rk, z) > P2(y, z). These say that both poverty depth and severity measures that ignore

intrahousehold resource allocation understate the level of poverty. Nonetheless, where

convexity fails (i.e. α = 0), Haddad and Kanbur (1990) argue that P0k(rk, z) ≷ P0(y, z),

implying a headcount ratio with no account of intrahousehold resource allocation can

overstate or understate poverty and is an empirical matter. Later, we will verify these

hypotheses using data from Ethiopia.

3 Ethiopian Expenditure Data

Data for the study come from the 2013/14 wave of Ethiopia Socioeconomic Survey (ESS)

collected jointly by the World Bank and the Central Statistical Agency of Ethiopia (CSA)

as part of the Living Standard Measurement Study-Integrated Surveys of Agriculture

(LSMS-ISA). ESS is a panel survey with three waves to date (2011/12, 2013/14 and

2015/16). While the sample design of the �rst wave provides representative estimates

for rural-area and small-town households, subsequent waves include medium and large

towns and cities so that they have become nationally-representative. It uses a strati�ed,

two-stage design where regions of Ethiopia serve as the strata. The �rst stage involves the

selection of primary sampling units (or enumeration areas) using simple random sampling.

The second stage of sampling entails the selection of households. ESS contains household-

level data on a range of modules including expenditure, assets, shocks, non-farm enter-

prises, credit and farm production. Individual data on demographics, education, health,

some expenditure items and time use are also collected. Moreover, community-level data

as well as data on prices from local markets are available. However, in addition to being a

rural-only survey, the 2011/12 wave lacks expenditure data on education, health, housing
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and food away from home. Lack of price data for assignable clothing and other goods

such as education and personal care also forced us to exclude the 2015/16 wave.

This study, therefore, employs the 2013/14 wave in which data came from 5,262 households

were collected. All of the waves of ESS do not collect expenditures on durable goods

except on home furniture. Only information on the number of ownership of more than 35

assets is gathered. A wealth index from these assets is used to instrument total household

expenditure. Individual-level labor incomes and household-level income from various non-

labor sources, transfers and non-farm enterprises are aggregated with farm income which

is extracted from the production, sales, home consumption and associated costs of various

crops, livestock and their by-products. The wealth index aggregate of ESS by FAO's Rural

Income Generating Activities (RIGA) project is used in this study.

We aggregate the various non-durable expenditure items into four expenditure groups:

food at home and alcohol, clothing, household utilities and energy, and other goods. The

details are available in Table 9 of the Appendix. The food and alcohol expenditure group

is aggregated from 26 food items and a sub-group of alcoholic drinks. The second group in

our expenditure aggregation is clothing. It is composed of non-assignable linen as well as

assignable clothes, shoes and fabric for men, women, boys and girls. The third expenditure

group consists of household utilities and energy.10 All other non-durable expenditures are

aggregated in the fourth group: other goods, composed of spending on education, food

away from home, cigarettes, laundry and other personal care, and transport.

Prices data come in various forms. For food at home items, we calculate unit values

from expenditure and quantity information. For the majority of non-food items, local

market prices collected in ESS price questionnaire are employed. For alcoholic drinks,

food away from home and for non-food items whose prices are missing in ESS (namely,

water, electricity, communication, education, personal care items, matches, and assignable

and non-assignable clothing), we resort to the 2013/14 CSA's average retail prices. We

�rst aggregate them up to the zone (provincial) level and then match them to the ESS

data.

From a total of 5,262 households, we select 3,196 families with children composed of two

sub-samples: two-parent male-headed (2,467 households) and single-parent female-headed

10We exclude housing rents because only 13% of households with children reported rents and no housing
prices are available. Given that over 70% of our sample are of rural households and over 92% have their
own home so that they do not pay rents, this assumption of equal treatment of rents will not pose
a serious problem. The associated welfare di�erences could be captured by di�erences in spending on
various household utilities and energy items.
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(729 households). Exclusive/assignable consumption is based on a host of non-durable

expenditure items. Clothing and footwear expenditures, collected at male, female, girl

and boy levels as well as education expenditures, collected at individual level, are clearly

assignable. Further, we assign expenditures on alcoholic drinks, stimulants (chat/khat

and cigarettes) and some personal care items to adults.

Table 1 presents the descriptive statistics of key variables by family structure and for the

whole sample. As expected, the vast majority of household resources (about 70 percent

in male-headed and 65 percent in single-mother households) are spent on food at home

and alcohol. However, compared to the male-headed, single-mother families spend a

little higher share on non-necessities (household utilities and energy and other goods).

Moreover, t-test results for mean di�erences in observed resource and shares of each child

and adult exhibit statistical di�erences in the two family types.

We consider 15 demographic variables referring to the household in general and its mem-

bers (head and children) in particular. If the head sick and Christian (Muslim and other

religions being the reference category) capture the head's characteristics. The number of

children who fell sick and, to account for the age factor, the number of older children (aged

between 15 and 17) are incorporated to control for children's attributes. Two household

level characteristics are used to control for economic status: female employment ratio

(working females over household total labor of 14-60 years) and if the household has safe

water source. Presence of other adults than parents is also controlled. Whether seasonal

di�erences matter is captured by a dummy if the household was interviewed in February.

