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DO ENDOWMENTS MATTER? EXPLORING THE GENDER 

DIMENSIONS OF POVERTY IN EGYPT

by Shireen AlAzzAwi

Santa Clara University

This paper investigates the gender dimensions of poverty in Egypt and examines the factors that con-
tribute to poverty for different household types. Furthermore, it decomposes the poverty differential 
between household types into a component due to endowments and another due to the return to these 
endowments. I use data from five Household Income, Expenditure and Consumption Surveys, that 
span a period of far reaching economic, social and political changes, from 1999 to 2013. Results suggest 
that female-headed households were poorer than male-headed households for all years under study in 
urban areas; and slightly less poor over part of the period in rural areas. This difference is greater for 
widowed mothers. Most of the poverty differentials between female-headed and male-headed house-
holds cannot be explained by differences in endowments in all years. In fact, if  female-headed house-
holds had the same endowments as male-headed households in urban areas they would have been 
poorer than they already were.

JEL Codes: I3, O1, J7

Keywords: discrimination, Egypt, gender poverty, poverty decompositions, widowhood

1. introduction

According to official statistics, poverty in Egypt has been rising steadily over 
the last 15 years, from 16.7 percent in 1999/2000 to 26.2 percent in 2012/2013 
(CAPMAS, 2013). Does this increasing poverty also have a gender dimension? 
How did female-headed households fare during this period of deteriorating social 
welfare? If  female-headed households (FHH) are poorer, what are the underlying 
reasons behind their poverty? If  they are poor because of less favorable endow-
ments: income generating assets such as land, credit, physical and human capital, 
or technology, then policy interventions can focus on trying to provide them with 
more equal access to these assets, or more widespread opportunities to acquire 
them. If, however, their poverty is due to less favorable returns to these 
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endowments (commonly known as the “treatment’ or “discrimination” effect1), 
then policy should focus on achieving more equitable returns to assets for all 
groups in society. This should also be a policy priority even if  female-headed 
households are not poorer, but still face less favorable “treatment” in society or the 
labor market that make the returns to their existing assets lower than their male-
headed (MHH) counterparts.

This paper contributes to the literature by investigating whether there is a gen-
der dimension to poverty in Egypt. Furthermore, I develop and estimate a model 
of the correlates of poverty for different household types, and then decompose the 
poverty differential into a portion that is due to differences in endowments, and 
another that is due to differences in the return to these endowments, in the spirit of 
the Oaxaca (1973) and Blinder (1973) decomposition that is common in the labor 
literature. I pay particular attention to the “route” to female-headedness: whether 
by choice (for example through divorce, or by remaining single) or by chance (wid-
owhood) and differentiate between families with children and those without to 
gain greater insight into the implications of different household structures. To 
preview the main results of the paper, I find that FHH are poorer than MHH in 
urban areas in all years in the period under study, and in some years in rural areas. 
These differences vary by marital status, having children, and whether the head is 
married, divorced or widowed. Family characteristics, education level of the head 
and the head’s sector of employment, are strongly associated with the probability 
of being poor, and their importance varies by household type. The poverty decom-
positions indicate that female-headed households would have been poorer if  they 
had the same endowments as male-headed households in urban areas, but in rural 
areas there is potential for FHH to benefit by receiving the same distribution of 
endowments as MHH.

The remainder of this paper is organized as follows: the next section reviews 
the related literature. Section 3 discusses the data and its limitations including 
important issues related to the definition of a female-headed household, and the 
distinct types of households analyzed in this study. Section 6 discusses the empiri-
cal methodology, first elaborating on the measurement of poverty and then on the 
estimation of a gender specific welfare function. The results of this estimation are 
then discussed. Section 11 develops a model to explain the poverty rate differentials 
between different types of households based on their differential endowments and 
returns to these endowments and discusses results. Section 12 concludes and pro-
vides some brief  policy recommendations.

1 The terminology of “endowments” versus “discrimination” (sometimes also referred to as “treat-
ment effect” or “return to endowment” in the paper), borrows from the labor economics literature that 
builds on the seminal work of Oaxaca (1973) and Blinder (1973), where similar decomposition methods 
are used to determine whether women’s wages are lower than men’s due to mean characteristics or due 
to labor market discrimination. No doubt that unequal endowments can also be interpreted as a result 
of discrimination in the sense of unequal access to resources, but in this paper the term “discrimina-
tion” is taken to mean lack of equal return to the same endowments. I thank an anonymous referee for 
pointing out the importance of clarifying this distinction in the paper.
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2. relAted literAture

There is little disagreement that women often have less access to income 
generating assets such as land (e.g. Deere and Leon, 2003), credit and other finan-
cial services (e.g. Demirguc-Kunt, Klapper, and Singer, 2013), physical and 
human capital, and technology (Chant, 2003, Klasen Lechtenfeld, and Povel, 
2015, World Bank, 2011b, among many others). At the same time women typically 
face greater time constraints since they have to fulfill multiple roles within the 
household both in home production activities as well as domestic roles such as 
child care and housekeeping (Gammage, 1998; World Bank, 2011b; Morton 
Klugman et al., 2014). They face a wide, and sometimes increasing earnings gap 
with respect to men, sometimes due to “pure” discrimination in pay, as well as 
access to higher paying jobs2, but often also due to their lower education levels, 
and restricted access to land and to credit (Buvinic and Gupta, 1997). The wide-
spread support for the existence of gender inequalities in asset ownership and 
labor market rewards and the existence of these multiple challenges for women 
has often made it “deceptively easy” (Gammage, 1998) to assert that female-
headed households also form a greater proportion of those below an acceptable 
benchmark standard of living.

There is no consensus on the existence of “feminization of poverty,” how-
ever (Chant, 2010; Duflo, 2012; Klasen et al., 2015; Bradshaw et al., 2017). Out 
of 65 studies covering Africa, Asia, Latin America and the Caribbean, Buvinic 
and Gupta (1997) found that in 38 of these studies FHH were overrepresented 
among the poor, while 15 others found that their poverty was associated with cer-
tain characteristics of the female heads, or for some, but not all poverty indicators. 
Quisumbing, Haddad, and Pena (2001) examined the poverty status of females 
and FHH in 10 developing countries in Africa, Asia and Latin America and found 
that FHH were consistently poorer in only two of these countries. Medeiros and 
Costa (2008) used data from eight Latin American countries and several different 
definitions of feminization of poverty, as well as different equivalence scales, and 
concluded that there is no clear evidence of a “recent and widespread feminiza-
tion of poverty in the Latin American countries studied”. Other authors have also 
challenged this notion and argued that the evidence in favor is at best week. Chant 
(2003) surveys results from studies for Latin America, Asia and Africa that failed 
to find a consistently higher rate of FHH in poverty (for example Fuwa, 2000 on 
Panama, Gafar, 1998 on Guyana, GOG, 2000 on The Gambia, Kusakabe, 2002 
on Cambodia). Milazzo and van de Walle (2015) study the prevalence of poverty 
among FHH in Sub-Saharan Africa, using data on over twenty countries spanning 
the period 1990 to 2012, a time of overall rapid economic growth. They find evi-
dence that despite a growing share of FHH in the population during this period, 
FHH have largely seen faster poverty reduction than their MHH counterparts.

