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Abstract 
In Ethiopia increasing urbanization has been accompanied by growth but not by poverty 
reduction. This disappointing performance in terms of poverty reduction has been 
accompanied by a surge in inequality, with the Gini Coefficient increasing by 10 
percentage points in urban areas from 0.34 in 1995 to 0.44 in 2004. This paper seeks to 
shed light on the determinants of this large increase in inequality. We exploit the 
availability of two comparable household surveys to decompose changes in inequality 
based on a set of counterfactual scenarios. Our microsimulation approach builds on the 
methodology discussed in Bourguignon, Ferreira and Lustig (1998) and applied in 
Bourguignon, Ferreira and Leite (2007). Our main finding is that the increase in 
inequality was driven mostly by changes in returns to household characteristics, and 
especially by changes in the returns to education. Skills premia increased significantly 
while average educational levels also increased. We also find that accounting for changes 
in the distribution of households across urban areas significantly improves our ability to 
predict not only overall changes in inequality, but particularly the differential growth 
experienced by the top deciles. In addition, it is worth noting that the new profile of urban 
households, and in particular the greater likelihood of being households with younger 
heads, well educated, living alone or in couples with no children also contributed to 
increased inequality, as these types of households experienced higher growth rates in 
consumption per capita.  
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1. Introduction 
 
Ethiopia, one of the poorest countries in the world, is largely rural: its urbanization rate, 
estimated at 16 percent in 2005, is low in comparison to Sub Saharan and Eastern Africa 
where it is 35 and 21 percent, respectively. Yet, urbanization is proceeding at a fast pace: 
the urban population is expected to grow at more than 4 percent  over the 2000-2035 
period resulting in a rise of the urban share to about 31 percent (UN Population Division, 
2007).  
 
Increasing urbanization has been accompanied by urban growth – over the decade to 
2004 the urban economy grew at an annual rate of approximately 2 percent per capita– 1

This incipient urban transition

  
and by a rising contribution to overall GDP: the urban economy’s contribution to GDP 
went from 47 percent in 1995/96 to 53 percent in 2002/03. It is estimated that between 
1993 and 2005, it accounted for 60 per cent of national economic growth and grew a 
higher average rates than the rural economy: 6 percent compared to 4 percent in rural 
areas (World Bank, 2007b).  
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 offers the potential to result in faster growth and 
sustained poverty reduction, as “the processes of urbanization and the growth of cities 
and towns favor national development by diversifying incomes, expanding options for 
more affordable service delivery, and widening horizons for innovation and skill 
acquisition.” (Fallert-Kessides 2006, p. xii).  
 
Yet in Ethiopia urban growth has not resulted in sustained poverty reduction in urban 
areas. As shown by a recent report by the Ministry of Finance and Economic 
Development urban poverty rates have remained stagnant since the mid-1990s. 
Significant economic growth (an increase by one third in real expenditure per equivalent 
adult experienced between 1995/96 and 2004/05), was accompanied by an increase in the 
headcount from 33 to 35 percent, i.e. a 6 percent increase, albeit not statistically 
significant (table 1).  
 

Table 1: Urban poverty and inequality in Ethiopia: 1995/96, 1999/00 and 2004/05 
1995/1996 1999/2000 2004/2005 

Headcount 33.2 36.9 35.1 
Poverty 
gap 

9.9 10.1 7.7 

                                                 
1 Within services the highest rates of growth were registered in banking and insurance (9 percent), health 
and education (8 and 7 percent respectively) and in transport and communication (7 percent).  Within 
industry, construction grew at 8 percent while manufacturing growth was limited to 3 percent. See World 
Bank (2005). 
2 Note that while the recent sustained growth in agriculture might have slowed or changed the direction of 
the trend towards an increased weight of the urban economy, urban economic growth appears less 
vulnerable to the weather related shocks which continue to plague the sustainability of a mostly rain-fed 
agriculture Note also that a few recent study (Shahidur et al. 2008) have challenged current estimates of 
agricultural growth in Ethiopia 
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Severity 
of poverty 

4.1 3.9 2.6 

Source: MOFED 2008. 
Note uses consumption per equivalent adult and a poverty line equivalent to 1075 birr in real 1995/96 Addis prices 

 
This disappointing performance in terms of urban poverty reduction has been 
accompanied by a surge in urban inequality, with the Gini Coefficient increasing by 10 
percentage points in urban areas from 0.34 in 1995 to 0.44 in 2004. In rural areas the 
coefficient remained stable at around 0.27 (table 1). The MOFED report estimates that 
without this adverse distributional shift urban poverty would have been reduced by 12.6 
percentage points, but that the positive impact of growth on poverty reduction was muted 
by 14.6 percentage points increase in the headcount due to distributional factors.   
 
Increasing urban inequality at a time of fast growth is not surprising, and has indeed long 
be seen as inevitable through the so called Kuznet process, driven by internal migration 
from low inequality rural areas to high inequality ones. But while internal migration 
might have represented a contributing factor to the rise of urban inequality, it is unlikely 
to have been solely responsible for an increase of such large scale.3

The paper is also of broader interest as it is, at least to our knowledge, the first 
application of the methodology proposed by Bourguignon, Ferreira and Lustig (1998)

  
 
Against this background, this paper seeks to shed light on the determinants of this large 
increase in urban inequality, as understanding the drivers of increased inequality and 
what has prevented those at the bottom of the distribution from benefiting more from 
growth has important implications for the design of safety nets and poverty reduction 
measures in urban areas. Exploiting the availability of two comparable household surveys 
for 1994/95 and 2004/05, a number of simulations are run to understand the influence of 
changes in sectoral growth, household endowments, prices and unobservable changes in 
the economic environment in driving these results. 
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In this paper we exploit the availability of two comparable household surveys to 
decompose changes in inequality based on a set of counterfactual scenarios. Our 
microsimulation approach builds on the methodology discussed in Bourguignon, Ferreira 

 
using consumption rather than income data. This has required adapting the methodology 
as described in section 2. The rest of the paper is structured as follow:  section 3 provides 
a closer look at urban inequality in Ethiopia between 1995/96 and 2004/05, using survey 
data to describe the main changes in household level correlates of consumption per 
capita; section 4 presents the results of the simulations and section 5 reviews the findings 
and concludes. 
 
2. Methodology and data 
 

                                                 
3 The increase in the urban Gini is comparable in terms of magnitude to those experienced in some Eastern 
European countries in the early 1990s Milanovic (1998) 
4 This approach has been applied in a number of contexts such as Ferreira and Paes de Barros (1999), and 
more recently Bourguignon, Ferreira and Leite (2007). See also Almeida dos Reis and Paes de Barros 
(1991) and Juhn, Murphy and Pierce (1993) for similar approaches. 
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and Lustig (1998) and applied in Bourguignon, Ferreira and Leite (2007). This 
methodology explores how the combinations of labor market, demographic and 
educational dynamics are associated with changes in poverty and inequality between two 
points in time or between two regions or countries.  
 
This approach stands out against others of more common use (such as Oaxaca-Blinder 
type of decompositions) because of two main features. The first is that it considers the 
whole distribution of endowments, individual characteristics, and agent behavoiours 
rather than dealing just with averages. The second is that it explicitly considers that 
changes in poverty and inequality are likely driven by factors (such as changes in macro 
and labour market policies, changes in household demographic composition and 
migration patterns, changes in the pattern of economic growth and in the incidence of 
inflation) whose impacts are not independent, but rather simultaneous.  
 
In this paper, because of data availability, we focus on modelling household consumption 
rather than income as in the existing literature following this methodology, though the 
basic thrust of the analysis is the same. In particular we focus on the impact of changes in 
(a) occupational choice; (b) endowment (education and fertility); (c) ‘prices’; and, (d) 
unobservables.5  
 
In practice this requires estimating the consumption per capita distribution for 1995 based 
on the parameters linking household characteristics to consumption in 2004. The various 
counterfactual scenarios that are constructed focus on changes in the distribution of 
education, occupation and fertility (individually and jointly) for some or all members of 
the households; and, changes in the price (‘return’, ‘cost’) of household characteristics 
(both endogenous and exogenous).  An important element of this methodology is that it 
explicitly acknowledges that one cannot control for a number of important factors which 
are likely to have affected the economic environment, especially when considering a 
protracted period of time such as a decade. Factors such as policy reform, for example, 
can be expected to influence consumption levels and inequality, but are not captured in 
our household surveys. To capture the importance of these unobservable factors we apply 
the residual distribution of the 2004 model to the 1995 model. We expect that controlling 
for the 2004 error structure would increase the predictive power of our simulations.  
 
A more formal explanation of the statistical model used to estimate consumption is 
provided below.  Before proceeding it is worth underscoring that while this analysis is 
motivated by the disappointing performance of urban areas in terms of poverty reduction 
over the decade up to 2005, in order to account properly for the shift in fertility patterns 
the analysis focuses on consumption per capita rather than consumption per equivalent 
adult, which is the welfare indicator used to measure poverty.  
 