Exposures to price shock and natural shocks are also accounted for. Finally, spatial dif-

ferences in demand are controlled by incorporating dummies for rural areas as well as �ve

regions (Amhara, Oromia, SNNP, Tigray and Other regions), with living in the capital,

Addis Ababa, being the reference category.

15



Table 1: Descriptive statistics of key variables: ESS 2013/14
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In total, 71% of our sample households live in rural areas, 75% for the traditional male-

headed and 55% for single-mother ones. Moreover, a �fth of them are drawn from each of

Amhara region, Oromia region and other smaller regions, a quarter from SNNP region, a

tenth from Tigray and the rest from Addis Ababa. Both family types statistically di�er

in almost all of the demographic variables considered. Notably, average household size in

married male-headed families is 5.8, of whom 3.3 (57%) are children, while these �gures

are 4.0 and 2.1 (53%) in single-mother families. For the total sample, children account

for 56% of the 5.4 family size. The latest available census shows that children constitute

over 52% of the population in Ethiopia.

We use six distribution factors to partly capture the rule governing bargaining between

children and their parents: education and age di�erences between wife and husband (only

for the male-headed sub-sample), if all children are in school, proportion of female chil-

dren, proportion of women, and number of non-biological children. Distribution factors,

by de�nition, do not a�ect preferences but do in�uence bargaining power. As that feature

of not a�ecting preferences is di�cult to verify, we prefer motivating the choice of the

majority of the distribution factors from the literature. Education and age di�erences

or ratios of couples are quite popular determinants of intrahousehold resource allocation

(Dercon and Krishnan, 2000; Menon et al., 2017; Chavas et al., 2017). To capture the role

played by gender in intrahousehold resource allocation, we use two ratios - proportions

of female children and female adults, the �rst of which is also employed by Mangiavac-

chi and Piccoli (2017). Lastly, we consider as exogenous the number of extended or

non-biological children which may also a�ect bargaining power in the household without

a�ecting consumption choices.

Note that, as demonstrated in Table 1, the various budget shares signi�cantly di�er in the

two family types implies that it is wrong to analyze intrahousehold bargaining of children

with adults merging the two sub-samples and using single-motherhood as a distribution

factor. For married male-headed households, the husband on average has 1.3 more years of

education than his wife, which could reach up to 15 years. There is also a substantial age

gap between couples, the wife being 8.5 years younger on average, and ranging between 40

years younger and 25 years older.11 In over 70 percent of single-mother households, school-

age children attend school which is signi�cantly higher than in male-headed households

11This is not in fact surprising as women in Sub-Saharan Africa typically marry older men, with median
di�erence of 7 years (UN Population Division, 2001, World Marriage Patterns, New York). Bargain et al.
(2014) also �nd for Cote d'Ivoire that mean di�erence ranges between 8.2 to 8.7 depending on the number
of children.
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(60 percent). While the proportion of girls and boys is almost balanced in both family

structures, single-mother families have obviously more adult women. Moreover, not all

children live with their biological parents: as many as four and eight children in male-

headed and single-mother households are non-biological (extended) respectively. These

distribution factors are proposed to play a role in the resource allocation between children

and their parents.

4 Results and Discussion

This section presents the results of our estimations and discussions are also made where

deemed necessary. After brie�y presenting our intermediate results from the demand

system estimations, we present and discuss our estimates on child resource shares and

poverty. Analyses are also made disaggregating the estimates by number of children,

region and rural/urban residence.

4.1 Demand System Estimation Results

We estimate two collective AIDS models: a quadratic version for married male-headed

households and a linear version for single female-headed households. These speci�cations

are dictated by the Engel curves shown in Figure 2 and estimation results are summarized

in Table 11 in the Appendix. In addition to having the expected sign, the majority of price-

and expenditure-related parameters are signi�cantly di�erent from zero at conventional

levels. Control parameters ρi capturing endogeneity of total expenditure are signi�cant in

three-fourths of both sub-sample regressions indicating that the log of total expenditure

would have been endogenous had it not been instrumented. Results of the regression of log

of total expenditure on the wealth index instrument and other variables, whose residuals

enter in the demand systems regressions for our controlling exercise, are summarized in

Table 10 in the Appendix.

Some signi�cant non-spatial demographic e�ects on non-durable consumption are ob-

served. For example, religion plays a role where families headed by a Christian male,

relative to Muslims and other believers, have lower spending on food and alcohol but

higher on household utilities and energy. While the sickness of the head increases food
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spending and reduces clothing, more number of sick children does the opposite. And as

expected, both family types with more older children (15 to 17 years) as well as other

adults have higher clothing demands. Households hit by price shocks adjust by reduc-

ing consumption of food alcohol and increasing that of other goods. These correlations

reverse direction when shocks are natural disasters.

Regarding spatial e�ects, there exist signi�cant di�erences in demand across regions. As

expected, compared to living in the capital city, living in less urbanized regions of Amhara,

Oromia, SNNP and other smaller regions is associated with higher food expenditure shares

and lower demands for utilities and energy and other goods categories.