Several authors have argued that the nature of the “female-headedness,” i.e. 
the particular route into this status -whether by widowhood, divorce or migration 
of the male spouse- combined with the specific cultural, social and demographic 
contexts within any one country, will have an impact on the position of these 

2 See AlAzzawi (2014) for a survey of the literature on wage discrimination and an in-depth analy-
sis for Egypt.



Review of Income and Wealth, Series 64, Number S1, October 2018

S192

© 2018 International Association for Research in Income and Wealth

women along the socio-economic ladder and hence closely affect their prospects 
for being poor (e.g. Quisumbing, et al., 2001; Klasen et al., 2015). Widowhood in 
particular is associated with higher poverty and higher persistence of poverty in 
several studies such as Appleton (1996) for Uganda, Dreze and Sinivasan (1997) 
for India, Horrell and Krishnan (2007) for Zimbabwe and van De Walle (2013) 
for Mali.  The age of the female head, the number of other income earners in the 
household compared to the non-earner dependents, the marital status and whether 
the household receives “remittances” from non-resident family members will all 
matter for the poverty designation and the change in that designation over time.

A few studies have investigated the gender dimension of poverty in Egypt in 
the 1990s (Nassar, 1997; Datt et al., 1998; El-Laithy, 2001).The most recent of these 
El-Laithy (2001) used data from the 1999/2000 Household Income, Expenditure 
and Consumption Survey, and primarily focused on the relative poverty of females 
compared to males (not female-headed households). When studying individu-
als, she found that compared to males, poverty was 2.3 percentage points higher 
for females in urban areas and 4.8 percentage points higher in rural areas. When 
focusing on households as the unit of study, she found that female-headed house-
holds fared slightly better than those headed by males. She found that non-income 
indicators in which the difference between males and females were greatest, such 
as education, labor force participation and sector of employment, were the most 
important determinants of poverty.

There is a growing body of recent literature that documents the deteriorating 
status of women in Egypt in recent years. AlAzzawi (2010) and AlAzzawi and Said 
(2013), using panel data for 1998 and 2006 to analyze the degree of income and 
non-income mobility, found that females tend to be “stuck” in the lower end of the 
distribution more often than males, both in terms of income and job quality mea-
sures. Several labor market studies have also documented an increase in the gender 
pay gap (Kandil, 2009; AlAzzawi, 2014,), especially in manufacturing, as well as 
widespread occupational segregation (El-Hamidi and Said, 2008). This is com-
bined with a continuous decline in female labour force participation (Hendy, 2015) 
over the last two decades. The 2014 Global Gender Gap Report published by the 
World Economic Forum ranked Egypt at 131 out of 142 countries surveyed in 
economic participation, and 129 overall (Hausman et al., 2014).3

A small number of studies have investigated the importance of endowments 
vs return to endowments in the poverty context. Rodgers (1994.) performed this 
analysis for the USA for 1980. She found that the differential return to endow-
ments was more important in explaining the large and increasing poverty gap 
between single female-headed households and all other types of households during 
the period under study. Bibi and Chatti (2010) decomposed poverty in Tunisia by 
household type using data from 1990 and 2000. They found that endowments were 
initially more important in explaining the poverty differential, but by 2000 the dif-
ferential return to endowments was more important.

3 The survey ranks countries’ gender gap performance in the areas of economic participation and 
opportunity, educational attainment, health and survival, and political empowerment.
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3. dAtA And limitAtionS

This paper relies on data from five rounds of the Household Income, 
Expenditure and Consumption Surveys (HIECS). Surveys are available for 
1999/2000, 2004/2005, 2008/2009 2010/2011 and most recently 2012/2013. These 
surveys provide a rich source of information on household expenditure, as well as 
various household and individual characteristics for the different household types.

3.1. The Living Standards Indicator

In this paper, as in almost all recent studies of poverty in Egypt (see for 
example World Bank, 2007; Marotta and Yemtsov, 2011; Marotta et al., 2011; 
World Bank 2011a; CAPMAS, 2013, among others). I rely on actual consumption 
expenditure as the measure of welfare. This includes all monetary expenditures 
on consumer goods and non-monetary expenditures, such as imputed rents, own 
production and in-kind transfers received by households. Food consumption 
includes food that the household has purchased, grown and received from other 
sources. Non-food consumption is the sum of expenditure on all non-food items, 
including expenditure on fuel, clothing, schooling, health and several miscella-
neous items. It also includes transfer and credit expenditures (Marotta et al., 2011).

Expenditure is a better indicator of permanent income when households 
exercise consumption smoothing and use savings to augment unstable incomes 
(Deaton, 1997). This is common among the poor especially that their income might 
be highly variable due to seasonal, informal or unpredictable unemployment. They 
exercise consumption smoothing by accessing credit markets (even if  these are 
inefficient and highly costly), family savings or in-kind contributions (Deaton and 
Zaidi, 2002). Moreover, expenditures can generally be more accurately captured, 
particularly among the poor, who have relatively constant and well-known expen-
ditures on relatively few items, while their incomes can be very erratic and unpre-
dictable (Deaton, 1997; Klasen, 2000; World Bank, 2011a).

Expenditure measures can however be subject to gender biases that results in 
more accurate reporting for FHH. In such households the female heads are both 
the main income earner as well as the one responsible for household purchases. In 
contrast wives in larger, married couple households might report expenditures less 
accurately due to the larger household size, and incomplete information about 
income and expenditures of all members, especially those of the male head. This 
would incorrectly imply higher expenditures in the FHH, while underreporting in 
the MHH might result in artificially higher rates of poverty for the MHH. This 
limitation implies that the differences between FHH and MHH reported in this 
paper are likely a lower bound on the true differential in poverty rates.4

Another important issue in poverty analysis is related to ensuring comparabil-
ity of the households under study by accounting for differences in households’ age 

4 For space considerations, I do not report poverty rates or differentials based on the income vari-
able available in the HIECS surveys since compared to the data on consumption, income data in the 
survey is quite minimal in terms of the amount of information collected, and the level of detail. 
(Marotta et al., 2011). Moreover, using income as an additional welfare measure in an earlier compan-
ion paper (AlAzzawi, 2015) did not reveal large differences in poverty rates compared to using 
consumption.
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and size composition, as well as economies of scale in consumption, which will 
ultimately affect its needs. One approach is to examine consumption at the individ-
ual level and determine whether it is adequate by comparing it to international 
standards on nutritional needs by age and gender. Unfortunately, the HIECS does 
not provide information on individual consumption, only a household aggregate 
and therefore this approach cannot be applied to the Egyptian data. Another 
approach is to calculate an “adult equivalent income (expenditure)” for each 
household which gives smaller weight to children than adults and takes economies 
of scale in consumption into consideration.5 Clearly, the choice of equivalence 
scales is highly arbitrary. I constructed several different Adult Equivalent 
Expenditure (AEE) levels for each household based on this methodology, using 
different values for the weight of children (α) and degree of economies of scale (θ). 
The results were extremely sensitive to even small differences in the values of  
α and θ. Bibi and Chatti (2010) argue that estimating an econometric equivalence 
scale cannot be identified from household data and therefore advocate the use of 
the per capita income or expenditure as a reasonable indicator of the welfare level 
of each household member.6 I follow this approach here, using the per capita 
expenditure for each household as an indicator of individual welfare for members 
of that household, to avoid making strong assumptions about equivalence scales 
that cannot be sufficiently justified.7

3.2. Heterogeneity of “Female-Headed” Households, and complications in 
identifying them

The heterogonous nature of FHH and the need to study different types of 
FHH separately has been discussed extensively in the literature on feminiza-
tion of poverty (e.g. Kabeer, 1997; Quisumbing et al., 200l; Klasen et al., 2015; 
Beegle et al., 2016). Households in the sample under study for instance vary tre-
mendously in their composition, ranging from the typical married couple with 
two income earners working hard to provide for a family, to the retiree who has 
already worked for many years and is now living with older children who might 

5 For example, Deaton and Paxson (1998) suggest the use of a parametric form of equivalence 
scale, where a child is assumed to require a fraction α of  what an adult needs, and where the elasticity 
of needs with respect to adjusted household size is a constant θ. This gives rise to a formula of the form: 
Adult Equivalent Expenditure (AEE)=(Total Household Expenditure)/((adults+ α children)θ). The 
smaller the α, the smaller the relative weight of children. The higher the θ the smaller the degree of 
economies of scale assumed.