A recursive model is estimated whereby household consumption is regressed on a series 
of variables that summarize information on education level, type of occupation of 

2.1. Statistical model 

                                                 
5 Note that as the Ethiopian household survey which is the primary sources of information for this analysis 
does not include information on migration. Migration is therefore not directly modeled.  
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household members, number of children in the household, spatial location and other 
relevant characteristics of the household (1) –see full list of variables in the Appendix-. 
This equation is estimated for 1995 and 2004 using OLS (time = t). 
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Education, type of occupation and fertility are endogenous within the model, determined 
by a series of individual and household characteristics. In the case of occupational choice, 
the allocation of household members across different economic activities is represented 
through multinomial response models – this is a consistent with a situation where 
individuals choose the type of occupation that maximizes their utility. Estimations are 
made separately according to whether the individual is the head (2a), the spouse (2b) or 
other member of the household above 14 years old (2c). Occupation is associated to 
personal characteristics (including gender, years of education and experience proxied by 
age and quadratic age), household characteristics (including, for the head and the spouse, 
number of children in the household) and region of residence. In addition, the occupation 
of the head of the household is assumed to affect the occupational decision of the spouse 
and of the other members in a recursive way (see 2b and 2c).  
 

)()( ,,,
t

iHEADOCU
t
HEAD

t
HEADi XfmOCUP φ==   (2a) m = 0,1,2,3 

 
)],([)( ,,,,

t
iHEAD

t
iSPOUSEOCU

t
SPOUSE

t
SPOUSEi OXfmOCUP φ==  (2b) m = 0,1,2,3 

 
)],([)( ,,,,

t
iHEAD

t
iOMOCU

t
OM

t
OMi OXfmOCUP φ==   (2c) m = 0,1,2,3 

 
where  m = 0,1,2,3 represents the following alternatives: unemployed, self-employed, 
wage-employed (formal sector) and working in agriculture or other activities. 
 
Education choice (years of education) is also measured using multinomial response 
models, conditional on individual characteristics (gender, age-group) and region of 
residence, with separate estimations for the head (3a), the spouse (3b) and other member 
of the household above 14 years old (3c). 
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where n stands for number of grades completed. The inclusion of age-group dummies 
aims to account for improvements in access to education that benefited younger 
generations.   
 
Finally, fertility choice is estimated in terms of number of children in the household 
below 6 year-old. This choice is estimated conditional on the education level of the 
mother, age of the mother,  marital status and region of residence.  
 

)()( ,
t

iDEMO
tt

i XflDEMOP ω==   (4) l = 0,1,2,3 
 
where l = 0,1,2,3 represents number of children. 

 
 
Equations (1) to (4) can be estimated econometrically separately to year t and t’ through a 
recursive equation system. This provides a framework to construct counter-factual 
scenarios for both endowments and ‘prices’ (returns to household characteristics on the 
consumption equation) and to measure their effects in terms of changes in the distribution 
of consumption between periods t and t’.  
 
In practice, model estimation generates all the parameters needed for the simulations: 

• To estimate the contribution to changes in the distribution of consumption in 
period t’ compared to period t of a given endowment– say, education – we 
simulate the distribution of education that would have been observed in period t’ 
if the parameters from equations (3a) to (3c) in period t’ had been those observed 
in period t. In other words we simulate the distribution of education for period t’ 
based on the exogenous variables observed in t’ and the parameters estimated for 
t, and use this simulated distribution of education to obtain a simulation of 
consumption in t’, given the links between equations (3a)-(3c) and equation (1).  

• Similarly, price effects are obtained by estimating changes in the distribution of 
consumption in period t’ due to changes in any of the parameters from equation 
(1). For instance, the price effect of education can be measured by simulating the 
distribution of consumption that would have been observed in period t’ if the 
returns to education had been equal to those observed in period t. 

• To estimate the impact of key variables omitted in the estimation of equation 1 as 
they are missing in the household surveys, we account for changes in the 
distribution of the errors. This is done by scaling up the variance of the residual 
terms εi

 

 by the ratio of the estimated variance in the t’ to that of t; and then 
predicting values of consumption for all households in the t consumption 
distribution, given their original characteristics.  

A final type of simulation alters the joint distribution of the truly exogenous population 
characteristics to account for changes in demographic structure over time. The exogenous 
variables  we consider in this simulations are characteristics of the head such as age and 
gender, adult household size and the region where the household is located (r). Since 
these variables do not depend on other exogenous variables in the model, this simulation 
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is carried out simply by re-calibrating the population by the weights corresponding to the 
joint distribution of these attributes. Note that in the specific case of Ethiopia this final 
simulation is the only way we can include the effects of internal migration.  
 
2.2. Data sources 
Data comes from HICEs data 1995-1996 and 2004-2005. For simplicity the text refers to 
1995 and 2004. The number of households surveyed in 1995 and 2004 was 11,673 and 
21,299, respectively. We restrict each sample to include only urban households, thus 
ending up with 4,569 and 11,840 household observations in 1995 and 2004, respectively, 
from which information was collected for 22,565 and 51,545 household members. We 
use sampling weights in all our results to be able to extrapolate at the urban national 
level. For the consumption aggregate, the official estimation is used obtained from 
MOFED that uses adult equivalent scale and then adjusted to be represented in per capita 
terms. 
 
3. Ethiopia 1995-2004: describing the changes in the urban economic landscape 
 
As mentioned above, between 1995 and 2004 inequality in urban areas in Ethiopia rose 
by a staggering 10 percentage points of the Gini coefficient. Figure 1 shows the 
distribution of household expenditure per capita in constant 1995 prices. The 2004 
distribution lies to the right hand side of the 1995 distribution, but the most significant 
development appears to be a widening and “fattening” of the right hand tail of the 
distribution. Richer households appear to have experienced faster consumption growth 
than other groups.  
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Figure 1. Change in the distribution of household per capita consumption, urban Ethiopia.  
1995- 2004 
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A more detailed picture of the evolution of inequality is provided by Table 1 which 
provides a number of inequality indexes. GE0, GE1 and GE26

 

 as well as the Gini rose 
between 1995 and 2004. Consistent with the widening of the right hand tail of the 
distribution, GE2 which puts more weight on changes at the top of the distribution 
increased from .25 to 0.63 at a rate of 11 percent a year.  
 
Table 2: Inequality trends – Urban Ethiopia 

 Urban Population µ GE(-1) GE(0) GE(1) GE(2) Gini 
Observed        
 1995 12,836,938 795.76 0.2641 0.1884 0.1938 0.2501 0.3372 
 2004 14,095,439 1,129.19 0.4216 0.3422 0.3824 0.6343 0.4524 
  ∆ % 10 42 60 82 97 154 34 

 

                                                 
6 These indexes are also known as Theil-L, Theil-T, and the Half of square of CV, respectively. They 
belong to the General Entropy class indexes. The number refers to the value of the parameter α in the 
formula, which represents the weight given to distances between incomes at different parts of the 
distribution, and can take any real value. For lower values of α GE is more sensitive to changes in the lower 
tail of the distribution, and for higher values GE is more sensitive to changes that affect the upper tail. In 
other words, a value of α=0 gives more weight to distances between consumption in the lower tail, α=1 
applies equal weights across the distribution, while a value of α=2 gives proportionately more weight to 
gaps in the upper tail 



 9 

A more disaggregated look at changes throughout the distribution is provided by the  
growth incidence curve (GIC, Figure 2) for the period 1995-2004, plotting the rate of 
growth at each percentile of the distribution (ranked by consumption levels).   
 
Figure 2 confirms the heterogeneity of consumption growth over the period across the 
distribution. The consumption of the poorest 10 percent of the population rose by 20-30 
percent, while those in between percentiles 11 and 65 saw an increase of about 10-15 
percent.  It is the sharp increase in the growth rates experienced by the top of the 
distribution, however, which is the main driver of the inequality increase we observe. 
Looking across from percentile 65 to the richest group, growth rates appear to accelerate 
and there is a break of the slope around percentile 90. Among the richest 10 percent of 
the population, consumption growth ranged between 60 and 160 percent.  
 

Figure 2. Growth Incidence Curve 1995-2004. Urban Ethiopia 
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These very different growth patterns for different consumption groups were accompanied 
by other significant changes in the urban economic environment. As mentioned in the 
introduction, this was a decade of significant reforms as a new regime came to power and 
started implementing a new policy agenda. Many of those changes cannot be captured by 
household data, but some significant changes in the characteristics of the population are 
clearly visible. In what follows we focus in particular on changes in the endowments (i.e. 
household characteristics) of the urban population, as those are potentially important 
drivers of the changes in consumption that were observed over the period.  
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One of the most significant developments of the decade has been the massive push in 
education investment. Figure 3 below illustrates it based on a disaggregation of the data 
for 2005 by cohort.  
 
Figure 3.  Profile of educational attainment (years of education), by age cohort, gender and 

rural/urban location (HICES 2005) 
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Source Ruggeri Laderchi, Lofgren, Abdula ( 2009), forthcoming 
 
Figure 4 shows the reflection of that big push in the educational levels of  the heads of the 
household. There is a big drop in the share of head of households without education 
(from 54 to 38 percent), and an increase in the shares of those with at least 3, 5, 8 and 10 
years of education.7

                                                 
7 Note that education reform makes it difficult compare data on the school cycles completed for individuals 
belonging to different age groups.  