The associated income and prices elasticities are also estimated and they are summarized,

along with their standard errors, in Table 12 of the Appendix. The signs are in line with

theory. Both children and adults reveal almost similar income elasticity patterns: inelastic

for food and clothing, almost unitary for utilities and elastic for other goods. Magnitude

wise, adults are a little more elastic than children for clothing and utilities. Consistent

with consumption theory, all own-price elasticities (uncompensated and compensated) are

also negative. In particular, own-price e�ects indicate that except the other goods cate-

gory, which is elastic, all categories are inelastic. The compensated cross-price elasticities

generally suggest substitutability: food and alcohol category is a signi�cant substitute

for clothing category and other goods category, and the latter are substitutes for food,

clothing and utilities categories in traditional families.

The estimated coe�cients of the sharing function are presented in Table 2. Five out of

six distribution factors in married male-headed and and two out of four in single female-

headed families signi�cantly a�ect the bargaining power between children and adults.

The years of schooling di�erence between parents (wife minus husband) positively and

signi�cantly a�ects adults' sharing rule, against the expectation that educated mothers,

relative to fathers, are more altruistic towards their children. In contrast, Dunbar et al.

(2013) �nd that higher mother's education is associated with higher bargaining power

(resource shares) for both children and women in Malawi. The negative coe�cient of the

di�erence in age between the wife and the husband also implies that older mothers tend

to keep more resources to children.
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Table 2: Coe�cients of the sharing rule's expenditure scaling m-function: bargaining

Variable
Male-headed Single-mother

Coe�. Coe�.

Educ. di�. (wife-husb.) 0.187*** (0.037) -

Age di�. (wife-husb.) -0.069*** (0.015) -

All children in school -0.324* (0.166) 1.200** (0.504)

% of female children -0.409* (0.228) -0.181 (0.327)

% of women 1.188 (0.862) 3.178*** (2 .940)

# of non-biol children 0.291** (0.145) 0.120 (0 .122)

Notes: *, ** & *** show signi�cance at 10%, 5% & 1% levels respectively. Standard errors, corrected for clustering and
sampling weights, are in parentheses.

When all children are in school, their relative resource sharing rules are higher in tradi-

tional families where the male is the head though this e�ect is reversed in single-mother

families. On the other hand, parents with more female children keep less resources to

themselves, as shown by the negative coe�cient attached to the proportion of female chil-

dren, also suggesting a boy-girl discrimination as documented elsewhere (Deaton, 1989;

Gibson and Rozelle, 2004; Dunbar et al., 2013). This distribution factor nonetheless is not

signi�cant in single-parent families. Also as expected, the proportion of women reduces

children's sharing rule. Lastly, the number of non-biological (extended) children is also

another distribution factor and it reduces the resource share of children in both family

types though it is not statistically signi�cant in single-mother households. This is in line

with discrimination by adults against children who are not their own biological daughters

or sons. These �ndings have important policy implications such as in income transfer

programmes targeted at child poverty since their e�ectiveness is largely conditional on

parental altruism (Bhalotra, 2004).

4.2 Estimated Children's Resources and Poverty

4.2.1 Children's Resources

Based on observed individual expenditures and estimated expenditure-scaling function

coe�cients, which are demographically-augmented, we compute the sharing rule or the

shadow resource allocation between children and adults. The average estimates for both

family structures and the whole sample, along with observed shares for comparison, are

presented in Table 3.

20



Table 3: Means of estimated resources and shares by family type

Male-headed Single-mother Whole sample

Total expenditure (ETB) (e) 2221 (53.04) 1664 (87.82) 2115 (46.33)

Resources in ETB:

Children's resources (φ2) 1033*** (28.02) 804*** (56.76) 989 (25.18)

Each child 339*** (8.87) 433*** (20.00) 357 (8.37)

Adults' resources (φ1) 1188*** (35.38) 860*** (44.23) 1126 (30.01)

Each adult 491 (14.82) 457 (19.70) 485 (12.57)

Resource shares:

Children's resource share (S2 = φ2/e) 0.47* (0.005) 0.49* (0.008) 0.48 (0.005)

Each child (r2 = S2/h2) 0.16*** (0.002) 0.30*** (0.007) 0.19 (0.002)

Adults' resource share (S1 = φ1/e) 0.53* (0.005) 0.51* (0.008) 0.52 (0.005)

Each adult (r1 = S1/h1) 0.23*** (0.003) 0.32*** (0.007) 0.24 (0.003)

Notes: *** & * show signi�cance of mean di�erence in male-headed and single-mother sub-samples at 1% & 10% levels
respectively. ETB = Ethiopian Birr; 1 ETB = 0.0524 US$ (2013/14 Avg.) (NBE). All observations are weighted to make
estimates nationally representative. Standard errors, corrected for clustering and sampling weights, are in parentheses.

Our estimates generally reveal signi�cant inequalities in intrahousehold resource alloca-

tion. In aggregate terms, children command slightly less resources (48% of total expendi-

ture in the whole sample, 47% in male-headed and 49% in single-mother families). These

are not of course surprising, given that children constitute 55%, 56%, 53% in the total

sample, male-headed and single-mother households respectively. Recall that the observed

aggregate shares indicate equal allocations between children and adults in all family struc-

tures.

The distributions of children's and adults' resource shares in the space of total expenditure

are depicted in Figure 3 in the Appendix. For the whole of the expenditure distribution,

the trends in the shares remain generally similar. The �nding of almost horizontal curves

is very important as it goes inline with our identi�cation restriction that the sharing rule

is not a�ected by total household expenditure.