6 This issue is likely to be less of a concern in the present study for two reasons: 1. throughout the 
analysis, I separately consider families with children age 14 and under, and those without. Hence the 
comparison groups are always similar with respect to the issue of smaller weight of children, once the 
total household size is accounted for by taking the per capita expenditure level.  2. Given that the share 
of food in consumption is typically higher than 65 percent for poor families, and there are limited econ-
omies of scale in food consumption in particular, accounting for economies of scale is not likely to af-
fect the results significantly. Deaton and Paxson (1998) argue that as countries get richer, and larger 
fractions of household budgets are set aside for items such as rent and entertainment, economies of 
scale in consumption increase.

7 Multidimensional aspects of poverty that go beyond monetary welfare are certainly also import-
ant to consider from the gender perspective, but are beyond the scope of this paper. I explore multidi-
mensional gender poverty and vulnerability in a separate set of studies that are currently being 
completed.
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be supporting her, to the middle-aged mother who lost her husband and is strug-
gling to earn enough income in the labor market for the first time. Such distinc-
tions are of course accompanied by very different challenges and opportunities 
and it is important to distinguish between the different types of households in 
any analysis of gender and poverty. I mention below some of the distinct house-
hold types that will be studied in the paper.

3.2.1. Household Types: Children

Families with children face very different obligations and challenges where 
poverty is concerned, compared to those without, especially when the gender 
dimension is taken into consideration. FHH for example, tend to have smaller 
households, but higher dependency ratios (Moghadam, 1998; World Bank, 2011b; 
Klasen et al., 2015). In the full sample under study, the average size of FHH is 
3.2, while that of MHH is 4.8 (for all years). If the sample is split into families 
with children (14 and under) and those without, the average household sizes for 
families with children are 4.8 for FHH vs. 5.4 for MHH, while for families with-
out children they are 2.3 and 3.5, respectively. Thus, FHH with children are more 
than twice as large, while MHH are only 50 percent larger, than their counter-
parts without children. These statistics are reported in Table A1 in the appendix. 
Out of all FHH, 63 percent have no children 14 and under, while the ratio is almost 
reversed for MHH: only 32 percent have no children. Indeed, the dependency 
ratios for the two groups are very different: for families without children, the 
dependency ratio for FHH is 0.14, while that for MHH is 0.17. For families with 
children, however, the dependency ratios are 1.29 for FHH and 0.92 for MHH-
that is 40 percent higher for FHH than MHH, and more than 9 times higher than 
FHH without children. Furthermore, the average age of heads with children are 
much closer to each other at 43.3 and 42.3 years for FHH and MHH, respectively; 
while those for families without children are over twelve years older at 58.7 and 
55.3 years of age, respectively. The full samples of FHH and MHH are therefore 
not a homogenous group: if I were to lump all FHH together the poverty profile 
of this “full sample” would really be that of elderly (average age 58.7), mostly wid-
owed (85 percent) female-headed households, whose offspring are already grown, 
independent adults who might be contributing to household expenses from their 
own earnings. In particular, the current welfare of these female heads is likely 
to be a function of their lifetime earnings, or more likely those of a deceased or 
living spouse, and thus are not strictly comparable to the sample of heads (male 
or female) with children who rely on their own endowments and labor market 
earnings to support themselves and their families. This distinction is especially 
pertinent to the poverty differential decomposition analysis. If the full sample 
of female or male heads was treated as a single group this would unduly bias the 
results towards the elderly, widowed female heads who have no children, while 
the MHH sample would be that of much younger, working heads, that have chil-
dren. To ensure consistency and completeness, I include all MHH and FHH in 
the sample, while performing the analysis separately for those with children, and 
those without.
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3.2.2. Household Type: Route to Female Headship

Another important distinction that is particularly relevant in studying the 
gender dimensions of poverty, is the “route” by which the female became the 
household head: whether through widowhood or by choice (see Beegle et al., 2016, 
Bradhsaw et al., 2017, Klasen et al., 2015, Quisumbing, et al., 2001, among others, 
for a discussion).8 Arguably, a female who seeks divorce (or to stay single) might 
have chosen to do so because she has strong prospects for supporting herself  (and 
her family) on her own, in terms of higher personal income, better social status or 
a family support system that would allow her to enjoy an at least comparative 
standard of living after divorce. Ignoring such differences in the analysis masks 
the true differences between FHH that might be doing well and those who truly 
deserve some sort of  government support (Kabeer, 1997, Milazzo and Van de 
Walle, 2015, van De Walle, 2013., among others). I therefore perform the analysis 
after also differentiating between MHH and FHH based on marital status: single 
(never married), married, divorced and widowed. Tables A2 and A3 in the appen-
dix show the breakdown of sample sizes by number of households and number of 
individuals, respectively, who are in each household type and marital status. Most 
MHH are married, and this group has the largest number of individuals in the 
sample. By contrast, the largest number of FHH are widowed and they represent 
about 8% of all the individuals in the sample. The second largest group of FHH is 
married.

3.2.3. Female-Headed: “de jure” or “de facto”

Another important complication in this line of analysis rests on the com-
plexity of the headship designation. It may not be as straight forward as the “de 
jure” head: the self-declared survey designation. The term “head” is a loaded 
term. It carries strong connotations about decision making power within the 
household that has traditionally been given to the oldest male member whether 
or not he is the main breadwinner of the household. This is certainly problematic 
in the case of Egypt especially, where the traditional patriarchal system may pre-
clude the designation of the female as head in the presence of a disabled adult 
male or a son (regardless of age) for example, even if the woman is the main 
income earner in the household. Ideally, I would prefer to use an objective bench-
mark that assigns headship to the family member whose income contributes most 
to maintaining this family. For instance, Gammage (1998) found that using the 
maintenance criteria to define female-headed households (i.e. a household is 
FHH if females earn the majority of its income, regardless of the self-declared 
household head in the survey), resulted in markedly higher percentage of such 
female-maintained households (FMHs) in her sample, as well as higher incidence 
of poverty among them in El Salvador and Costa Rica. Unfortunately, the 
HIECSs does not provide information about individual income or earnings, only 
an aggregate for the household. This means that many self-declared MHH in the 
sample are really female-maintained households, i.e. “de facto” FHH, that our 

8 I would like to thank an anonymous referee for raising this point and suggesting I distinguish 
between households based on marital status.
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data fails to capture. One piece of information that can provide some insights in 
this respect, although not a perfect indicator, is to consider whether the head 
lives in a couple or not.9 Self-declared female heads that are married and live in a 
couple (relatively few in the sample) are likely to be truly female-maintained. I 
therefore further split the sample into married FHH and MHH living in couples, 
and those who are not. If married FHH living in a couple are poorer, this gives 
some preliminary evidence that female-maintenance is indeed worthy of atten-
tion by policy makers.10