  A similar, though less dramatic, shift affected the spouses of the 
heads (the drop in the share of spouses without education from was 56 to 45 percent) as 
well as other household members 15 and over (the drop in the share of those without 
education was from 23 to 16 percent). 
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Figure 4: Years of education completed by heads of households, urban areas (15 and over) 
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Education  was not the only area where significant changes were observed. Looking at 
occupational choices also reveals some big changes (Figure 5). For the heads of the 
households there was a marked decrease in the share of the self-employed (from 46 to 34 
percent), and a rise in wage employment (from 21 to 28 percent). An important driver of 
this  increase in formal employment was the shift towards a decentralized governance 
model, with the expansion of employment in the public sector 
 

Figure 5: Occupation of the head of household, urban areas (15 and over) 
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Also unemployment and inactivity of the heads of household increased over the period,  
respectively by 3 and 2 percentage points, possibly reflecting the displacement of 
workers caused by privatization. Similar patterns were observed for the spouses of the 
heads albeit their rate of unemployment is significantly higher (table 3). For other 
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household members at least of 15 years of age the pattern was somewhat different, with a 
rise in inactivity for those who were students and a drop in both self-employment and 
unemployment. 
 

Table 3: Occupational choice by type of household member, urban areas (15 and over) 

1995 2004 1995 2004 1995 2004
Wage employment 20.9 28.0 8.6 11.5 11.2 17.7
Self-employed 46.0 33.6 29.9 18.5 15.1 10.6
Agric. and others 8.3 8.7 4.6 7.4 4.6 6.7
Unemployed 14.1 16.9 53.7 57.7 29.1 22.8
Inactive 10.6 12.8 3.3 4.9 5.6 5.0
Inactive - student - - - - 34.3 37.2
Total 100.0 100.0 100.0 100.0 100.0 100.0

Head of the hh Spouse Other members 

 
 
On top of these changes, the demographic structure of the urban population has also 
changed in the 10-year period. In terms of household structure, average household size 
has decreased from 4.7 to 4.3. This came as a result of a decrease in fertility -the share of 
households with more than 2 children (aged 6 or less) dropped from 17.3 to 12.8 percent-, 
as well as due to an increase in the proportion of households with one member (from 7.9 
to 11.3 percent). The decrease in household size has come along with changes in the 
demographic profile of the head of the household, who is now younger, with a higher 
probability of being male compared to 1995 (55.1 in 1995 versus 61.3 percent ten years 
later).  
 

Table 4: Fertility choices (number of children aged 6 or less in the hh), urban areas  
1995 2004

No children 56.0 59.7
One children 26.7 27.6
Two children or more 14.9 11.0
Three children or more 2.4 1.7
Total 100.0 100.0  

 
Table 5: Household size (total and by gender of the head of the hh), urban areas  

1995 2004 1995 2004 1995 2004
One member 7.9 11.3 15.6 14.3 1.6 9.4
Two members 14.0 14.2 21.8 20.1 7.7 10.4
Three members 15.2 16.1 17.3 19.9 13.5 13.8
Four or more 62.9 58.4 45.4 45.7 77.1 66.4
Total 100.0 100.0 100.0 100.0 100.0 100.0

All households Female head' hh Male head' hh

 
 
Note that despite this drop in fertility the overall urban population as estimated by the 
survey increased from 12.9 to 14. 1 million people. 
 
Finally, there has been a geographical reconfiguration of the urban population expressed 
in terms of distribution across various regions (Figure 6). These changes in the 
distribution of the urban population have likely been influenced by migration from both 
rural areas and between urban areas, as well as potentially by differential fertility patterns 
in different urban areas. Notably, there has been a decrease in the share of household 
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located in Amhara , and a corresponding increase in the share of households in the three 
main cities (Addis, Harari and Dire Dawa) and in Oromiya, Tigray and Other Regions. 

 
Figure 6: Geographical location, urban areas 
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Overall, compared to 1995, in 2004 the average urban Ethiopian family is smaller, with a 
higher probability of having a younger, male, head of household, with better educated 
members, with more of their members working in the formal sector but at the same time 
with higher levels of unemployment for the head of the household and the spouse. 
Finally, it is important to highlight the redistribution of household location across the 
major urban areas, with a higher share of households located in the three Main Cities, 
Oromiya and Tigray region. 
 
4. Simulations  
 
As discussed in the methodology our simulations are geared towards assessing the role 
played by different factors in explaining growth in urban inequality. We focus in 
particular on the role of the changes in endowments (characteristics of population) 
described in the previous section, changes in the returns to those characteristics (prices), 
other economic factors that cannot be observed in our data, and a combination of those 
various effects.  
 
Between 1995 and 2004, the Gini coefficient increased by 34 percent (from 0.33 to 0.45; 
a 11.5 percentage point increase). The overall finding of our analysis is that a 
combination of factors contributed to the rise in inequality, and that the changing 
characteristics of the urban population accounted for most of that increase. Exogenous 
structural changes and in particular the reallocation of population across urban areas, also 
impacted on the increase in inequality over time. More specifically:  

• Changes in endowments, that is changes in the occupation structure of the 
population (more people working in formal sector), higher levels of education and 
lower fertility levels, account for very little of the increase in inequality: a mere 
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1.5 percentage points out of the 11.5 points increase in the Gini index (i.e. 13 
percent of the total Gini index increase).  

• Changes in prices (returns of characteristics) also contributed to the rise of 
inequality, explaining 5 percentage points  of the 11.5 points increase in the Gini , 
(i.e. 43 percent of the increase in the Gini index )  

• Overall, prices and endowments changes between 1995 and 2004 account for 57 
percent of the increase in the Gini index (0.066 out of 0.115) 

• An additional 21 percent of the change in the Gini is explained by changes in the 
exogenous variables which define household characteristics. These include region 
of residence, age of the head, gender of the head and number of adults per 
household. The most important of these factors is the reallocation of households 
across the major urban areas in the country. .  

 
Figure 7 illustrates our main simulation. Comparison of the lighter line the dark and bold 
one shows how good the simulated consumption is compared to the actual consumption 
distribution.  
 

Figure 7: Density functions of observed and simulated household consumption 1995-2004.  
Urban Ethiopia 
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Note that our models are very successful in fitting the data: the simulation which controls 
for changes in endowments, changes in prices, unobservables, and  changes in the 
population structure explain 88 percent of the increase in the Gini (i.e.  30 of the 34 
percent increase of Gini). This compares favorably with other applications of this 
methodology to other countries. For example in Ferreira and Paes e Barros (2004) on the 
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reduction of Brazilian inequality between 1976 and 1996 prices, endowments and 
reweighting (labor market, education and fertility) explain 75 percent of the drop in 
inequality over the period.. And a comparison of two countries, Brazil and the United 
States in Bourguignon, Ferreira and Leite (2007) could explain through prices and 
endowments only 57 percent of the difference in inequality.  
 
While our focus is mostly on changes in the Gini, similar findings can be obtained for all 
GE inequality indexes (Table 6). Note that in this as in the following tables the results of 
the simulation are presented showing first the observed and then the simulated changes 
on mean consumption per capita, and on a set of inequality indexes.   
 
In line with our previous discussion of the observed distributional shift the largest 
increase in inequality is captured by GE(2), with an increase by 154 percent. Overall our 
simulations explain 112 of the 154 percent increase in GE(2).  
 
Table 6: Summary results, main simulation (endowments, prices, unobservables and reweighting) 
  Urban 

Population 
µ GE(0) GE(1) GE(2) Gini 

Observed       
 1995 12,836,938 795.76 0.1884 0.1938 0.2501 0.3372 
 2004 14,095,439 1,129.19 0.3422 0.3824 0.6343 0.4524 
  ∆% 10 42 82 97 154 34 

Simulations (base 1995, prices and 
endowments of 2004) 

      

 Overall changes 12,836,938 1,053.93 0.2795 0.2814 0.3822 0.4029 
 Overall changes and Re-

weighting 
13,587,572 1,109.84 0.3304 0.3506 0.5303 0.4396 

  ∆s/∆ (%) 6 39 75 81 112 30 

 

Table 7 presents the findings of a simulation where only changes in household 
characteristics are included (note in particular that we keep constant returns to those 
characteristics). Higher formal employment, higher education and lower fertility levels 
have a simulated positive impact on consumption. While increasing consumption, such 
changes would not have any impact on GE(2) – i.e. the type of inequality which we know 
has increased the most. They would however have an impact on inequality indexes with 
lower alpha, thereby increasing the distance between the poorest or the middle of the 

4.1. Disaggregating findings 
A closer look at the various simulations that have been run provides a wealth of 
information on the plurality of effects which have determined the complex distributional 
shift observed in the decade up to 2004.  
 
4.1.1. Endowment effects 
As illustrated in section 3 the decade up to 2004 saw many changes in urban Ethiopia, 
such as a significant increase in educational levels and employment in the formal sector 
and a decline in household size and fertility.  
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distribution and the rest. Education endowments combined to occupation endowments are 
the two with positive impact on increase inequality while fertility endowments attenuate 
such increase.  
 