Aggregate child and adult resource shares are a�ected by the number of children and

adults and hence are less informative. As a result, we need to consider the average per-

child resource shares in households of di�erent sizes. Intrahousehold inequalities between

children and adults widen when one considers average per-member shares. In the whole

sample, while each child claims less than a �fth of household resources, each adult gets

about a quarter. Not only a child in single-mother families (30%) commands more re-

sources than that in male-headed families (16%) but also the gap between children and
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adults is lower in the former than in the latter. This �nding is in line with that elsewhere

in Africa. Bargain et al. (2014) �nd, for instance in Cote d'Ivoire, that in single-mother

families, children claim higher share of household resources (31%) than in two-parent

families (23%) which are likely to be male-headed. As expected, families headed by un-

married females have lower total household expenditure (1664 ETB) than those headed

by married males (2221 ETB). However, single-mothers spend more for each child (433

ETB per month) than male-headed couples (339 ETB per month) suggesting that female

heads are more altruistic to their children than male heads.

4.2.2 Child Poverty

While resource shares provide information on who gets what from the household's cake,

they do not tell whether the allocated cake to each member is enough to satisfy their

needs. A step computing member's welfare and any intrahousehold disparity therein is

needed. For instance, in addition to analyzing poverty among children, one can assess

any existing inequality between child and adult poverty.

Accordingly, we use the estimated per-member resources to compute FGT rates of poverty

incidence, gap and severity among children and adults for both family types and the

whole sample of households with children. For comparison, rates are also computed

based on adult-equivalent (equivalent scale) expenditures where resources are assumed

to be shared equally among members. The poverty threshold considered is the (o�cial)

national poverty line computed using the Cost of Basic Needs approach.12 Results are

presented in Table 4. Note that the new approach of employing estimated resources in

poverty measurement provides us with more disaggregations in the indices compared to

the traditional approach (shown here by an extra row per family member group and

poverty index).13

Some immediate results are worth noting. Firstly, it is comforting to notice from columns

1, 3 and 5 that indicators of poverty incidence, gap and severity are higher for children

12We use the national poverty line (MoFED, 2012) since it is used to target the poor in the country and is
based on their needs. In 2010/11, the poverty line was 315 ETB/person/month (3781 ETB/person/year)
and after adjusted for in�ation, it becomes 501 ETB/person/month in 2013/14.

13We do not need to make a �xed adjustment to the poverty line to consider the lower needs of children
such as the OECD scale. Our estimation of the intrahousehold resource allocation is such that a fair
distribution of goods not assigned to members is corrected by our expenditure-scaling function (Menon
and Perali, 2012) whose estimates were presented in the previous section. Note also that Bargain et al.
(2014) question the relevance of the OECD scale to adjusting child poverty lines.
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Table 4: Poverty measures based on new method and traditional approaches (%)

Male-headed families Single-mother families Whole sample

New
Method

(1)

Household
level

(2)

New
Method

(3)

Household
level

(4)

New
Method

(5)

Household
level

(6)

Child poverty headcount P0 83.8***
66.5u

72.9***
61.2u

81.7
65.5u

Adult poverty headcount P0 70.2 69.7 70.1

Child poverty gap rate P1 45.9***
27.8u

33.0***
22.7u

43.4
26.8u

Adult poverty gap rate P1 32.3*** 28.2*** 31.5

Child poverty severity P2 29.6***
14.6u

18.8***
11.2u

27.6
14.0u

Adult poverty severity P2 18.4*** 14.4*** 17.6

Notes: *, ** & *** show signi�cance of mean di�erence of poverty rates (based on estimated resources) between male-
headed and single-mother sub-samples at 10%, 5% & 1% levels respectively. ushows household level or equal sharing-based
poverty rates are less (or understate poverty) than estimated resources-based rates at 1%. MoFED (2012)'s 2010/11 CBN-
based national poverty line, adjusted for in�ation, is considered. All observations are weighted to make estimates nationally
representative.

than for adults. In the whole sample, about 84% of children live below the national poverty

line, lower at 70% among adults.14 Such gaps between child and adult poverty incidence

also exist in both family types though the one in single-mothers is lower. This �nding

strengthens the previous evidence of intrahousehold inequality in resource allocation. Sec-

ondly, the incidence, depth and severity of poverty among children in male-headed families

are signi�cantly higher than those in female-headed families.

Thirdly, in all cases, our estimated resources count more poor children (and adults) than

what household level or equal-sharing methods do; and the same is true for higher child

poverty measures (compare estimates in columns 1, 3 and 5 correspondingly with those in

columns 2, 4 and 6). All the di�erences are statistically signi�cant at the 1% level. This

shows that the traditional approach of measuring poverty based on equal resource sharing,

which by default ignores intrahousehold distribution among members, understates poverty

situation. We thus verify the hypotheses of Haddad and Kanbur (1990). Recent collective

consumption model studies also document similar conclusions from other sub-Saharan

Africa countries although their analyses are restricted only to poverty headcount ratio.

Dunbar et al. (2013) on Malawi and Bargain et al. (2014) on Cote d'Ivoire �nd that

standard poverty indices understate the incidence of child poverty.