3.2.4. Migrant Spouses and Remittances

A related complication in identifying FHH arises from the presence of 
households where one spouse works overseas and sends home remittances to 
support the family, which is quite common in Egypt. If the overseas spouse is 
the male, it is not clear how the household head question might be answered: the 
remaining spouse might designate herself as the household head in the absence 
of the husband, but in other cases she might not. This can underestimate pov-
erty among “true” female-headed households, i.e. where the female head does 
not rely on others for support. In the surveys, remittances are the major source 
of income for 40 percent to 50 percent of FHH for all years. However, the sur-
vey lumps together those who receive remittances from domestic and overseas 
sources. This complicates matters as such remittances might be alimony or 
in-kind support. Unfortunately, the data does not allow any further breakdown 
of the income source category. Questions about the type of work of both the head 
and the spouse are asked in the survey and working overseas is one of the possi-
ble survey responses, however, none of the cases in the survey report this as the 
type of work, neither for the head nor the spouse. The data also does not provide 
any other information from which one can infer the amount of remittances from 
abroad and hence make an attempt to account for it. The poverty rates for FHH 
should therefore be regarded as a lower bound since some of the self-declared 
female heads are in fact temporary heads while the main income earner spouse 
is overseas.

4. empiricAl methodology

4.1. Developing the Poverty Benchmark

The first step in the analysis is to determine the poverty line that will be used 
to identify the poor. I use poverty lines from World Bank’s Poverty Assessment 
Update (2007) where three different poverty lines based on the cost-of-basic-
needs methodology were constructed, taking differences in consumption pat-
terns and prices across regions, into account. The cost of actual diets consumed 
by Egyptians of different ages and classes, not a hypothetical one based on 

9 This only applies to households with married heads in the data. None of the single, divorced or 
widowed heads answered that they live in couples in all years.

10 More than 99 percent of all married MHH in the sample lived in a couple in all years so perform-
ing the complete analysis on families with heads in couples vs. those not in couples would not have been 
meaningful.
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caloric requirements, was used to calculate these poverty lines. The Food Poverty 
Line (FPL) was constructed to reflect the cost of the food bundle using the rela-
tive quantities observed in the diet of the poor (as proxied by the second quintile), 
and the prices they actually faced. Individuals and households whose consump-
tion was below the FPL were considered “extreme poor” (World Bank 2007). The 
Poverty Line (PL) was constructed by allowing for expenditure on essential non-
food items in addition to the FPL. Specifically, the share of non-food expenditure 
was set to equal that of households whose total expenditure is at the food poverty 
line. This is designed to capture the extent of “non-food essentials” since house-
holds would have to give up some of their basic food needs to afford these non-
food items.11 The Upper Poverty Line (UPL) was calculated by setting the 
non-food share to equal that of households whose food expenditure is equal to the 
food poverty line. For brevity, I follow recent poverty studies in Egypt and focus 
exclusively on poverty estimates based on PL.12

The PLs from World Bank (2007) are in 2004/2005 prices and had to be 
deflated to be used with the 1999/2000 HIECS, and inflated to be used with the 
2008/2009, 2010/2011 and 2012/2013 surveys.13 These CPI poverty line updates 
were carefully performed taking into consideration the sharp differences in the rate 
of change in prices of food and non-food items, on the one hand, and between 
rural and urban regions, on the other. Table 1 lists the values for the all items CPI 
and the Food and Beverages subcomponent for the years of interest. Inflation was 
relatively low in Egypt between 1999/2000 and 2004/2005, with the CPI for all 
items rising by about 32.5 percent over the 5-year period, on average for urban and 
rural areas. This amounted to an average annual rate of about 6.5 percent. The 
change in the Food CPI was also very similar, and prices rose less in rural areas.

By contrast, between 2004/2005 and 2008/2009 the CPI for all items rose 52.5 
percent (urban and rural average) over the 4-year period. This amounted to an 
average annual rate of about 13.5 percent. Food prices rose much faster over this 
period and have continued to rise until the most recent year 2012/2013 at a faster 

11 There is an important discussion in the World Bank (2011a) most recent poverty assessment 
update for Egypt about the complexity and representativeness of this system of poverty lines and the 
methodology used to update it. The authors argue that the PL represents “the minimal defensible 
threshold of total consumption” since the FPL is just too low to sustain a person given that it does not 
allow for any non-food requirements. They also argue that the UPL is a much more consistent concept 
of basic needs since it reflects a subsistence minimum level of both food and non-food items, taking a 
more realistic view of human needs. The UPL is also barely at the $2 a day measure which is more jus-
tifiable for a country like Egypt. Results based on the PL are reported here, those based on the FPL and 
the UPL are available from the author upon request.

12 The Central Agency for Public Mobilization and Statistics (CAPMAS) for example, completely 
ignores the Upper Poverty Line (UPL) that is available in some World Bank Publications (2007, 2011a) 
and relies exclusively on the FPL and PL in its publications on poverty. Furthermore, using FPL and 
UPL as additional poverty benchmarks in an earlier companion paper (AlAzzawi, 2015) lead to very 
similar conclusions about differences in poverty incidence, depth and severity by HH type, to those 
obtained using the PL.

13 The World Bank published an updated version of the poverty assessment for Egypt in 2011, 
however the report does not provide details of the poverty lines calculated by region, only for all Egypt. 
The method followed here is very similar to their chosen method of updating the 2004/2005 poverty 
lines. When similar methodology is applied on the stated all Egypt 2008/2009 poverty line (in 2008/2009 
prices) to update it to the respective survey year prices, the obtained poverty lines are almost identical 
to the poverty lines calculated for all Egypt using the methodology followed in this paper.
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rate than the all items CPI. Food prices had become very volatile during the 2007-
2008 period. World food prices were rising dramatically due to sharp declines in 
supply after a series of droughts around the world, and the simultaneous rising 
demand from biofuels in the face of rising oil prices. World food prices fell in 2009 
and 2010 but rose again in 2011 to even higher levels than 2007/2008 (FAO, 2014). 
Between 2004/2005 and 2012/2013, the CPI index for all items more than doubled 
with prices rising slightly faster in rural areas, while that for Food and Beverages 
almost tripled over the same period.

I therefore updated the poverty lines by using the Food CPI for the FPL and 
using the non-food CPI for the non-food components of the PL (as measured by 
the difference between the PL and FPL). This gave more justifiable poverty lines 
than would have resulted by simply using the all items CPI for all poverty lines. I 
chose to update the poverty lines rather than the income/ expenditure variables, 
but either method should give equivalent results. Table 2 summarizes the poverty 
lines by region, reflecting the differences in prices and consumption patterns across 
regions and over time.

4.2. Identifying the State and Structure of Female Poverty

To identify the state and structure of poverty, I use the Foster-Greer-
Thorbecke (FGT) class of poverty measures:

(1) P� =
1

N

H∑
i=1

(
Yp−Yi

Yp

)�

tABLE 1  
CPI And Food And beverAgeS cpi For urbAn And rurAl AreAS, 1999/2000 to 2012/2013 FiScAl 

AnnuAl AverAge. JAn 2010=100

All Items CPI Food CPI

Urban Rural Urban Rural
1999/2000 44.7 43.95 34.2 35.15
2004/2005 59.2 58.55 50.1 50.15
2008/2009 89.4 90.3 84.3 87.2
2010/2011 110.9 111.8 120.3 118.9
2012/2013 128.8 132.1 145.4 144.6

Source: CAPMAS, CPI Bulletin, various issues.

tABLE 2  
AnnuAl per cApitA poverty line by region, in Survey yeAr priceS.