Table 7: Endowment effects 
  Urban 

Population 
µ GE(0) GE(1) GE(2) Gini 

Observed       
 1995 12,836,938 795.76 0.1884 0.1938 0.2501 0.3372 
 2004 14,095,439 1,129.1

9 
0.3422 0.3824 0.6343 0.4524 

  ∆% 10 42 82 97 154 34 

Endowment 
Effects 

       

 Education 12,836,938 869.50 0.2123 0.2067 0.2489 0.3522 
  ∆% 0 9 13 7 0 4 

 Occupation 12,836,938 801.42 0.2106 0.2051 0.2470 0.3511 
  ∆% 0 1 12 6 -1 4 

 Fertility 12,836,938 800.19 0.2068 0.2016 0.2429 0.3480 
  ∆% 0 1 10 4 -3 3 

 Education and occupation 12,836,938 861.88 0.2127 0.2072 0.2493 0.3526 
  ∆% 0 8 13 7 0 5 

 Education and fertility 12,836,938 871.24 0.2093 0.2036 0.2447 0.3494 
  ∆% 0 9 11 5 -2 4 

 Occupation and fertility 12,836,938 815.79 0.2100 0.2042 0.2461 0.3502 
  ∆% 0 3 12 5 -2 4 

 Education, occupation and 
fertility 

12,836,938 877.99 0.2129 0.2069 0.2488 0.3522 

  ∆% 0 10 13 7 -1 4 

 
Of the household characteristic we consider (education, occupation and fertility), changes 
in the education of the population would have the highest impact on average 
consumption, despite a similar impact on inequality. Changes in endowments alone 
would explain 1.5 percentage points points (35.22 minus 033.72) out of the 11.5 
percentage points Gini increase (45.24 minus 33.72) representing about 13% of overall 
inequality increase.  
 
Figure 8 below illustrates how a simulation based on endowments effects alone compares 
with the observed growth incidence pattern. As the figure shows, such simulation would 
result in a rather constant increase in consumption throughout the distribution and fails to 
capture what happens at the top end of the distribution.  
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Figure 8:Growth Incidence Curve – endowment effects simulation 
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 4.1.2. Price effects 
A second possible set of factors which could account for the increased inequality 
observed in urban Ethiopia between 1995 and 2004 is changes in the returns to household 
characteristics. Table 8 summarizes the main findings of the simulations aimed at 
understanding those changes. 
 
A closer look at the findings reveals that the changes in returns to education, taken alone, 
could explain about 4 out of 34 percent of the increase of inequality. In addition, the 
changes in returns to education also had the effect of reducing average consumption, and 
increase of GE(2) suggesting that the educational expansion led to a more convex 
structure of the returns to education between 1995 and 2004 reducing returns on the 
bottom of distribution and increasing on the top. This would imply a higher premium on 
higher levels of education over time, as compared to lower educational level.  
 
The changes in returns to fertility also impacted negatively on consumption. As 
simulation on price effects keep endowment fixed (including fertility) this suggests that 
that returns  have contracted at least for larger families (i.e. they might have became more 
convex).  
 
Trying to account for changes in returns to other characteristics which in our model are 
exogenous, such as geographical location which could have been affected by regional 
growth patterns or migration, we also simulated an overall change in prices. This scenario 
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shows prices explaining a much larger share of the increase in inequality, but still failing 
to account for more than half of the increase.  
 
In summary, changes in the returns to education, occupation and fertility alone or 
combined contributed very little to the overall increase of Gini inequality (5 out of 34 
percent). Yet adding other changes as returns to regions of residence among others, 
returns to prices explain 15 out of 34 percent of the increase in inequality (42% total). 
Observe also that unlike the previous results based on the effects of changes in the 
endowments, in all the simulations of prices we find and effect on the top of the 
distribution (i.e. an increase in GE(2)).  
 
Table 8 Price effects 
  Urban 

Population 
µ GE(0) GE(1) GE(2) Gini 

Observed       
 1995 12,836,938 795.76 0.1884 0.1938 0.2501 0.3372 
 2004 14,095,439 1,129.19 0.3422 0.3824 0.6343 0.4524 
  ∆% 10 42 82 97 154 34 

Prices       
 All price effects 12,836,938 924.63 0.2551 0.2586 0.3463 0.3869 
  ∆% 0 16 35 33 38 15 

 Education 12,836,938 695.90 0.2096 0.2065 0.2517 0.3519 
  ∆% 0 -13 11 7 1 4 

 Occupation 12,836,938 799.70 0.2068 0.2003 0.2390 0.3475 
  ∆% 0 0 10 3 -4 3 

 Fertility 12,836,938 758.48 0.2112 0.2067 0.2512 0.3520 
  ∆% 0 -5 12 7 0 4 

 Education and fertility 12,836,938 662.63 0.2122 0.2098 0.2578 0.3541 
  ∆% 0 -17 13 8 3 5 

 Education and occupation 12,836,938 699.97 0.2097 0.2052 0.2477 0.3515 
  ∆% 0 -12 11 6 -1 4 

 Education, occupation and 
fertility 

12,836,938 666.11 0.2117 0.2078 0.2527 0.3532 

  ∆% 0 -16 12 7 1 5 

 
Figure 9 below confirms that prices had an impact in the top deciles. Compared to the 
previous simulation on the effects of endowments, the simulation on the impact of prices 
does a better job at approximating the steep rise in consumption enjoyed by richer 
groups, suggesting that the changes in the return structure are an important part of the 
explanation on the widening of the consumption distribution over the decade.   
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Figure 9: Growth Incidence Curve – price effect simulation  
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4.1.3. Prices and unobservable effects 
As mentioned before, estimating consumption equations is not sufficient to capture all 
changes over time as many relevant variables are unobserved. When controlling for 
unobservables, by scaling up variance of the error terms to reproduce the  error structure 
of 2004 in the 1995 data, the changes in returns to education have  a greater explanatory 
power than before. The overall price effect including unobservables explain 56 percent of 
the total inequality increase of the period (compared to the previous estimate of 42 
percent, without unobservables) .. 
 
It is noticeable that the increase in the convexity of returns to education in this simulation 
is more marked – returns to education have a more negative impact on consumption 
levels, and their impact on inequality is higher.   Adding the unobservable component has 
a large impact on GE(2) suggesting that changes in economic environment had a further 
disequalizing effect on returns to education. The mechanism at play seems to be that 
urban labor markets rewarded more highly educated workers and less unskilled and semi-
skilled workers in 2004 compared to 1995.  
 
These changes in the structure of returns can be due to a number of factors. For example, 
this pattern of changes is consistent with the expansion of some higher value added and 
skill intensive sectors which used to have a rather narrow base. And indeed the growth in 
manufacturing and construction witnessed over the decade are compatible with such an 
hypothesis.  
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An important qualifier to this analysis, however, is that among the policy variables that 
we are by necessity lumping into one “unobservable” effect is the quality of education. 
To the extent that those who receive lower quality education are more likely to drop out, 
lower returns to education at the lower end could also be capturing the worsening quality 
of education at least for certain groups. Note that, as discussed in section 3 the decade up 
to 2004 saw a massive effort to increase education, and that this is likely to have led to 
greater heterogeneity in quality standards given the challenges of such a large expansion 
of the educational sector.  
 
Similarly, also at the top of the educational distribution there might have been changes in 
quality, with increases in the quality of what we lump together as “high skilled” due to as 
different phenomena as the return of the diaspora (some of whom might have studied 
abroad) or the increase in educational options (provided by the private sector in the 
country, or obtained abroad). 
 
Table 9 Price and Unobservable effects 

 
Figure 10 below illustrates how adding the effects of unobservables to the price 
simulations improves our ability to approximate the real observed growth incidence 
curve, both by tilting down the lower tail of the curve and by giving a closer 
approximation to the high growth experienced by richer groups.  
 

  Urban 
Population 

µ GE(0) GE(1) GE(2) Gini 

Observed       
 1995 12,836,938 795.76 0.1884 0.1938 0.2501 0.3372 
 2004 14,095,439 1,129.19 0.3422 0.3824 0.6343 0.4524 
  ∆% 10 42 82 97 154 34 

Prices and Unobservables       
 All price effects 12,836,938 947.75 0.2796 0.2828 0.3888 0.4032 
  ∆% 0 19 48 46 55 20 

 Education 12,836,938 713.42 0.2342 0.2303 0.2874 0.3703 
  ∆% 0 -10 24 19 15 10 

 Occupation 12,836,938 819.72 0.2312 0.2237 0.2735 0.3659 
  ∆% 0 3 23 15 9 9 

 Fertility 12,836,938 777.56 0.2358 0.2304 0.2869 0.3703 
  ∆% 0 -2 25 19 15 10 

 Education and fertility 12,836,938 679.28 0.2368 0.2335 0.2939 0.3724 
  ∆% 0 -15 26 20 17 10 

 Education and occupation 12,836,938 717.49 0.2342 0.2287 0.2826 0.3697 
  ∆% 0 -10 24 18 13 10 

 Education, occupation and 
fertility 

12,836,938 682.75 0.2361 0.2313 0.2878 0.3713 

  ∆% 0 -14 25 19 15 10 
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Figure 10: Growth Incidence Curve – price effect and unobservables effect simulations 
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4.1.4. Prices, unobservable and endowment effects 
As shown above, changes in endowments alone did not have a big impact on inequality, 
though they did explain a lot of consumption growth. Combining the effects of changes 
in endowments with changes in the return structure and unobservables should therefore 
allow us to approximate closely in our simulations both the pattern of inequality increase 
and growth.  
 
Table 10 shows the results of this simulation. Thanks to the endowment effects this 
simulation explains 32 out of 42 percent growth in consumption levels. In terms of 
inequality the results are very similar to those obtained combining changes in the returns 
structure and unobservables, reiterating that changes in the population characteristics 
played a minor role in determining the observed patterns of inequality. This simulation 
explains more than half of Gini increase and a about a third of the GE(2) index.  
 