14Care must, however, be exercised in taking these �gures. The 2013/14 round of the ESS considers a
select of consumer goods, missing certain food aggregates. The poverty estimates here primarily aim to
show use of resources share as an alternative method to the traditional ones, and hence cannot easily be
compared with other estimates such as those in MoFED (2012).
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Table 5: Child poverty headcount rates (%) by number of children

One

child

Two

children

Three

children

Four

children

Over four

children

Overall

Male-headed households:

Poverty rate: child 65.5 78.8 87.2 87.5 92.9 83.8***

Poverty rate: adult 47.4*** 61.5** 71.0 78.8 84.1 70.2

Pov. rate: household level 41.1** 57.5** 68.3 72.2 83.4 66.5***

Single-mother households:

Poverty rate: child 64.1 76.7 78.1 86.5 92.7 72.9***

Poverty rate: adult 62.5*** 71.7** 76.5 81.1 86.5 69.7

Pov. rate: household level 53.2** 67.3** 63.6 66.4 79.1 61.2***

Whole sample:

Poverty rate: child 64.9 78.3 86.2 87.4 92.9 81.7

Poverty rate: adult 53.9 64.1 71.6 79.0 84.2 70.1

Pov. rate: household level 46.3 60.0 67.7 71.6 83.2 65.5

Notes: *, ** & *** show signi�cance of poverty di�erence between male-headed and single-mother sub-samples at 10%,
5% & 1% levels respectively. All observations are weighted to make estimates nationally representative.

Child poverty estimates discussed so far do not tell any existing disparity in poverty status

with a change in family size. One may also be interested to see what sacri�ces parents

and/or children have to pay when more children join the family. Table 5 summarizes

poverty headcount estimates by number of children.15

As expected, child poverty increases with the number of children in the household. In the

whole sample of families with children, incidence of child poverty increases from 65% when

there is only one child to 93% when families host more than four children. Dunbar et al.

(2013) also �nd similar positive relationship between child poverty and number of children.

Similar trends are observed in the two family structures. However, the previous �nding

that children in single-mother families are less likely to be poor than those in male-headed

couples no more stays when disaggregated by the number of children. No di�erence in

child poverty incidence rates is statistically signi�cant except the overall rate. On the

15We are aware that modeling multi-children and multi-adults households is challenged by economies
of scale. For instance, children may share clothing, books, etc. thereby underestimating child resource
shares and overestimating poverty among larger families. Our current estimations cannot consider this
and it remains a limitation of the paper. In fact, this issue of joint consumption by children is a limitation
of collective consumption models to date (Bargain et al., 2014; Mangiavacchi et al., 2018) and forms a
future research agenda. Some prefer to use a very restrictive sample such as households with just one
child (?) or separate estimations by size (Bargain et al., 2014). While we provide results for families
with one child as well as with two, three, four and over four children, the estimates should be taken with
caution.
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Table 6: Overlap between child, adult and household poverty by family structure
Male-headed families Single-mother families Whole sample

Adult is poor HH is poor Adult is poor HH is poor Adult is poor HH is poor

Yes No Yes No Yes No Yes No Yes No Yes No

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Child

is

poor

Yes 0.67

(0.013)

0.17

(0.011)

0.66

(0.013)

0.18

(0.011)

0.65

(0.024)

0.08

(0.014)

0.60

(0.025)

0.13

(0.017)

0.67

(0.011)

0.15

(0.009)

0.67

(0.011)

0.17

(0.009)

No 0.03

(0.005)

0.13

(0.008)

0.00

(0.002)

0.16

(0.009)

0.05

(0.009)

0.22

(0.020)

0.01

(0.004)

0.26

(0.021)

0.04

(0.004)

0.15

(0.008)

0.01

(0.002)

0.18

(0.009)

Status match* 0.80 0.82 0.87 0.86 0.82 0.83

Poor in ALL three 0.63 (0.013) 0.59 (0.025) 0.62 (0.012)

Notes: *Status match implies the proportion of children with similar status in two measures. All estimates are weighted
to make them representative of the corresponding population. Standard errors in parentheses.

other hand, like in the overall case, poverty among children consistently remains worse

than that among adults though the gap falls with an increase in the number of children.

If intrahousehold resource allocation was ignored, poverty would be understated with any

number of children, once again con�rming the Haddad and Kanbur (1990) hypotheses.

4.2.3 Child Poverty, Household Poverty and Undernutrition Overlap

A further bene�t of the new method to child poverty estimation using resource shares

is that it helps to look at the existing overlap between the poverty of children, adults

and other members. What proportion of poor children live with non-poor adults? What

portion of poor children live in non-poor households? Do these di�er when the head is a

female? We also provide some evidence on the overlap between child undernutrition and

monetary poverty at child, adult and household levels.

Table 6 summarizes estimates of the overlap between child-, adult- and household-level

poverty by family structure. Two-thirds of poor children live with poor adults or house-

holds in general, irrespective of family structure. However, the proportion of poor children

living with non-poor adults is non-negligible: 15 percent in the whole sample. Far less por-

tion of poor children live with non-poor adults in female-headed families (8 percent) than

in male-headed ones (17 percent), supporting our previous evidence that single mothers

in general are more equal to their children than male-heads. Note that these estimates

only slightly change when child poverty is allowed to overlap with household poverty.

