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Abstract 

The main objective of this paper is to perform a decomposition analysis of the level of 
inequality between socioeconomic groups and geopolitical regions of each country to better 
our understanding of the contribution of each socioeconomic group to overall inequality. This 
paper will fill in an important gap of knowledge of inequality patterns in the Arab region, by 
drawing a rough picture of monetary inequality. Our results show that differences in mean 
income across groups are much larger in Tunisia, Morocco and mainly Yemen and accounts 
for a much larger proportion of overall inequality. 
 
 
 
 
 
 

  ملخص
  

ات      ا علاق ي تربطه ات الت ين الجماع اعي ب اوت الاجتم توى التف وجز لمس ل م راء تحلي و إج ة ه ذه الورق ن ه ي م دف الرئيس اله

ق        م أعم ول لفه رض الوص ة بغ ل دول ي آ ية ف ة و سياس ات جغرافي ا علاق ي تربطه اطق الت ا المن ادية و أيض ة و اقتص اجتماعي

ة ة اجتماعي ل مجموع اهمة آ ي ال-لمس ادية ف اماقتص ه ع اعي بوج اوت الاجتم ي   .تف دا ف ة ج وه مهم لأ فج وف تم ة س ذه الورق ه

ة      اواة النقدي دم المس ة لع ورة تقريبي م ص لال رس ن خ ة م ة العربي ي المنطق اعي ف اوت الاجتم اط التف ة أنم ا  .معرف ح نتائجن توض

كل أس            ل وبش رب، ب ونس و المغ ي ت ر ف دوا اآب ات تب ين المجموع دخل ب ط ال ي متوس ات ف ل     ان الاختلاف ي تمث يمن الت ي ال ي ف اس

  .نسبة أآبر بكثير من التفاوت الاجتماعي الشامل
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1. Introduction 

Decomposing inequality is important for an understanding of what has happened to welfare 
disparity and for designing effective redistributive policies. Since the path finding paper of 
Atkinson (1970) on inequality measurement, much has been written on welfare distribution 
and other related issues. Over the years, the literature of inequality measurement has evolved 
into three closely connected but distinct branches: the construction of summary inequality 
statistics, partial inequality orderings, and inequality decomposition. Bibi and El-Lahga 
(2010a) have presented a rough snapshot of the inequality level in the ACs, using various 
inequality statistics for the whole population. To go a step further in understanding inequality, 
we investigate what is behind income distributions by performing decompositions of overall 
inequality indices by population group. 

Decomposition by population group has been the leading approach to quantifying how 
education, age, etc., affect overall inequality. The approach begins by dividing a 
representative household sample into discrete categories (such as rural and urban households, 
households’ head with primary schooling level, secondary schooling level, etc.) and then 
assesses the inequality level within each subgroup and between the means of subgroups. 
These are linked respectively to the within group components and between-group component 
of overall inequality. 

Inequality decompositions offer a useful tool in describing inequality patterns, and identifying 
its sources. Indeed, although subgroup decomposition methods are considered as being purely 
descriptive, many social policies designed to reduce inequality between or within given 
groups are often based on such exercises. For example, when the between-group component 
of inequality is less pronounced than the within group component, anti-inequality policies 
should be focused on equalizing within group outcomes. Such a conclusion does not imply 
that differences in incomes between-groups have lower policy priority, but simply that these 
differences are relatively small compared to income inequality within each group. 

Despite the fact that empirical studies often show that the contribution of the between-group 
component is very small compared to within group inequality, disparities between some 
population groupings are objectionable, however small it they be. Quoting from Kanbur 
(2006), 

“(...) If individual identity flows in part from group membership this may help to explain why 
it is the ratio of the mean incomes of two racial groups that has socio-political salience...” 

Thus, analyzing mean difference between gender or racial groups cannot be easily ruled out 
from policy makers’ agenda. Logically, similar arguments apply for spatial or administrative 
grouping. One motivation for this is well summarized by Fields (2006): 

“Don’t worry much about what Lorenz curves, Lorenz-consistent inequality measures, and 
most other standard inequality measures are telling us. (...) Worry more about inequality 
between salient groups: male and female workers; children from different social classes; 
advanced and backward regions; indigenous peoples vs. others; worry even more about 
inequality of opportunity, especially by socioeconomic origin.” 

Elbers et al. (2008) note that the level of between-group inequality is sensitive to the number 
of the groups considered and their relative sizes. More precisely, if the population is 
subdivided into further subgroups the between-group inequality will increase artificially. This 
may create some difficulties with interpreting the significance or the importance of between-
group inequality when comparing different population groupings. To overcome such limit, 
Elbers et al. (2008) suggest an alternative measure of the between component defined as the 
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ratio of between-inequality to a counterfactual maximum between-group inequality that could 
arise with the same number of groups and the same group sizes. 