Table 10: prices, unobservables and endowment effects 
  Urban 

Population 
µ GE(0) GE(1) GE(2) Gini 

Observed       
 1995 12,836,938 795.76 0.1884 0.1938 0.2501 0.3372 
 2004 14,095,439 1,129.19 0.3422 0.3824 0.6343 0.4524 
  ∆% 10 42 82 97 154 34 

Prices, unobservable and endowment effects      
  12,836,938 1,053.93 0.2794 0.2815 0.3826 0.4029 
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  ∆% 0 32 48 45 53 19 

 
Figure 11 contrasts the growth incidence curve implied by this simulation with the one 
truly observed. Note that the combined effects of changes in endowments and prices 
would have generated higher growth on the bottom of the distribution, while such an 
effect is counteracted by the effect of unobservables. As we have interpreted the latter in 
terms of a skill-bias in the labour market this suggests that, despite the larger investment 
in education, poorer households have benefited less than expected from the decreased 
returns to that investment.  
 

Figure 11: Growth Incidence Curve – endowment, price and unobservables effects simulation 
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The main story that emerges from these simulations therefore is one of an increase in 
inequality driven mostly by changes in returns to household characteristics, and 
especially by changes in the returns to education. While the population became more 
educated the market seemed not to be prepared for the influx of this new better skilled 
labor supply.8

                                                 
8 In support of this hypothesis note that according to the Labour Force Survey 2005 36 percent of high 
skilled workers aged 15-24 in urban areas were in non-professional occupations (defined as ="Clerks" + 
"Service, Shop and Market Sales workers" + "Skilled agricultural and fishery" + "Crafts and related trades" 
+ "Plant, machine operators and assemblers" + "Elementary occupations" + "Armed forces") with a much 
lower share for the age group 25 and over (26.4 percent), World Bank 2005 vol 1, p. 17 

 Returns increased for those with higher skills, possibly due to the new 
opportunities offered in certain sectors (such as manufacturing and construction), the 
lower skilled even if better educated than a decade before did not have jobs or were paid 
less than they could have expected. The economic benefits of higher education did not 
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translate, therefore, into as large economic growth for those at the bottom of the 
distribution as one would have expected based on the returns to education in 1995.9

                                                 
9 Distributional shifts of these types were observed also in other countries which had very large educational 
expansion, such as Brazil (Ferreira and Paes de Barros 1999)  

  
While we leave a fuller discussion of the implications of these findings to the final 
section it is worth underscoring that an important omitted variable in our analysis is the 
quality of education.  
 
4.1.5. Taking into account changes in the population structure 
Finally, our last simulation takes into account that over the 10 year period considered in 
this analysis, there have been significant changes in the distribution of the population 
across urban areas, and in their characteristics, at least according to this nationally 
representative survey.  
 
While some of those changes are endogenous in our model, others such as migration are 
not. There is both qualitative and quantitative evidence of significant internal migration 
in Ethiopia, and in particular there is evidence of “step-migration” across urban areas, 
with migrants moving from smaller to larger areas, most likely driven by their acquiring 
better information about opportunities in different areas or learning more “urban life” 
skills. Further, there is at least anecdotal evidence of a consistent flow of return migration 
from abroad, as new economic opportunities opened up in urban Ethiopia.  
 
The HICES surveys used for this analysis do not include information on migration but we 
can at least control for these “exogenous” changes in the characteristics of the urban 
population by reweighting our simulations to mirror the population structure of 2004. By 
population structure we mean exogenous variables such as region of residence, age and 
gender of the head of the household and number of adults per household. 
 
Using this reweighted population we simulate the overall impact of changes in returns, 
unobservable and endowments. As shown by Table 11 below our simulations can now 
account for 88 percent (30/34) of the total increase in the Gini index. Changes in the 
structure of the population contributed alone to 3.67 percentage points of the total 11.7 
percentage points increase  in the Gini. In short, changes in the population structure can 
account for about 30 percent of the change in Gini that we can explain, .  
 
Even more important than the improvement in our ability to explain changes in the 
overall Gini, accounting for changes in the population structure more than doubles our 
ability to predict what happened at the top end of the distribution, as shown by the impact 
on GE(2). We can now explain 73 percent of its increase (112 out of 154 percent), rather 
than 34 percent (53 out of 154 percent) in the unweighted population.  
 
The reweighted simulation confirms the same patterns identified above, though the 
impact of changes in the returns of education, and the changes in unobservables are now 
stronger.  
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Table 11: Prices, unobservables and endowment effects, plus exogenous changes in the population 
structure 
  Urban 

Population 
µ GE(0) GE(1) GE(2) Gini 

Observed       
 1995 12,836,938 795.76 0.1884 0.1938 0.2501 0.3372 
 2004 14,095,439 1,129.19 0.3422 0.3824 0.6343 0.4524 
  ∆% 10 42 82 97 154 34 

Prices, unobservable and endowment effects      
 Education, occupation and 

fertility 
12,836,938 1,053.93 0.2794 0.2815 0.3826 0.4029 

  ∆% 0 32 48 45 53 19 

Prices, unobservable, endowment effects and re-weight     
  13,587,572 1,109.84 0.3304 0.3506 0.5303 0.4396 
  ∆% 6 39 75 81 112 30 

 
 
As figure 12 shows our ability to capture what has been happening at the top end of the 
distribution is now greatly improved. 

 
Figure 12 Growth Incidence Curve – endowment, price and unobservables effects, 
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5. Conclusion  
 
This paper has used micro-simulations techniques to understand what has driven the 
significant increase in inequality witnessed in urban Ethiopia in the decade up to 2005. 
An important feature of this rise in inequality has been the disequalizing effect of the 
high growth experienced by the top centile of the urban distribution. As discussed in the 
MOFED poverty report of 2008 (MOFED 2008) such a surge in inequality contributed to 
the stagnation in poverty reduction experienced in urban areas.  
 
By adapting the Bourguignon Ferreira Lustig (1998) methodology to the decomposition 
of consumption (rather than income, as is standard practice in this literature) we explored 
the role played by changes in household characteristics, and particularly human capital 
endowments, and changes in returns to those characteristics.  
 
Our main finding is that the increase in inequality was driven mostly by changes in 
returns to household characteristics, and especially by changes in the returns to education. 
Skills premia increased significantly while average educational levels also increased. Our 
explanation for changes in the returns structure can be only somewhat speculative as we 
do not have comparable data on wages and earnings for the 1990s and the current 
decade.10

A possible contributor to this dynamics could also have been the privatization process 
which took place especially in the mid-1990s, given that public and parastatal jobs 
offered a premium at least for the lower skilled. The loss of jobs for those relatively 
highly paid low skilled workers would not have compensated by new job creation by the 
public sector (at least not before 2005) – the expansion of the civil service,

 
 
One explanation could be that urban labour markets could not absorb the growing cohort 
of better skilled (but still relatively low skilled) workers coming on the markets. Those 
with higher skills, in contrast, could take advantage of some good jobs opportunities (for 
example those offered in some sectors which grew significantly over the decade, albeit 
from a low based, such as manufacturing and construction).  
 

11

Another important factor which would have contributed to the observed changes in the 
structure of returns to education is quality of education – a key variable which 
unfortunately we cannot directly modeled. It seems likely however that the lower levels 
of input per student experienced with the large efforts to arrive at universal primary 
education would have affected quality of education, and would have affected the most 
less successful students who did not continue past primary. Furthermore, it is possible 
that at the top end of the educational distribution there has also been an increase in 

 for example 
is likely to have created mostly jobs for skilled workers as part of the decentralization of 
power to the regions.  
 

                                                 
10 Indeed we can only deduce wage information from the 1995/1996 HICE survey ,and from the (non-
comparable) LFS survey for 2005. 
11 Documented at least between 1995 and 2003 in World Bank 2005 
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quality, driven by more educational opportunities for tertiary education. The return of the 
diaspora could have contributed to these trends.  
 
While changes in returns to household characteristics are not an unexpected determinant 
of changes in inequality, particularly following a time of transition between different 
regimes as happened in Ethiopia in the 1990s, our analysis also identified another 
significant set of factors which has been driving the observed increases in inequality. We 
can explain about 1/3 of that observed increase in terms of exogeneous changes in the 
characteristics of urban households.  
 
In particular, even if data limitations prevent us from modeling directly migration, we 
find that accounting for changes in the distribution of urban households across urban 
areas significantly improves our ability to predict not only overall changes in inequality, 
but particularly the differential growth experienced by the top deciles.  It seems that, as it 
would be expected if households follow market signals in deciding their location, those 
who were better able to take advantage of location specific market opportunities moved 
to those areas.  
 
In addition, it is worth noting that the new profile of urban households, and in particular 
the greater likelihood of being households with younger heads, well educated, living 
alone or in couples with no children also contributed to increased inequality, as these 
types of households experienced higher growth rates in consumption per capita.  
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Appendix – Part 1 
 
List of variables for the consumption equation 
Dimension Variable Definition 
XEDU, i  

- Maximum years of education between head of the household and the spouse. 
- Average education of other members of the household above 15 year-old (excluding spouse). 
 