Our estimates also show that the match in poverty status of children and either of adults

or households in general ranges between 80 to 87 percent depending on the family type
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Table 7: Overlap between child undernutrition and poverty of children, adults and the
household

Child poverty Adult poverty Household poverty

Poor Non-poor Poor Non-poor Poor Non-poor

(1) (2) (3) (4) (5) (6)

Child stunting
Any stunted 0.24 (0.010) 0.03 (0.004) 0.21 (0.010) 0.06 (0.005) 0.19 (0.009) 0.09 (0.006)

No stunted 0.58 (0.012) 0.15 (0.008) 0.50 (0.012) 0.24 (0.010) 0.47 (0.012) 0.26 (0.010)

Status match* 0.39 0.45 0.45

Notes: *Status match implies the proportion of children with similar status in two measures. All estimates are weighted
to make them representative of the corresponding population. Standard errors in parentheses.

and comparison group considered. Moreover, only about 60 percent of poor children re-

side with a poor adult and in a poor household which is slightly higher in male-headed

households.

Table 7 provides further evidence on other overlaps for the whole sample, this time the

overlap of child stunting with child poverty, adult poverty and household poverty where

stunting here refers to prevalence of any under-7 child who is stunted. Two interesting

results stand out. First, undernourished children still exist in monetarily non-poor house-

holds which is also consistent with recent �ndings across Africa (Brown et al., 2017).

Second, the prevalence of undernourished children decreases from 9%, 6% and 3% as

one changes the child stunting overlap with household-, adult- and child-level poverty

estimates respectively.

These evidences lend support to the burgeoning literature on the role of inequality in

intrahousehold resource allocation on household member's welfare (Haddad and Kanbur,

1990; Dunbar et al., 2013; Bargain et al., 2014). In particular, it adds to the rejection

of the widely held view that poor children live with/ in poor adults/ households (Brown

et al., 2017, 2018).. From a policy perspective, it questions the e�ectiveness of targeting

poor households for a social protection aiming at improving child welfare.

4.3 Spatial Distribution of Child Resource Shares and Poverty

Answering the question of where on the map children make the most/least decisions

on home resources and locating poor children aid policymakers interested on the issue.

Hence, average resource share and poverty estimates are disaggregated by region and place
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Table 8: Spatial distribution of resource shares and poverty headcount rate (%)

Regions Rural/urban

Addis

Ababa

Amh-

ara

Oro-

mia

SNNP Tig-

ray

Other

regions

Rural Small

towns

Medium

& large

Male-headed:

Per-child resource share 0.21*** 0.16***0.16***0.15*** 0.15*** 0.16*** 0.16*** 0.17*** 0.17***

Per-adult resource share 0.26 0.24***0.22***0.22*** 0.23*** 0.24*** 0.22*** 0.24*** 0.28***

Poverty headcount: child 50.9* 85.2** 84.0 87.2 78.5*** 80.7*** 87.5** 74.2 58.7

Poverty headcount: adult 26.9** 73.2 69.5 77.7* 61.1 59.0 76.1 56.2* 29.6***

Poverty headcount: household 16.5 72.1 64.6 72.8 59.2** 57.0 73.2 47.1 21.7***

Single-mother:

Per-child resource share 0.26*** 0.33***0.27***0.30*** 0.30*** 0.29*** 0.29*** 0.32*** 0.32***

Per-adult resource share 0.24 0.35***0.30***0.33*** 0.31*** 0.32*** 0.32*** 0.32*** 0.32***

Poverty headcount: child 35.6* 76.1** 76.4 86.3 66.9*** 63.7*** 80.6** 63.7 54.9

Poverty headcount: adult 46.0** 73.8 69.4 85.2* 58.6 54.0 76.2 68.7* 52.2***

Poverty headcount: household 27.2 65.0 65.1 73.4 46.7** 52.1 69.7 52.3 40.9***

Whole sample:

Per-child resource share 0.23 0.20 0.17 0.17 0.20 0.18 0.18 0.21 0.22

Per-adult resource share 0.25 0.26 0.23 0.23 0.20 0.25 0.23 0.26 0.29

Poverty headcount: child 44.7 83.1 82.9 87.1 73.0 77.8 86.4 71.3 57.4

Poverty headcount: adult 34.5 73.3 69.5 78.8 60.3 58.1 76.1 59.3 37.4

Poverty headcount: household 20.9 70.5 64.7 72.9 55.1 56.2 72.7 48.5 28.5

Notes: *, ** & *** show signi�cance of mean di�erence in male-headed and single-mother sub-samples at 10%, 5% & 1%
levels respectively. All observations are weighted to make estimates representative.

of residence (rural, small towns, and medium and large towns).16 Table 8 summarizes the

results.

Looking at the average resource share estimates, three �ndings stand out. Firstly, in line

with our previous �nding, a child has less resource share than an adult across regions and

rural/urban residence. Secondly, a child's resource share shows no systematic relation

with urbanization. For a map of regional disparities in child resource shares for the

whole sample, see the left panel of Figure 1. Average per-adult expenditure shares vary

across regions between 20% and 26% in the whole sample. Thirdly, across all regions and

residence types, single-mothers signi�cantly allocate more resources children compared

with married males.