Region 1999/2000 2004/2005 2008/2009 2010/2011 2012/2013
Metropolitan 1023.2 1453.4 2371.556 3263.49 3906.4
Lower Egypt Urban 988.8 1403 2286.821 3142.681 3760.5
Lower Egypt Rural 1023.6 1429.2 2398.447 3185.083 3844.4
Upper Egypt Urban 998.2 1416.3 2308.475 3172.4 3796.0
Upper Egypt Rural 1007.6 1408.3 2367.53 3148.267 3801.5

Source: Author’s calculations based on poverty lines in World Bank (2007), deflated/inflated to 
survey year prices using the CPI and Food CPI, for urban and rural separately (see text for 
details.)
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where N is the population, H, is the number of poor, Yp is the poverty line, 
Yi is the household’s per capita expenditure of those who are poor, and α ≥0 is a 
parameter. If  α = 0, the index simplifies to the headcount index, if  α = 1, it sim-
plifies to the normalized poverty gap, if  α = 2 it gives the severity of poverty mea-
sure. Each of these measures provides an important dimension into poverty’s state 
and structure and comparing the difference between these measures for FHH and 
MHHs over time will provide insight into the dynamics of poverty in Egypt over 
this time period.

Table 3 presents results of the FGT poverty levels by household type and year 
for rural and urban households separately using PL as the poverty line. The top 
panel reports poverty rates for individual living in all households while the bottom 
panel reports those for individuals living in households with children under 15. 
Looking at the full sample, rural poverty was much higher than urban poverty for 
all years and household types. Poverty incidence, depth and severity was higher for 
individuals residing in MHH in both urban and rural areas for all years. However, 
this aggregated sample masks a great deal of the differences between MHH and 
FHH as discussed in the previous section. The bottom panel reports results for 
families with children 14 and younger. Poverty was higher (P0), deeper (P1) and 

tABLE 3  
poverty RAteS For EAch HouSehold Type by pl, 1999-2000 to 2012-2013

Female-headed Households (Rural) Female-headed Households (Urban)

P0 P1 P2 P0 P1 P2

99/00 0.164 0.027 0.007 0.040 0.007 0.002
04/05 0.136 0.024 0.007 0.051 0.010 0.003
08/09 0.232 0.050 0.017 0.088 0.017 0.006
10/11 0.225 0.044 0.013 0.088 0.017 0.005
12/13 0.187 0.039 0.013 0.073 0.011 0.003

Male-headed Households (Rural) Male-headed Households (Urban)
P0 P1 P2 P0 P1 P2

99/00 0.211 0.037 0.010 0.052 0.009 0.002
04/05 0.212 0.038 0.011 0.072 0.013 0.004
08/09 0.334 0.070 0.022 0.124 0.023 0.007
10/11 0.300 0.062 0.019 0.122 0.024 0.007
12/13 0.266 0.053 0.016 0.112 0.018 0.005

Families with children
Female-headed Households (Rural) Female-headed Households (Urban)
P0 P1 P2 P0 P1 P2

99/00 0.283 0.046 0.011 0.095 0.016 0.004
04/05 0.266 0.050 0.015 0.139 0.027 0.008
08/09 0.381 0.081 0.026 0.224 0.048 0.017
10/11 0.404 0.080 0.025 0.202 0.037 0.010
12/13 0.316 0.071 0.024 0.173 0.031 0.009

Male-headed Households (Rural) Male-headed Households (Urban)
P0 P1 P2 P0 P1 P2

99/00 0.256 0.046 0.012 0.073 0.012 0.003
04/05 0.271 0.050 0.014 0.102 0.018 0.005
08/09 0.406 0.088 0.028 0.172 0.033 0.010
10/11 0.378 0.078 0.024 0.168 0.035 0.011
12/13 0.337 0.068 0.021 0.162 0.027 0.008

Source: Author’s calculations based on poverty lines in World Bank (2007), and HIECS 
1999−2012.
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more severe (P2) for urban FHH in all years. For rural areas, FHH were poorer 
in 1999/2000 and 2010/2011, while MHH were poorer in the other years. Similar 
trends emerge for the poverty gap and severity of poverty measures. Poverty 
increased considerably in 2008-2009, and again in 2010-2011 for both FHH and 
MHH in all regions, but has since fallen somewhat, although still not to pre-2008 
levels.

The differences between the poverty rates for MHH and FHH are quite small 
in many cases. This raises the question of how statistically significant these differ-
ences are. Both the poverty line used in the analysis,14 as well as the welfare metric, 
are built from a series of estimates of population characteristics from the sample 
survey data. This means that both are subject to sampling error which should be 
taken into consideration, especially when the goal is to determine whether one 
group is facing particularly higher poverty than others. To compute the sampling 
variance of the poverty estimates reported in this study I use the data based boot-
strap simulation method (Efron, 1979; Efron and Tibshirani, 1993.). The bootstrap 
method is based on repeated samples(J times), drawn with replacement, of size K 
from the original sample data of size N, where K<N. The estimated poverty mea-
sures are then calculated for each bootstrap sample, repeating the process J times. 
The standard deviation of each poverty measure over the J replications is an esti-
mator of the standard error of that poverty measure (Simler and Arndt, 2006). The 
bootstrap method has several advantages over the alternative analytical approach, 
most important of which is that for small sample sizes (which is the case for some 
of the subsamples presented next), the standard errors are more accurate. Second, 
the bootstrap automatically takes into account the natural bounds of the measure, 
unlike the analytical approach. The bootstrap method was also shown to provide 
the same accuracy as the delta method, at a much lower computational cost, when 
computing standard errors for complex poverty measures especially across groups 
such as gender and region (Alkire et al., 2015). Tables 4‒8 present the bootstrapped 
poverty estimates and their standard errors for MHH and FHH households by 
marital status and year, separately for rural and urban households, together with 
their bootstrapped standard errors, based on J=50 replications. Tables 4 and 5 
report these results for families with children 14 years and under. In both urban 
and rural areas, there does not seem to be one consistent trend in terms of one 
household type consistently facing higher poverty than the other. Poverty inci-
dence was higher for widowed FHH for all years and regions (except rural 2008), 
and these differences were statistically significant except in 2012 for rural and 1999, 
for both rural and urban areas. For divorced household heads, also no single trend 
prevailed, but as Tables A2 and A3 in the appendix show, there were in some cases 
very few observations with divorced (or single) heads, and hence even with the 

14 See World Bank (2007) for a discussion of how the poverty line is constructed from minimum 
caloric requirements that are based on survey estimates of the population’s age and sex distributions; 
how the expenditure patterns that determine the basic food and nonfood needs are also estimates, and 
hence subject to sampling error; as are the prices used to price the basic needs basket, which also come 
from surveys.
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bootstrapping the results at such a disaggregated level need to be interpreted with 
caution.15

For married household heads, individuals in MHH were significantly poorer 
than those in FHH. However, as discussed in the previous section, it is very likely 
that many of the self-declared MHH were actually female-maintained. This would 
overestimate poverty among married MHH and underestimate it among married 
FHH. One way to examine this further given the limitations of the data is to split 
those with married heads into those with heads living in a couple and those who 
did not. It is likely that female heads living in a couple (despite the presence of a 
spouse) are what I called “de facto” heads: they provide the main source of finan-
cial support in the family. If  poverty is higher for these FHH than their MHH 
counterparts, this gives a rough indication of the importance of taking the main-
tenance criterion into consideration. As expected, the majority of married MHH 
lived in a couple while the majority of married FHH (who still declare a female 
head) did not. Results of splitting the married sample into those who lived in a 
couple, or not, are reported in Table 6. Among married heads not living in a cou-
ple, FHH were poorer than MHH in urban areas in all years and in 1999, 2004 and 
2012 for rural areas. For heads living in a couple FHH were poorer than MHH for 
all years where data was available (there were no FHH in this category in 2010 and 
2012 in rural areas) and the difference was significant in most years. These results 
indicate that splitting the sample of married heads in this way changes the conclu-
sion considerably and points to the importance of a more accurate identification of 
“de facto” female headship, by for example, collecting information on individual 
income for each family member in the HIECS.