 

  

X  
- Head of the household occupation (1): 1 if self-employed, 0 otherwise. 
- Head of the household occupation (2): 1 if wage-employed, 0 otherwise. 
- Head of the household occupation (3): 1 if works in agric. and other activities, 0 otherwise. 
- Spouse occupation (1): 1 if self-employed, 0 otherwise. 
- Spouse occupation (2): 1 if wage-employed, 0 otherwise. 
- Spouse occupation (3): 1 if works in agric. and other activities, 0 otherwise. 
- Share of other members of the household above 15 year-old (inc. spouse) that are self-employed. 
- Share of other members of the household above 15 year-old (inc. spouse) that are wage-employed. 
- Share of other members of the household above 15 year-old (inc. spouse) that work in other activit. 
 

OCU, i 

X  
- Number of children aged 6 year-old or less in the household. 
 

DEMO, i 

X  
- Number of members aged 6-14 years in the household. 
- Number of members aged 15-24 years in the household. 
- Number of members aged 25-64 years in the household. 
- Number of members aged 65 or more years in the household. 
- Age of the head of the household. 
- Dummy for whether there is a spouse in the household. 
- Dummy for whether there are other members in the household above 15 year-old. 
- Region dummies. 
 
 

OTH, i 
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List of variables for occupational choice 
Dimension Variable Definition 

XOCU, HEAD, I  
- Gender  
- Years of education 
- (Age – Years of education)^2 
- Region dummies 
- Number of children < 6 years old 
 

  

X  
- Gender  
- Years of education 
- (Age – Years of education)^2 
- Region dummies 
- Number of children < 6 years old 
 

OCU, SPOUSE, i 

X  
- Gender of the head of the household 
- Years of education 
- (Age – Years of education)^2 
- Region dummies 
 

OCU, OTHER MEM., i 

O  
- Head of the household occupation (1): 1 if self-employed, 0 otherwise. 
- Head of the household occupation (2): 1 if wage-employed, 0 otherwise. 
- Head of the household occupation (3): 1 if works in agric. / other act., 0 otherwise. 
 

HEAD, i 

 
List of variables for education choice 

Dimension Variable Definition 
XYEDU, j, I  

- Gender  
- Age-group 
- Region dummies 
 

  

 
List of variables for fertility choice 

Dimension Variable Definition 
XDEMO, i  

- Years of education of the mother 
- Marital status of the mother 
- Region dummies 
 

:  
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Appendix – Part 2 
Table A1 

OLS – Dependent Variable: Household Consumption per Capita 
1995 2004

coef/sd coef/sd
1 if there is a spouse in the household, 0 otherwise 0.043 0.164***

(0.040) (0.019)
Age of the head of the household -0.004** -0.003***

(0.002) (0.001)
1 if head of the household is self-employed, 0 othw. 0.098*** 0.093***

(0.034) (0.019)
1 if head of the household is wage-employed, 0 othw. 0.016 0.073***

(0.039) (0.020)
1 if head of the household works in agric./others, 0 othw. 0.035 0.010

(0.048) (0.032)
Maximum education(head of the hh.,head's partner) 0.057*** 0.061***

(0.005) (0.002)
1 if there are household members above 15 yr-old, 0 otherwise -0.178*** -0.324***

(0.050) (0.027)
Average years of edu. of other hh. members above 15 yr-old (rounded) 0.011* 0.007*

(0.006) (0.004)
1 if spouse is self-employed, 0 othw. -0.063 0.016

(0.046) (0.028)
1 if spouse is wage-employed, 0 othw. 0.013 0.063**

(0.055) (0.029)
1 if spouse works in agric./others, 0 othw. 0.008 0.035

(0.146) (0.046)
Share of hh. members above 15 yr-old that is self-employed 0.001 0.001

(0.001) (0.000)
Share of hh. members above 15 yr-old that is wage-employed 0.003*** 0.002***

(0.000) (0.000)
Share of hh. members above 15 yr-old working in agric./others 0.001 0.002***

(0.001) (0.000)
Number of members of the hh. below 6 yr-old -0.207*** -0.240***

(0.021) (0.011)
Number of hh. members aged 6-14 -0.062*** -0.075***

(0.009) (0.005)
Number of hh. members aged 15-24 -0.010 -0.015**

(0.009) (0.006)
Number of hh. members aged 25-64 0.020 -0.001

(0.013) (0.008)
Number of hh. members aged 65+ 0.094*** 0.004

(0.029) (0.018)
Regional dummy: 1 if Tigray, 0 otherwise. -0.083 0.185***

(0.053) (0.040)
Regional dummy: 1 if Amhara, 0 otherwise. -0.143** -0.046*

(0.056) (0.027)
Regional dummy: 1 if Oromiya, 0 otherwise. 0.031 0.007

(0.043) (0.024)
Regional dummy: 1 if Addis/Harari/Dire, 0 otherwise. -0.051 0.031

(0.041) (0.020)
Constant 7.424*** 7.524***

(0.109) (0.042)
Number of observations 4,546 11,780
Adjusted R2 0.261 0.311
note:  .01 - ***; .05 - **; .1 - *;  



* World Bank. HDNSP and PREM (AFTP2) respectively  
** Oxford University 

Table A2a 
Multinomial Logit – Dependent Variable: Type of Employment of Head of the Household (baseline: unemployed) 

Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z|

Self-employed
Gender (1 if male, 0 if female) 1.0282 0.1770 5.81 0.000 0.9417 0.0823 11.44 0
Years of education -0.1243 0.1386 -0.9 0.370 -0.0467 0.0571 -0.82 0.413
Age -0.0063 0.0416 -0.15 0.880 0.0753 0.0170 4.43 0.000
Years of education ^ 2 -0.0054 0.0059 -0.92 0.357 -0.0056 0.0026 -2.14 0.032
Age ^ 2 -0.0003 0.0004 -0.68 0.494 -0.0009 0.0002 -4.88 0.000
Age x Years of education 0.0031 0.0016 1.9 0.057 0.0014 0.0007 2.06 0.040
Region: 1 if Tigray, 0 othw. -0.3294 0.3322 -0.99 0.321 0.0769 0.1428 0.54 0.590
Region: 1 if Amhara, 0 othw. 0.2793 0.3240 0.86 0.389 0.0576 0.1216 0.47 0.636
Region: 1 if Oromiya, 0 othw. 0.0442 0.2718 0.16 0.871 0.3290 0.1225 2.69 0.007
Region: 1 if Addis/Harari/Dire, 0 othw. -0.5509 0.2429 -2.27 0.023 -0.5233 0.0991 -5.28 0.000
Number of children in the hh -0.0320 0.1023 -0.31 0.754 -0.1154 0.0523 -2.21 0.027
Constant 1.8179 0.9448 1.92 0.054 -0.9513 0.3876 -2.45 0.014

Wage-employed
Gender (1 if male, 0 if female) 2.1357 0.2233 9.56 0.000 1.6286 0.0875 18.61 0.000
Years of education -0.1215 0.1442 -0.84 0.400 -0.1349 0.0596 -2.26 0.024
Age 0.0543 0.0521 1.04 0.297 0.1261 0.0211 5.99 0.000
Years of education ^ 2 0.0145 0.0058 2.5 0.013 0.0095 0.0026 3.66 0.000
Age ^ 2 -0.0007 0.0005 -1.28 0.202 -0.0016 0.0002 -6.99 0.000
Age x Years of education 0.0010 0.0018 0.57 0.569 0.0030 0.0007 4.13 0.000
Region: 1 if Tigray, 0 othw. -0.0509 0.3879 -0.13 0.896 0.1332 0.1639 0.81 0.416
Region: 1 if Amhara, 0 othw. 0.2260 0.3751 0.6 0.547 -0.0948 0.1323 -0.72 0.473
Region: 1 if Oromiya, 0 othw. -0.0097 0.3080 -0.03 0.975 0.2844 0.1305 2.18 0.029
Region: 1 if Addis/Harari/Dire, 0 othw. -0.0216 0.2751 -0.08 0.937 -0.3634 0.1079 -3.37 0.001
Number of children in the hh -0.0789 0.1192 -0.66 0.508 -0.2070 0.0563 -3.68 0.000
Constant -2.1297 1.2373 -1.72 0.085 -3.1764 0.4630 -6.86 0.000

n 3919 10251
Wald chi2 620.32 1804.57
Prob > chi2 0.0000 0.0000
Pseudo R2 0.1444 0.1416

1995 2004

 
 

Note: Category employed in agriculture or other activities omitted 
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Table A2b 
Multinomial Logit – Dependent Variable: Type of Employment of Spouse (baseline: unemployed) 

Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z|

Self-employed
Gender (1 if male, 0 if female) -0.1939 0.4570 -0.42 0.671 1.8442 0.2641 6.98 0.000
Years of education -0.3531 0.1534 -2.3 0.021 -0.1375 0.0735 -1.87 0.062
Age 0.0341 0.0501 0.68 0.496 0.1180 0.0280 4.22 0.000
Years of education ^ 2 0.0110 0.0076 1.44 0.149 0.0032 0.0041 0.78 0.438
Age ^ 2 -0.0005 0.0006 -0.85 0.394 -0.0015 0.0003 -4.24 0.000
Age x Years of education 0.0030 0.0019 1.57 0.117 0.0012 0.0010 1.13 0.260
Region: 1 if Tigray, 0 othw. -1.3792 0.3646 -3.78 0.000 -0.8529 0.2587 -3.3 0.001
Region: 1 if Amhara, 0 othw. -0.2719 0.3308 -0.82 0.411 -0.0759 0.1594 -0.48 0.634
Region: 1 if Oromiya, 0 othw. -0.3395 0.2220 -1.53 0.126 0.0720 0.1438 0.5 0.617
Region: 1 if Addis/Harari/Dire, 0 othw. -1.0690 0.2173 -4.92 0.000 -0.7806 0.1364 -5.72 0.000
Number of children in the hh -0.0253 0.1081 -0.23 0.815 -0.1680 0.0641 -2.62 0.009
1 if Head of the hh. is self-emp, 0 othw. 0.0880 0.2130 0.41 0.680 0.3198 0.1329 2.41 0.016
1 if Head of the hh. is wage-emp, 0 othw. -0.4486 0.2718 -1.65 0.099 -0.7223 0.1523 -4.74 0.000
1 if Head of the hh. works in agric./others, 0 othw. -0.3682 0.2663 -1.38 0.167 -0.0301 0.1945 -0.15 0.877
Constant -0.3119 1.0880 -0.29 0.774 -2.7466 0.5405 -5.08 0.000

Wage-employed
Gender (1 if male, 0 if female) 2.1689 0.5699 3.81 0.000 2.5551 0.2557 9.99 0.000
Years of education 0.0429 0.2301 0.19 0.852 -0.0091 0.0887 -0.1 0.918
Age 0.3102 0.0854 3.63 0.000 0.2559 0.0445 5.75 0.000
Years of education ^ 2 0.0214 0.0074 2.89 0.004 0.0111 0.0034 3.24 0.001
Age ^ 2 -0.0041 0.0012 -3.52 0.000 -0.0031 0.0005 -5.68 0.000
Age x Years of education -0.0028 0.0038 -0.74 0.458 0.0019 0.0013 1.49 0.137
Region: 1 if Tigray, 0 othw. -1.3023 0.5399 -2.41 0.016 0.0460 0.2827 0.16 0.871
Region: 1 if Amhara, 0 othw. -0.9175 0.4773 -1.92 0.055 -0.1114 0.1827 -0.61 0.542
Region: 1 if Oromiya, 0 othw. -1.0309 0.4103 -2.51 0.012 -0.0388 0.1860 -0.21 0.835
Region: 1 if Addis/Harari/Dire, 0 othw. -0.6294 0.4022 -1.56 0.118 -0.2896 0.1553 -1.86 0.062
Number of children in the hh -0.2366 0.1534 -1.54 0.123 -0.3100 0.0803 -3.86 0.000
1 if Head of the hh. is self-emp, 0 othw. -1.0915 0.3991 -2.73 0.006 -0.5729 0.1941 -2.95 0.003
1 if Head of the hh. is wage-emp, 0 othw. 0.2444 0.2898 0.84 0.399 0.4143 0.1654 2.5 0.012
1 if Head of the hh. works in agric./others, 0 othw. -2.5674 0.6148 -4.18 0.000 -1.0671 0.3188 -3.35 0.001
Constant -7.1155 1.5945 -4.46 0.000 -7.2684 0.9344 -7.78 0.000

n 2351 5904
Wald chi2 340.27 942.48
Prob > chi2 0.0000 0.0000
Pseudo R2 0.1378 0.1489

1995 2004

 
Note: Category employed in agriculture or other activities omitted 
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Table A2c 
Multinomial Logit – Dependent Variable: Type of Employment of Other HH. Members (baseline: unemployed) 

Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z|

Self-employes
Gender (1 if male, 0 if female) 0.6057 0.1397 4.34 0.000 0.9655 0.0846 11.42 0.000
Years of education 0.0377 0.0960 0.39 0.695 -0.1791 0.0486 -3.69 0.000
Age 0.0454 0.0499 0.91 0.363 0.0134 0.0254 0.53 0.598
Years of education ^ 2 -0.0137 0.0044 -3.13 0.002 -0.0038 0.0026 -1.47 0.142
Age ^ 2 -0.0007 0.0006 -1.15 0.251 -0.0005 0.0003 -1.31 0.190
Age x Years of education 0.0040 0.0024 1.64 0.101 0.0053 0.0011 4.73 0.000
Region: 1 if Tigray, 0 othw. -1.3779 0.3555 -3.88 0.000 0.0470 0.2383 0.2 0.843
Region: 1 if Amhara, 0 othw. -0.3869 0.3249 -1.19 0.234 0.0350 0.1640 0.21 0.831
Region: 1 if Oromiya, 0 othw. -0.1660 0.2051 -0.81 0.418 0.2750 0.1516 1.81 0.070
Region: 1 if Addis/Harari/Dire, 0 othw. -0.8086 0.1872 -4.32 0.000 -0.3883 0.1255 -3.09 0.002
1 if Head of the hh. is self-emp, 0 othw. 0.3509 0.1327 2.64 0.008 0.4818 0.0945 5.1 0.000
1 if Head of the hh. is wage-emp, 0 othw. -0.8816 0.2161 -4.08 0.000 -0.4251 0.1109 -3.83 0.000
1 if Head of the hh. works in agric./others, 0 othw. -0.4386 0.2619 -1.67 0.094 -0.2204 0.1959 -1.13 0.261
Constant -1.0210 0.8275 -1.23 0.217 -1.0010 0.4088 -2.45 0.014

Wage-employed
Gender (1 if male, 0 if female) 0.5533 0.1730 3.2 0.001 0.1936 0.0655 2.95 0.003
Years of education -0.4026 0.0921 -4.37 0.000 -0.6127 0.0390 -15.69 0.000
Age 0.0814 0.0445 1.83 0.067 -0.0041 0.0221 -0.18 0.854
Years of education ^ 2 0.0053 0.0046 1.17 0.243 0.0183 0.0021 8.58 0.000
Age ^ 2 -0.0012 0.0006 -1.99 0.046 -0.0005 0.0003 -1.53 0.125
Age x Years of education 0.0066 0.0019 3.51 0.000 0.0076 0.0009 8.24 0.000
Region: 1 if Tigray, 0 othw. -0.2483 0.3737 -0.66 0.506 0.4874 0.2015 2.42 0.016
Region: 1 if Amhara, 0 othw. 0.0380 0.3829 0.1 0.921 0.2886 0.1367 2.11 0.035
Region: 1 if Oromiya, 0 othw. 0.2722 0.2694 1.01 0.312 0.0225 0.1351 0.17 0.868
Region: 1 if Addis/Harari/Dire, 0 othw. 0.5133 0.2410 2.13 0.033 -0.0657 0.1057 -0.62 0.534
1 if Head of the hh. is self-emp, 0 othw. -0.6012 0.1797 -3.35 0.001 0.1714 0.0813 2.11 0.035
1 if Head of the hh. is wage-emp, 0 othw. -0.1425 0.2137 -0.67 0.505 0.4642 0.0749 6.2 0.000
1 if Head of the hh. works in agric./others, 0 othw. -0.1374 0.3012 -0.46 0.648 -0.7820 0.1905 -4.1 0.000
Constant -1.9189 0.7134 -2.69 0.007 0.4566 0.3403 1.34 0.180

n 4218 9219
Wald chi2 510.05 1130.51
Prob > chi2 0.0000 0.0000
Pseudo R2 0.1085 0.0971

1995 2004

 
Note: Category employed in agriculture or other activities omitted 
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Table A3a 
Multinomial Logit – Dependent Variable: Highest Grade of Education Reached, Head of the Household (baseline: zero) 

Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z|

Grade 1-3
Gender (1 if male, 0 if female) 1.235 0.297 4.15 0.000 1.205 0.116 10.35 0.000
Age group 1 (15-25 yr-old) 1.508 0.573 2.63 0.008 1.971 0.202 9.77 0.000
Age group 2 (25-35 yr-old) 1.153 0.446 2.59 0.010 1.629 0.145 11.24 0.000
Age group 3 (35-45 yr-old) 0.079 0.303 0.26 0.793 1.033 0.142 7.28 0.000
Region: 1 if Tigray, 0 othw. -0.720 0.530 -1.36 0.174 0.418 0.209 2 0.045
Region: 1 if Amhara, 0 othw. 0.396 0.542 0.73 0.466 -0.391 0.183 -2.13 0.033
Region: 1 if Oromiya, 0 othw. 0.516 0.364 1.42 0.156 0.492 0.164 3 0.003
Region: 1 if Addis/Harari/Dire, 0 othw. 1.003 0.363 2.76 0.006 0.558 0.149 3.76 0.000
Constant -3.748 0.449 -8.35 0.000 -3.298 0.174 -19 0.000

(…)

Grade 11+
Gender (1 if male, 0 if female) 2.071 0.177 11.68 0.000 1.916 0.080 23.86 0.000
Age group 1 (15-25 yr-old) 3.370 0.443 7.6 0.000 2.356 0.170 13.87 0.000
Age group 2 (25-35 yr-old) 2.942 0.207 14.24 0.000 2.348 0.101 23.15 0.000
Age group 3 (35-45 yr-old) 1.873 0.184 10.17 0.000 1.939 0.089 21.8 0.000
Region: 1 if Tigray, 0 othw. -0.541 0.479 -1.13 0.259 -0.299 0.160 -1.87 0.062
Region: 1 if Amhara, 0 othw. -0.331 0.344 -0.96 0.337 -0.162 0.120 -1.35 0.176
Region: 1 if Oromiya, 0 othw. 0.219 0.248 0.88 0.377 0.181 0.120 1.51 0.132
Region: 1 if Addis/Harari/Dire, 0 othw. 1.677 0.229 7.33 0.000 1.105 0.101 10.98 0.000
Constant -4.503 0.286 -15.75 0.000 -3.386 0.120 -28.14 0.000

n 4569 11827
Wald chi2 797.23 1786.42
Prob > chi2 0.0000 0.0000
Pseudo R2 0.131 0.0883