In this paper, we rely on the aforementioned approaches to decompose some inequality 
measures and analyze the contribution of various socioeconomic groups to overall inequality. 
The layout of the paper is as follows: section 2 two presents the conventional method to 
decompose overall inequality; section  summarizes the Elbers et al. (2008)’s approach, which 
yields a better characterization of between-group inequality; section 4 four presents the results 
; and section  concludes. 

2. Conventional Decomposition 
Consider a vector y = (y1, y2,…, yn) of living standards yi (income, for short) for a population 
of n individuals, where yi are ordered in increasing values, such that y1 ≤ y2… ≤ yn.

1 

For the decomposition purpose, we use indices that are members of the Generalized Entropy 
(henceforth GE) class of inequality measures which fulfill some desirable principles such as 
the Pigou-Dalton transfer principle and the decomposability principle (Shorrocks, 1980; 
Cowell 2000).2 Formally, these indices can be written as 

 

where y  is the arithmetic mean income. 

In contrast to most inequality measures that lie between 0 and 1 (like the Gini index), the 
values of GE indices range from zero (perfect equality) to infinity (high level of inequality).3 

The parameter θ represents the weight applied to distances between incomes at different parts 
of the distribution. It can take any non-negative real value. The lower the value of θ, the more 
society is averse to inequality. 

For θ = 0, IGE(y; 0) is simply the mean log deviation which, in accordance with the transfer 
sensitivity principle, more sensitive to changes that occur in the bottom distribution. IGE(y; 1) 
is the well-known Theil (1967) index. However, for θ > 1, GE measures are more sensitive to 
changes that affect the upper tail of the distribution which make them, from Rawlsian 
criterion, less appealing for distributional judgments.4 

As stated above, one of the typical features of the GE family is that it is additively 
decomposable by population group. The practical importance of the distinction between 

                                                            
1 Although discussion will be made in terms of individuals’ income, any alternative indicator of welfare measure 
(consumption, expenditure, earnings, wages, assets, land, education, health, occupational status index) or recipient unit 
(households, workers, generations, per capita, per equivalent adult) could also be used. 
2 Recall that the Pigou-Dalton transfer principle suggests that an appropriate inequality measure should decrease following a 
progressive transfer from a rich to a poorer person. 
3 However, one may normalize IGE(θ) by its hypothetic maximum value, obtained when only one person owns all available 
resources, to make these indices ranging between 0 and 1. This is important for the purpose of an integrated analysis of 
inequality and social welfare. See Bibi and Nabli (2010) for more details on this. 
4 Quoting from Rawls (1971), "All social primary goods – liberty and opportunity, income and wealth, and the bases of self-
respect – are to be distributed equally unless an unequal distribution of any or all of these goods is to the advantage of the 
least favored." (pp. 303) 

(1) 
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individual groups lies partly in the insights that it affords to the underlying economic and 
social factors’ contribution to inequality and in the design of policies influencing it. Further, 
inequality becomes a more intense political issue when it is perceived to be related to 
discrimination against particular groups such as regional, gender, ethnic, race, or religious 
groups. Thus, overall inequality is a simple sum of the between-groups inequality, denoted by 

Between
GEI (y; θ), and within groups inequality, within

GEI (y; θ) such that  

      (2) 

Bibi and Nabli (2009) suggested that a simple way to shed light on the extent of inequality of 
opportunities in the ACs is to partition the whole population into some mutual exclusive 
groups, such that each group includes all individuals with identical circumstances. Examples 
of circumstances that may be used for such a partition of the whole population include parents 
schooling, gender, ethnicity, socio-cultural or religious origin, etc. Given that the effort levels 
are expected to vary within each group, the within-group component of overall inequality 
could be deemed as the natural outcome of differences in individual efforts. From the 
inequality of opportunity point of view, we can conclude that within-group inequality should 
not be the first priority of the redistributive policies as long as we admit that it is the result of 
individual responsibility, which is outside the scope of justice. However, if we agree that the 
between-group inequality reflects only the variability of circumstances across individuals, we 
can use it as an estimate of the inequality of opportunities. According to opportunity 
egalitarian ethics, since the variability of circumstances are beyond the individuals’ 
responsibility, they are inequitable and should be tackled, through appropriate policies, by 
society. Since the GE measures are not censured above, one can calculate the ratio of 
between-inequality to overall inequality to obtain an index of inequality of opportunities, 
which lies between 0 and 1. If we denote this index by Rbetween(y), it can be calculated as: 

        
Undeniably, the literature offers more theoretically sound alternatives to study the distribution 
of opportunities.5 But the estimation of 3 is easy to implement to fill in an important gap in 
knowledge of inequality of opportunities since the empirical applications using data sets from 
the ACs are (to the best of our knowledge) missing. 