For completeness I also report poverty estimates and their bootstrap standard 
errors for families without children in Tables 7 and 8. Poverty incidence, depth and 
severity was much lower for families without children overall. FHH without chil-
dren faced higher poverty estimates in about half  of the cases for urban areas, but 
MHH faced higher poverty in most cases in rural areas.

4.3. Estimating a Gender-specific Welfare Function

The finding that female-headed households are not always poorer than 
male-headed ones, or not poorer by a great deal, can be misleading to policy 
makers and certainly does not imply that “all is well” as far as female-headed 
households are concerned. Different household types face distinct endowments, 
constraints and returns to assets. This might lead FHH to make choices that 
maximize their welfare based on these circumstances, and hence appear non-
poor. For example, even though FHH are generally smaller in size than MHH, 
they have roughly the same number of earners in rural areas, and even more 
earners in urban.16 If women face lower returns to their endowments, or lower 
endowments to start with, they might for example, decide to take an older child 

15 There were not enough observations for the “never married” (also referred to as “single” in the 
paper) group to perform the bootstrap for families with children, and therefore this category is omitted 
from Tables 4 and 5 .

16 See tables A4 to A7 in the appendix that present the means and standard deviations of various 
household characteristics by household type. These are discussed below.
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out of school at an early age to help augment family income (which will ulti-
mately propagate poverty across generations). Such behavior will falsely lead to 
the impression that this FHH is non-poor (or less poor) when in fact the unfavor-
able treatment, combined with their lower endowments, make them much worse 
off than other households.

To understand the factors that contribute to the poverty differential between 
FHH and MHH households, I borrow from the Blinder (1973) and Oaxaca (1973.) 
technique, estimating separate welfare functions for FHH and MHH, and then 
decomposing the estimated poverty differentials into a portion that is due to differ-
ences in the observable characteristics (endowments) of these households, such as 
education, experience, sector of employment; and another that due to their facing 
unequal returns to these endowments in the labor market (commonly referred to as 
“discrimination” in the labor literature).

The first step is to estimate separate welfare functions for each household, 
based on its relevant set of demographic and productivity characteristics (endow-
ments) related to its poverty status. One would expect poverty to be affected by 
family characteristics, such as household size, number of children, as well as char-
acteristics of the household head that determine their income-earning potential 
such as education, age, employment status, occupation, and employment sector. 
I estimate a reduced form probit model in which the independent variables are 
those described below, and the dependent variable is a binary variable that takes 
the value of 1 if  the household is poor by the Poverty Line (PL) for that year. The 
probit model is as follows:

where:
Yij =1 if  the ith household of type j is poor;
Yij =0 if  the ith household of type j is not poor;
Xij is a vector of measurable characteristics for the ith household of type j;
�j is a vector of parameters for all households of type j;
Φ is the cumulative normal distribution
This requires the assumption that the measurable characteristics in Xij are 

exogenous and sufficient to determine whether one household type is poorer than 
the other (Bibi and Chatti, 2010). If  poverty is independent of household type, 
then the �j in equation (2) will be identical for FHH and MHH. Otherwise, at least 
one element of �j will be different and hence the differences in the levels of the 
explanatory variables are not enough to explain poverty for the different household 
types. In this case, family type itself  is a determinant of poverty.

The measurable characteristics that are likely to affect the probability of being 
poor can be divided into two groups. The first group of variables focus on the 
households’ demographic composition that will ultimately determine its needs, and 
the second on the households’ earning ability. The household’s demographic char-
acteristics are captured by the number of children under 15, the number of adults 
over 65, the number of females in the household and total household size. These 
variables affect the household’s consumption needs relative to its income, as well as 
the decision and ability to participate in the workforce, thereby affecting family 

(2) Pr(Yij=1)=Φ(�j�Xij)
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earning potential. The type of dwelling is a good indicator of non-monetary wel-
fare and it is measured by number of rooms per capita. I also included dwelling 
type such as villa/apartment/single room, etc., but these were never significant in 
the regressions and were eliminated.17

I expect earning ability to depend on several factors, including the age of the 
household head and its square, the household head’s education level, employment 
status, main activity status, occupation, sector and industry of employment. 
Education is measured by five categories: Illiterate, Read & Write, Primary and 
Lower Secondary, Secondary (which includes both General and Vocational 
Secondary), Post-Secondary and University & Above (combined into one cate-
gory). Employment status is classified as employer, employee, self-employed and 
unpaid family worker. Main activity status is classified as employed, unemployed 
or out of the labor force. Occupation is classified as either white collar (which 
includes Legislators, Senior Officials and Managers, Professionals, Technicians 
and Associate Professionals, Clerks and Service workers) or blue collar (which 
includes Skilled Agricultural and Fishery workers, Craft and related trades work-
ers, Plant and Machine Operators, and Assemblers, Elementary occupations and 
all others). Sector of employment is classified as either public (which includes gov-
ernment civil servants and workers in public sector companies) or private. Industry 
is classified as agriculture and mining, manufacturing or services. The region of 
residence is also controlled for since different regions within Egypt face different 
labor market conditions and different lifestyles, which ultimately affects house-
holds’ needs. In the regressions the omitted variables are Post-Secondary and 
above, employer, employed, blue collar, private sector, services, the Metropolitan 
cities (Cairo, Alexandria, Port Said and Suez) in urban areas, and Lower Egypt in 
rural areas.18

4.4. Results of the Estimated Probit Model

Means and standard deviations of the measurable characteristics of house-
holds, by family type and year, are presented in the appendix in Tables A4 and 
A6 for rural regions, and A5 and A7 for urban regions, separately for families 
with children and those without. Female household heads tend to be older than 
male household heads, for all household types and regions, but the age gap was 
especially high between families with children and those without, as discussed 
above. In terms of household composition, MHH have a slightly higher number 
of children 14 and younger, but about the same number of adults 65 and older, 
and number of females, as FHH. MHH have larger households overall, but fewer 

17 I did not directly include marital status in the vector of explanatory variables to avoid potential 
endogeneity issues even though it was clear from the poverty estimates that marital status is important. 
To explore the impact of including variables that capture marital status, I experimented with including 
binary variables for widowed, divorced and never married in the probit regressions and found that they 
did not change any of the other results significantly and that the coefficient on widowed was always 
negative and significant for FHH in all years and samples. I also eliminated other potentially endoge-
nous variables such as number of earners and household size since no suitable instruments were avail-
able in the data.

18Unpaid family worker, and out of the labor force were dropped from the regressions due to 
collinearity.
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earners on average in both urban and rural areas. FHH tend to have higher num-
ber of rooms per capita.

While the educational level of household heads was increasing over time, 
female heads were still overrepresented among the illiterate and underrepresented 
at all other education levels. In rural areas, most female heads were self-employed; 
most male heads were employees. In urban areas the majority of both male and 
female heads who worked were employees, and in rural areas the majority of 
female heads were self-employed. The majority of female heads in both rural and 
urban regions were out of the labor force, a category that included housewives 
and working housewives, students and pensioners, while most male heads were 
employed in all years.