16Based on the 2007 Population Census, the ESS de�nes a small-sized town as one with population of
less than 10,000; medium-sized between 10,000 and 100,000 and big-sized greater than 100,000.
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Figure 1: Regional distribution of child resource shares and poverty headcount rates (%)

Note: Estimates are representative only to regions of Addis Ababa, Amhara, Oromia, SNNP and Tigray.

Regarding poverty incidence, disaggregated estimates in Table 8 similarly disclose pres-

ence of large spatial disparities. For instance, the chance of children falling in poverty in

male-headed (resp. single-mother) families ranges between 88% (81%) in rural areas to

59% (55%) in medium and large towns, and falling as low as 51% (46%) in the nation's

largest city and capital, Addis Ababa. There is signi�cant di�erence in child poverty inci-

dence between male-headed and single-mother households in the majority of the regions

and rural areas. On the other hand, if intrahousehold resource allocation was ignored,

poverty would once again be understated and we would notice no signi�cant poverty

prevalence di�erence between the two family structures in all regions (except Tigray)

and rural/urban areas (except medium and large towns). Figure 1 (right panel) visually

maps the disparities in child poverty across regions for the whole sample of families with

children.

5 Concluding Remarks

Children have long been sidelined in the literature as decision makers in household re-

sources. While they could be a victim of the widely-evidenced intrahousehold inequality,

parental altruism may bene�t them. The scant collective model evidence on children's

shares of household resources and poverty in developing countries that are sizably pop-

ulated by children is inconclusive. We estimate a complete collective demand model to

recover children's resource shares and analyze poverty in married male-headed and single
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female-headed families in Ethiopia. Identi�cation strategy of the sharing rule relies on

use of private exclusive goods and distribution factors.

Results generally con�rm disparities in intrahousehold resource allocation and poverty

which vary with the number of children, family type and space. The allocation is signi�-

cantly a�ected by parental di�erences in education and age, child education, proportions

of female children and women as well as number of non-biological children. Children

command less household resources than adults and children in single-mother families

have higher resource shares than those in male-headed families.

After using resource shares for computing incidence, depth and severity of poverty, we

also �nd that children are poorer than adults. Single-mothers not only are more altruistic

to their children, they also avoid higher child poverty than married male heads although

this seems to disappear when the number of children increases. We �nd that traditional

poverty measures, which by construction ignore intrahousehold allocation, understate

child (and adult) poverty compared to those based on our resource shares. Our estimates

also show that non-poor families also host poor children, unlike the general belief that

poor children live only with poor adults and households. We also �nd that monetarily

non-poor adults and households host stunted children. Finally, regional and rural-urban

disparities exist in both child resource shares and poverty.

Our results are important for few intervention issues. Firstly, by disclosing intrahousehold

inequalities in resource allocation and poverty that children do better only at low family

size, the results lend support to fertility interventions. Ignoring this inequality means a

misleading picture of the incidence, depth and severity of poverty. Secondly, gender of

the household head matters to children as mothers found to be more pro-child. Thirdly,

the overlaps between child poverty, adult poverty, household poverty and child stunting

question the e�ectiveness of targeting just poor households for a social protection aiming

at improving child welfare. Lastly, pro-rural spatial redistributive e�orts are implied to

reduce disparity between children in rural and urban areas.

The study contributes to the methodological and evidence gap in system-wide estimation

of resource shares and use of them in poverty estimation and analysis. Yet, given that

child well-being is multidimensional, the overlap between the new monetary child poverty

and multidimensional poverty as well as impact of social protection on children's resource

shares and well-being remain as future research agenda.
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A Appendix

A.1 Derivation of the Collective Demand System Model

The derivation is based on Menon et al. (2017) and Mangiavacchi et al. (2013, 2018).

Consider an extended PIGLOG individual expenditure function:

lnek(uk,p) = lnAk(p) +
ϕ(uk)Bk(p)

1− ϕ(ukλk(p)
= lnAk(p) +

Bk(p)

Ψ(uk)− λk(p)

where Ψ(uk) = ϕ(uk)
−1 is decreasing in utility ϕ(uk); p = {pc1 , pc2 , pq}; and the con-

tinuous and concave price aggregators take up the usual functional forms: lnAk(p) =

1
2

(
α0 +

∑
i

αilnpi + 1
2

∑
i

∑
j

γijlnpilnpj

)
, Bk(p) = β0Π

i
p
βk
i
i and λk(p) =

∑
i

λki pi, assumed

to be a di�erentiable, homogeneous function of degree zero of prices. αi, γij, β
k
i and λki

are parameters to be estimated. One can interpret the price aggregator A(p) as that

level of subsistence expenditure [or poverty expenditure (Deaton and Muellbauer, 1980)]

of member k when her utility uk = 0. The remaining two price aggregators, Bk(p) and

λk(p), are associated with expenditure levels of each household member whose variations

allow identi�cation of the corresponding parameters βki and λki .

Shephard's lemma gives individual Hicksian demand of good i as budget share:

wki =
∂lnek(uk,p)

∂lnpi
=
∂lnAk(p)

∂lnpi
+

∂Bk(p)
∂lnpi

[Ψ(uk)− λk(p)] +Bk(p)∂λk(p)
∂lnpi

[Ψ(uk)− λk(p)]2
.