1995 2004

 
 

Note: Categories Grade 4 to Grade10 omitted 
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Table A3b 
Multinomial Logit – Dependent Variable: Highest Grade of Education Reached, Spouse (baseline: zero) 

Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z|

Grade 1-3
Gender (1 if male, 0 if female) 0.329 0.459 0.72 0.474 0.763 0.367 2.08 0.038
Age group 1 (15-25 yr-old) 1.372 0.425 3.23 0.001 1.974 0.207 9.54 0.000
Age group 2 (25-35 yr-old) 1.190 0.315 3.77 0.000 1.481 0.198 7.48 0.000
Age group 3 (35-45 yr-old) 0.687 0.300 2.29 0.022 0.944 0.215 4.38 0.000
Region: 1 if Tigray, 0 othw. -0.850 0.569 -1.49 0.135 0.030 0.334 0.09 0.929
Region: 1 if Amhara, 0 othw. -0.890 0.409 -2.17 0.030 -0.298 0.253 -1.18 0.238
Region: 1 if Oromiya, 0 othw. -0.265 0.342 -0.77 0.438 0.393 0.185 2.13 0.034
Region: 1 if Addis/Harari/Dire, 0 othw. 0.528 0.336 1.57 0.116 0.655 0.173 3.79 0.000
Constant -2.626 0.421 -6.24 0.000 -3.067 0.216 -14.22 0.000

(…)

Grade 11+
Gender (1 if male, 0 if female) 2.745 0.505 5.43 0.000 1.322 0.191 6.92 0.000
Age group 1 (15-25 yr-old) 3.276 0.456 7.18 0.000 1.618 0.210 7.71 0.000
Age group 2 (25-35 yr-old) 3.098 0.395 7.84 0.000 2.477 0.152 16.33 0.000
Age group 3 (35-45 yr-old) 1.990 0.426 4.67 0.000 1.714 0.154 11.15 0.000
Region: 1 if Tigray, 0 othw. -0.579 0.608 -0.95 0.341 -0.588 0.367 -1.6 0.109
Region: 1 if Amhara, 0 othw. 0.834 0.518 1.61 0.107 -0.022 0.181 -0.12 0.902
Region: 1 if Oromiya, 0 othw. 0.901 0.467 1.93 0.054 -0.001 0.172 0 0.998
Region: 1 if Addis/Harari/Dire, 0 othw. 2.484 0.453 5.49 0.000 1.378 0.145 9.47 0.000
Constant -5.532 0.561 -9.85 0.000 -3.435 0.179 -19.18 0.000

n 2435 6189
Wald chi2 417.63 835.2
Prob > chi2 0.0000 0.0000
Pseudo R2 0.1091 0.0574

1995 2004

 
Note: Categories Grade 4 to Grade10 omitted 
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Table A3c 
Multinomial Logit – Dependent Variable: Highest Grade of Education Reached, Other HH. Members (baseline: zero) 

Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z|

Grade 1-3
Gender (1 if male, 0 if female) 0.303 0.233 1.3 0.193 0.922 0.108 8.52 0.000
Age group 1 (15-25 yr-old) 2.139 0.402 5.32 0.000 2.982 0.274 10.87 0.000
Age group 2 (25-35 yr-old) 1.531 0.448 3.42 0.001 2.027 0.296 6.85 0.000
Age group 3 (35-45 yr-old) 0.090 0.565 0.16 0.873 1.409 0.376 3.75 0.000
Region: 1 if Tigray, 0 othw. -0.409 0.397 -1.03 0.303 0.187 0.314 0.6 0.551
Region: 1 if Amhara, 0 othw. -0.295 0.422 -0.7 0.484 -0.365 0.177 -2.06 0.039
Region: 1 if Oromiya, 0 othw. 0.171 0.283 0.6 0.547 0.433 0.158 2.74 0.006
Region: 1 if Addis/Harari/Dire, 0 othw. 0.310 0.255 1.22 0.223 0.398 0.128 3.11 0.002
Constant -3.147 0.480 -6.56 0.000 -3.762 0.293 -12.86 0.000

(…)

Grade 11+
Gender (1 if male, 0 if female) 0.919 0.154 5.97 0.000 1.395 0.085 16.5 0.000
Age group 1 (15-25 yr-old) 4.921 0.542 9.07 0.000 3.043 0.172 17.7 0.000
Age group 2 (25-35 yr-old) 5.456 0.549 9.93 0.000 3.753 0.182 20.64 0.000
Age group 3 (35-45 yr-old) 3.217 0.585 5.5 0.000 2.923 0.209 13.96 0.000
Region: 1 if Tigray, 0 othw. -0.347 0.349 -0.99 0.320 1.310 0.240 5.47 0.000
Region: 1 if Amhara, 0 othw. 0.218 0.297 0.73 0.463 0.623 0.150 4.16 0.000
Region: 1 if Oromiya, 0 othw. 0.937 0.247 3.79 0.000 0.703 0.155 4.54 0.000
Region: 1 if Addis/Harari/Dire, 0 othw. 2.738 0.223 12.26 0.000 1.916 0.118 16.18 0.000
Constant -6.634 0.579 -11.45 0.000 -4.661 0.201 -23.19 0.000

n 7063 15901
Wald chi2 . 2752
Prob > chi2 . 0.000
Pseudo R2 0.091 0.066

1995 2004

 
Note: Categories Grade 4 to Grade10 omitted 
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Table A4 
Multinomial Logit – Dependent Variable: Number of Children below 6 year-old (baseline: zero) 

Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z|

One child
Marital status (1 if married, 0 othw.) 1.8068 0.3372 5.36 0.000 2.9104 0.2176 13.37 0.000
Years of education 0.0029 0.0256 0.11 0.909 0.0083 0.0101 0.82 0.411
Age -0.0898 0.0149 -6.01 0.000 -0.0703 0.0054 -13.13 0.000
Region: 1 if Tigray, 0 othw. 0.5061 0.3191 1.59 0.113 -0.1201 0.1515 -0.79 0.428
Region: 1 if Amhara, 0 othw. -0.5746 0.3168 -1.81 0.070 -0.2474 0.1116 -2.22 0.027
Region: 1 if Oromiya, 0 othw. -0.2151 0.2199 -0.98 0.328 -0.0863 0.1096 -0.79 0.431
Region: 1 if Addis/Harari/Dire, 0 othw. -0.4224 0.2045 -2.07 0.039 -0.1519 0.0949 -1.6 0.109
Constant 1.1020 0.5075 2.17 0.030 -0.7384 0.2508 -2.94 0.003

Two children
Marital status (1 if married, 0 othw.) 2.5582 0.6833 3.74 0.000 3.2785 0.4140 7.92 0.000
Years of education -0.0979 0.0339 -2.89 0.004 -0.0605 0.0149 -4.06 0.000
Age -0.1040 0.0153 -6.81 0.000 -0.0878 0.0065 -13.6 0.000
Region: 1 if Tigray, 0 othw. 0.3483 0.3796 0.92 0.359 -0.7304 0.1929 -3.79 0.000
Region: 1 if Amhara, 0 othw. -0.5783 0.3700 -1.56 0.118 -1.0093 0.1641 -6.15 0.000
Region: 1 if Oromiya, 0 othw. -0.0660 0.2541 -0.26 0.795 -0.2963 0.1319 -2.25 0.025
Region: 1 if Addis/Harari/Dire, 0 othw. -0.6974 0.2402 -2.9 0.004 -0.8792 0.1245 -7.06 0.000
Constant 0.5518 0.8131 0.68 0.497 -0.8071 0.4457 -1.81 0.070

Three or more children
Marital status (1 if married, 0 othw.) 4.0127 1.0539 3.81 0.000 3.7124 1.0266 3.62 0.000
Years of education -0.1313 0.0501 -2.62 0.009 -0.0905 0.0336 -2.7 0.007
Age -0.0848 0.0186 -4.57 0.000 -0.0917 0.0125 -7.31 0.000
Region: 1 if Tigray, 0 othw. 0.9346 0.6833 1.37 0.171 -2.6620 0.4831 -5.51 0.000
Region: 1 if Amhara, 0 othw. -1.0491 0.5823 -1.8 0.072 -2.2667 0.4139 -5.48 0.000
Region: 1 if Oromiya, 0 othw. 0.0189 0.5367 0.04 0.972 -1.1844 0.2691 -4.4 0.000
Region: 1 if Addis/Harari/Dire, 0 othw. -0.5491 0.5269 -1.04 0.297 -1.7619 0.2560 -6.88 0.000
Constant -3.2475 1.1569 -2.81 0.005 -2.3308 1.0834 -2.15 0.031

n 3049 7716
Wald chi2 128.93 562.17
Prob > chi2 0.0000 0.0000
Pseudo R2 0.069 0.0778

1995 2004
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