In rural regions, the majority of heads of both MHH and FHH were blue 
collar, private sector workers, mainly in agriculture and mining, and this share 
fell slightly over time. In urban areas the majority of heads of both MHH and 
FHH were white collar, private sector workers, mainly in services, and this share 
increased slightly over time. Most rural FHH were in Upper Egypt, while most 
rural MHH were in Lower Egypt. In urban regions, both FHH and MHH were 
concentrated in Metropolitan cities. In most years and classifications, FHH had 
lower per capita income and expenditure than MHH, except for urban regions in 
the last two survey years. Note however the relatively large standard deviations of 
these numbers indicating the wide range of incomes and expenditures that both 
FHH and MHH households faced over this period.

Tables 9a and 9b present the results of the probit regressions for FHH and 
MHH, in rural and urban households with children, respectively, and Table 10a 
and 10b report the same for families without children. The results are fairly typical 
with most coefficients having the expected results. For MHH, those with older 
heads were less likely to be poor. Households with more children and elderly were 
in general are more likely to be poor. The higher the number of females the higher 
the probability of poverty for MHH and rural FHH, however in urban areas hav-
ing more females was often associated with a significant negative impact on the 
probability of being poor. This is expected since additional females could help take 
care of young children, which allows the head more free time to work. The number 
of rooms per capita was included as an indicator of non-monetary welfare and this 
had a negative and highly significant coefficient in all specifications, as expected.

Education variables have the expected sign in all specifications. The omitted 
category is Post-Secondary and above, and hence these coefficients show the effect 
of education attainment on poverty relative to those with a post-secondary or uni-
versity degree and above. The less educated the household head was, the more 
likely the household was poor. Heads that were illiterate raised the probability of 
being poor the most compared to those with a post-secondary degree or higher. 
Compared to heads who were employers, being either an employee or self-em-
ployed raised the probability of being poor in all specifications, as expected. Being 
unemployed also raised the probability of being poor compared to being employed 
in all specifications.

Compared to household heads in blue collar occupations, white collar work-
ers were less likely to be poor. Rural public-sector worker heads, whether in MHH 
or FHH, were less likely to be poor, while in urban areas being in the public sector 
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increased the probability of being poor for MHH, in all years and for FHH when 
significant in 2008 and 2012. Compared to working in the services industry, work-
ing in agriculture and mining, and manufacturing, for FHH was associated with 
lower probability of being poor, whenever it was significant, while for MHH agri-
culture was associated with higher probability of poverty, while manufacturing was 
associated with strong negative probability of poverty. Finally, in rural regions, 
both FHH and MHH were more likely to be poor if  they lived in Upper Egypt, 
compared to the omitted category Lower Egypt. In urban areas, Metropolitan cit-
ies (Cairo, Alexandria, Port Said and Suez) was the omitted category and once 
again living in Upper Egypt raised a household’s probability of being poor for 
both FHH and MHH, compared to Metropolitan.

Expected poverty rates, when the exogenous variables equal their mean values 
for each household type, are provided in the third line from the bottom in Tables 
9a,b and 10a,b. In 2008, for example, an urban female-headed household with the 
mean characteristics (values for the exogenous variables) had a 17.5 percent prob-
ability of being poor, a male-headed household had an 18.1 percent probability of 
being poor. To put this in perspective, the actual proportions of poor were 28.4 
percent and 21 percent, respectively. The difference between actual proportion 
poor and predicted probability given the mean characteristics is always larger for 
female-headed households, indicating that the FHH would have been expected to 
be less poor given their endowments. The last row of the table gives the percent of 
correct predictions that the model makes.19 The percent of correct predictions 
ranges from a high of 98 percent to a low of 73 percent implying that the model fits 
the data relatively well. To illustrate, in 2008, the equation for urban FHH and 
MHH (families with children) correctly predicts about 80 percent of the cases, 
while those for rural correctly predict about 74 percent of the cases.

5. explAining poverty rAte diFFerentiAlS: endowmentS or diScriminAtion?

The results of the previous section showed that the exogenous variables 
explained the probability of being poor reasonably well but that there were sig-
nificant differences in coefficient magnitudes, and in some cases signs, between 
family types.  Recall that the means of the household characteristics’ variables 
also varied by family type. To understand the degree to which poverty of a given 
family type depends on its characteristics (the endowment effect), and that to 
which it depends on the treatment of the household head in a different way due to 
gender (the treatment or discrimination effect), I perform the standard Oaxaca-
Blinder decomposition. In the linear regression framework, the decomposition of 
the female-male gap in any variable Y, can be expressed as:

19 Following convention, an observation is classified as having a predicted positive outcome if  its 
predicted probability is > 0.5.

(3) Ȳf− Ȳm=

[(
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where X̄j is the vector of average values of the independent variables and �̂j is 
a vector of coefficient estimates for group j. In the poverty context, however, a non-
linear probit model was estimated. As a result, the observed headcount measure of 
poverty (which is equal to the proportion of cases where Y=1 in the sample), does 
not necessarily equal the predicted probability of Y=1 when the probit function 
is evaluated at the means of the characteristicsX̄j, i.e.Φ(X̄j

�𝛽). Instead it is equal to 
the average predicted probability of being poor over all the households in group j: ∑Nj

i=1

F(X
j
i�̂
j)

Nj
 (Cameron and Trivedi, 2005: 474).

Following Fairlie (2006) the decomposition for a nonlinear probit function 
Y=F(X�̂)=Φ(X�̂), where Φ (.) stands for the standard normal distribution func-
tion, between two groups [female-headed (f) and male-headed (m) households], is 
written as:

In both equations (3) and (4) the poverty differential computed at mean levels 
of the exogenous variables is decomposed into a portion that is due to differences 
in distributions of X, or the endowment effect (the first term on the right hand 
side), and a second term that measures the portion of the difference that is due 
to differences in returns to these endowments (the coefficients on the exogenous 
variables) as well as unmeasurable or unobserved endowments, commonly known 
as the treatment or discrimination effect.

In equation (4) the female coefficient estimates �̂f  are used as the weights for 
the first term and the male distribution of the independent variables X̄m are used as 
the weights in the second term. It is equally plausible to interchange these and use 
the male coefficient estimates �̂m as the weights for the first term and the female 
distribution of the independent variables X̄f  as the weights in the second term. 
Indeed, each of these methods usually provides different estimates as discussed by 
Neumark (1988) and Oaxaca and Ransom (1994). There is often no a priori reason 
to prefer one set of weights over the other and they therefore suggest using coeffi-
cients from a pooled regression over both groups to weight the first term. I follow 
this approach here for two reasons: it makes the results more straightforward to 
interpret. Coefficients from the FHH and MHH regressions sometimes give differ-
ent conclusions about the size and significance of specific independent variables in 
different years, especially given the widespread economic and social changes that 
took place over this long period of time. This can become difficult to interpret, 
especially that it is equally plausible to argue that one or the other group should be 
used as the reference (i.e. the one assumed not to face discriminatory treatment, or 
the one facing positive discrimination). Another practical reason is that the sample 
size for FHH is not equal to that of MHH. As expected, FHH make about 10% of 
the sample in each of the five cross sections. These sample sizes themselves vary 
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over time and are especially small in the last few surveys.20 By using the coefficients 
from the pooled regression, I avoid the problem of imprecisely estimated coeffi-
cients given this smaller sample size for FHH, especially in the latter years.  
Table A8 in the appendix reports the results of these pooled regressions. A dummy 
variable for FHH is included to capture all systematic differences between the two 
groups as suggested by Neumark (1988). The pooled estimates are similar to the 
results obtained earlier from the separate FHH/MHH regressions and will not be 
discussed further.