Inverting this individual expenditure function gives indirect utility function:

Ψ(uk)− λk(p) =
Bk(p)

lnek(uk,p)− lnAk(p)
.

Substituting this gives the individual budget share of good i

wki =
∂lnAk(p)

∂lnpi
+

∂Bk(p)
∂lnpi

[ Bk(p)
lnek(uk,p)−lnAk(p)

] +Bk(p)∂λk(p)
∂lnpi

[ Bk(p)
lnek(uk,p)−lnAk(p)

]2

which could be expressed as:

wki =
∂lnAk(p)

∂lnpi
+ βki [lnek − lnAk(p)] + λki

[lnek − lnAk(p)]2

Bk(p)
.
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Given the aforementioned informational constraint that quantities and prices of non-

assignable goods are not observed, the above decentralized budget shares are aggregated

at the household level for good i as follows:

wi = αi +
∑
j

γijlnpj + β1
i [lne1 − lnA1(p)] + λ1i

[lne1 − lnA1(p)]2

B1(p)

+β2
i [lne2 − lnA2(p)] + λ2i

[lne2 − lnA2(p)]2

B2(p)
.

Following Lewbel (1985) and Perali (2003), the demand system is augmented to capture

observed heterogeneity among households by introducing a translating technology ti(d)

so that demographic attributes d enter additively with expenditures. This provides the

demographically-modi�ed demand system as follows:

wi = αi + ti(d) +
∑
j

γijlnpj + β1
i [lne

∗
1 − lnA1(p)] + λ1i

[lne∗1 − lnA1(p)]2

B1(p)

+β2
i [lne

∗
2 − lnA2(p)] + λ2i

[lne∗2 − lnA2(p)]2

B2(p)

where lne∗1 and lne
∗
2 are modi�ed logarithmic individual total expenditures given by the

translating household technology lne∗k = lnek −
∑
i

ti(d)lnpi. The demographic functions

are simply de�ned as ti(d) =
∑

r
τirdr for r = 1, ...R. Note that from the above demand

system, we can estimate, for each good i, income parameters (β1
i , β

2
i , λ

1
i and λ2i ) at

individual level while the rest at household level (i.e. the intercepts αi, price parameters

γij and demographic scaling e�ects ti(d)).

While price elasticities remain the same as in the unitary setting, income elasticities

capturing Engle e�ects for xi = ci, qi and for each household member k = 1, 2 are given

in the decentralized CQUAIDS by:

εeki =
∂lnxi
∂lnek

= 1 +
βki
wi

+
2λki
Bk(p)

1

wi
(lnek − lnAk(p)).
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A.2 Appendix Tables and Figures

Table 9: Aggregation of consumption expenditure items: ESS 2013/14

Expenditure group/sub-group and item Recall* Price type

I. FOOD AT HOME AND ALCOHOL

All monthly

Unit values

(For alcoholic

drinks: CSA

retail prices)

1. Te� 10. Lentils 19. Milk

2. Wheat 11. Haricot beans 20. Cheese

3. Barley 12. Niger seed 21. Eggs

4. Maize 13. Linseed 22. Sugar

5. Sorghum 14. Onion 23. Salt

6. Millet 15. Banana 24. Co�ee

7. Horse beans 16. Potato 25. Bula

8. Chick pea 17. Kocho 26. Chat/Kat

9. Field pea 18. Meat 27. Alcoholic drinks

II. CLOTHING

All annually
CSA retail

prices

2.1. Adult clothing

1. Clothes/shoes/fabric for men

2. Clothes/shoes/fabric for women

2.2. Child clothing

1. Clothes/shoes/fabric for boys

2. Clothes/shoes/fabric for girls

2.3. Non-assignable clothing (Linen: sheets, towels, blankets)

III. HOUSEHOLD UTILITIES AND ENERGY
ESS local

prices and

CSA retail

prices

3.1. Utilities: water, electricity & cell phone/landline use Monthly

3.2. Household energy 5. Firewood Monthly

(Annually

for lamp)

1. Matches 3. Batteries 6. Kerosene

2. Candles (tua'f), incense 4. Charcoal 7. Lamp/torch

IV. OTHER GOODS

CSA retail

prices (For

transport: ESS

local prices)

4.1. Education: fees, books, uniforms, stationery, assistance, etc. Monthly

4.2. Food away from home and cigarettes Weekly

1. Full meals: breakfast, lunch, dinner

2. Snacks (kolo, bread, biscuits, cakes, etc.)

3. Dairy products (milk, yoghurt, etc.)

4. Vegetables and roasted/boiled items

5. Non-alcoholic drinks (co�ee, tea, fruit juice, soda, etc.)

6. Cigarettes, tobacco, suret and gaya

4.2. Laundry and personal care Annually

4.3. Transport Monthly

Notes: *Recall periods here are as available in the ESS; all are �nally converted to monthly values.
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Figure 2: Engel curves of commodity groups by family type
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Table 10: Regression of total household expenditure: First stage
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Table 12: Income and price elasticity estimates
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Figure 3: Sharing rules of children and adults over the income distribution

Notes: Shaded areas are 95% con�dence intervals. Observations are weighted to make estimates nationally representative.
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