The left-hand side of equation (4) is straightforward to obtain by simply cal-
culating the average of the predicted probability of being poor for each of the two 
groups and taking the difference.21 The first term on the right-hand side of equa-
tion (4) provides an estimate of the contribution of gender differences in the com-
plete set of independent variables to the poverty gap between FHH and MHH. 
Unlike the linear case however, obtaining the contribution of group differences in 
specific variables to the poverty gap requires additional manipulation, since the 
independent contribution of any variable depends on the value of the other(s) 
(Fairlie, 2016). Assume that the sample sizes of the two groups are identical, 
Nf=Nm and that there exists a one-to one matching of FHH and MHH observa-
tions, and that X includes only two variables: X1 and X2. Using coefficient estimates 
from a pooled probit regression, �̂∗, and following Fairlie (2016), the independent 
contribution of X1 to the poverty gap between FHH and MHH can be expressed 
as:

Similarly, the contribution of X2 can be expressed as:

The contribution from gender differences in household headship to the pov-
erty gap is calculated as the change in average predicted probabilities resulting 
from sequentially switching FHH characteristics with MHH characteristics one 
variable (or set of variables) at a time. I must therefore first match the FHH distri-
bution of X1 with the MHH distribution of X1. I draw a random subsample of 
MHH with a sample size equal to Nf and randomly match it to the FHH sample. 
Each observation in the MHH is thus uniquely matched to an observation in the 

20 After the 2008 survey the CAPMAS started administering the HIECS every 2 years rather than 
every 5 as was traditionally the case. To reduce costs CAPMAS decided to reduce the sample size of the 
survey, and therefore both MHH and FHH samples are much smaller for the last two surveys than the 
first three.

21 Note that the equality in equation (4) does not hold exactly for the probit model, in which F is 
defined as the cumulative distribution function from the standard normal distribution, but holds very 
closely as an empirical regularity (Cameron and Trivedi, 2005, p. 474).
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FHH sample allowing for the sequential switching of the FHH to the MHH char-
acteristics one variable at a time.22

This process of randomly matching the MHH to the FHH samples implies 
that the decomposition estimates will depend on the randomly chosen subsample 
of MHH. To ensure that the estimates reflect the entire MHH sample, I draw a 
large number of random MHH subsamples and then calculate the mean value of 
these estimates from all these subsamples. In the decomposition results reported 
below, I use 1000 random subsamples of MHH to calculate these means.

Table 11 presents the decomposition results for rural regions, and Table 12 for 
urban regions, by year, for families with children. The first two rows in the tables 
report the average of the predicted probability of being poor for FHH and MHH, 
respectively. The difference, or the predicted poverty gap, between FHH and MHH 
in the next row, is the quantity I seek to decompose into a portion due to differ-
ences in endowments and another due to differences in the return to endowments. 
The contribution of differences, between FHH and MHH, in specific variables 
or groups of variables, to the total poverty gap is presented next. Results vary by 
year and region, but some important patterns emerge. For rural areas (where FHH 
were predicted to be poorer than MHH in 2 out of the survey years, and at the 
same poverty level in one survey year), education, employment status, occupation, 
number of rooms per capita, and region of residence, were consistently signifi-
cant in explaining differences in poverty rates between the two groups. For urban 
areas (where FHH were predicted to be poorer than MHH in all years) education, 
employment status, occupation, sector and region of residence were consistently 
significant in explaining differences in poverty rates between the two groups.

A positive coefficient on any of these variables or groups of variables gives the 
degree to which giving FHH the same distribution of X as the MHH, would have 
reduced the poverty gap. For example, in Table 12 in 2004, if  FHH had the same 
education as MHH this would have reduced the poverty differential between them 
by 2.9 percentage points, which is about 90 percent of the total differential. A neg-
ative coefficient on the other hand gives the degree to which giving FHH the same 
distribution of X as the MHH, would have increased the poverty gap. Referencing 
the same table and year, if  FHH had the same household composition as MHH, 
this would have increased the poverty differential by 0.3 percentage points, which 
is about 10 percent of the total differential.

The total contribution of all included variables is in bold at the bottom of 
each table. For all years, in urban and rural areas, the differential explained by all 
variables is a small fraction of the total poverty differential between MHH and 
FHH. This suggests that even if  FHH had the same distributions of endowments 
as MHH, they would still be poorer since the impact of the lower returns to their 
endowments is much larger than the impact of the difference in endowments on 
the poverty differential. Counterfactuals are presented in the bottom row of Tables 

22 Since the independent contribution of X1 and X2 depend on the value of the other variable, the 
order of switching the distributions (i.e. choice of a variable as X1 or X2 ), matters. In the estimation 
below, the order of switching the variables is randomized (along with the 1000 replications for drawing 
the subsamples of MHH as explained next) to ensure that the results are not sensitive to the ordering of 
the variables as suggested by Fairlie (2016).
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11 and 12. In 2004 for example, urban FHH would have been poorer by almost 
3.8 percentage points than urban MHH if  they had the same endowments (this is 
almost double the predicted poverty differential with their own endowment lev-
els). In rural areas, where the predicted probability of being poor is higher for 
MHH, giving FHH the same distribution of endowments as MHH would have 
given FHH an even bigger advantage over MHH. For brevity, I do not present the 
decompositions for all the other potential pairs of household types since almost 
the same conclusions were obtained (these are available from the author upon 
request). For demonstration, Table A9 in the appendix shows the decomposition 
for widowed FHH and MHH, which had a particularly high poverty differential as 
results in section 4 demonstrated. The decomposition again implied that the FHH-
MHH differential was largely due to differences in returns to endowments. This 
discrepancy in returns for widowed FHH was even more prominent in explaining 
the poverty differential as suggested by the very high counterfactual poverty differ-
ential (in the last row) if  FHH had the same distribution of endowments as MHH.

6. SummAry And concluSion

This study has analyzed the gender dimensions of poverty in Egypt and 
estimated a model to determine the probability of poverty by household type. 
Furthermore, the estimated poverty differential was then decomposed into a 
component due to the endowments of the household, and another due to the 
returns to these endowments.

Results suggest that FHH were poorer than MHH in urban areas, and in some 
years in rural areas. Widowed and divorced FHH, as well as FHH living in a couple 
and still declaring themselves household head, had much higher incidence, depth 
and severity of poverty. The estimated welfare model’s results are fairly typical 
implying that household demographic composition as well as characteristics of the 
household head, in particular education and the nature of their employment, have 
an important impact on the probability of being poor. Coefficients from the MHH 
and FHH welfare functions did exhibit some important distinctions by region, 
year and household type.

Results of the decomposition analysis suggest that most of the poverty dif-
ferential between FHH and MHH cannot be explained by observed differences in 
endowments. In fact, in all years, if  FHH had the same endowments as MHH they 
would have been poorer than they actually were, and in urban areas poorer than 
MHH. This is especially pronounced for widowed FHH. These results suggest the 
need for a broad policy effort to both raise FHH’s endowment levels, especially in 
terms of education and access to better jobs (in terms of sector of employment, 
occupation, industry, etc.), as well as reduce the FHH-MHH gap in the return to 
endowments in the economy and the labor market.
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