To describe how this approach can be implemented, let the total population be split into J 
mutually exclusive subgroups. Let also yj be the income distribution of the subgroup j and yj 
be the average income of j. The between-inequality is calculated by awarding every person 
within a group that subgroup’s average income, jy Between

GEI (y; θ) can then be expressed as: 

      
where fj is the population share of the group j. The inequality within each group, Iwithin(yj ; θ), 
is calculated using the same formula as that used for IGE(y; θ) (as if the subgroup j with the 
distribution yj was a population in its own right). within

GEI (y; θ) is then obtained as a weighted 
average of Iwithin(yj ; θ), i.e., 

                                                            
5 See for instance Checchi and Peragine (2005), Bourguignon et al. (2007), and Ferreira and Gignoux (2008). 

(3) 

(4) 
 

(5) 
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Clearly however, the weights assigned to Iwithin(yj ; θ) do not necessarily sum to 1 with the 
notable exceptions of θ equals either to 0 (the mean log deviation index) or 1 (the Theil’s 
index). In the former case, θ = 0, the weighting system is given by the population share of 
each subgroup (fj) while in the latter, θ = 1, the weighting system is given by the income share 
of each subgroup in the total income (sj). Cowell and Jenkins (1995) show that the between-
group component is analogue of the R2 coefficient used in regression analysis to measure the 
amount of inequality that can be ‘explained’ by the factor (or factors) used for grouping the 
population (gender, education level, ...etc.). 

Note that if the same approach is applied to a non-decomposable inequality index, for instance 
the Gini coefficient which is largely used in the inequality literature, a residual term emerges: 

     (7) 

It is well-known that for the Gini index, the residual term reflects the overlapping components 
between income groups. To remove the residual term, one can estimate by how much 
inequality would be reduced if the between-inequality or the within-inequality is removed.  

Take for instance the calculation of the between-inequality. The first estimate would naturally 
be given by granting each individual the mean income of the group to which he belongs, i.e., 
I( y 1,…, y J ). The second estimate would be given by the difference between the initial 
(overall) inequality and inequality which would be given by a counterfactual distribution, call 
it y*, where between-inequality is removed and all that there is left is within-inequality. This 

could be done by adjusting each observation by the ratio 
jy

y  so that mean income of each 

group becomes y  Except for the GE indices which are decomposable, these two estimates 
will differ when the groups’ distribution of welfare overlaps. Since it is usually arbitrary to 
prefer one estimate to the other, we use the Shapley’s (1953) rule, which consists of, in the 
case of two alternatives, to take the average of the two estimates:6 

    (8) 
Analogously, the within-inequality can be computed as: 

    (9) 

For the sake of completeness, we present the results of the decomposition of the Gini index 
into within, between and residual components, along with the GE class of measures. 

3. Reinterpreting between-Group Inequality 
Developments of section 2 clearly show that conventional decomposition of between-group 
inequality is sensitive, further to differences in average income across groups (yj), to the 
population share of each group (fj). Since the importance of any pre-defined group often varies 
across countries, this causes ambiguity when comparing Rbetween, i.e., the relative contribution 
of between-inequality to overall inequality across countries. Quoting from Elbers et al. (2008), 

                                                            
6 Bibi and Duclos (2010) give the formula of the Shapley (1953) rule in the case of more than two alternatives. 

(6) 
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“The conventional between-group share is calculated by taking the ratio of observed between-
group inequality to total inequality. Total inequality, however, can be viewed as the between-
group inequality that would be observed if every household in the population constituted a 
separate group. Thus, the conventional practice is equivalent to comparing observed between-
group inequality (across a few groups under examination) against a benchmark (across 
perhaps millions of groups) that is quite extreme — and probably rather unrealistic” Elbers et 
al. (2008 p.233). 

Based on this shortcoming of the usual interpretation of the between-group components, 
Elbers et al. (2008) suggest a new Benchmark against which between-group inequality is 
judged. While conventional between-group inequality is calculated as the ratio of between-
group component Ibetween, to the total inequality I, Elbers et al. (2008) propose the replacement 
of the denominator with a counterfactual maximum between-group inequality that could be 
observed, by reassigning individual incomes across the J subgroups in partition Π of size j(n). 
More specifically, let J be the number of subgroups. For a particular permutation of subgroups 
g(j), j = 1,…, J, we assign the lowest incomes to g(1), then to g(2), and the highest incomes to 
g(J). The next step is to calculate the corresponding between-group inequality for this 
counterfactual distribution. The maximum between-group inequality, i.e., 

      (10) 

is defined as the highest between component obtained among all possible J! permutations of 
subgroups. Thus, the ratio 

     
 

is used as a complement to the ratio  to assess the extent of 
population group disparities. The denominator denotes the maximum between-group 
inequality that could arise by reassigning individuals across the J sub-groups in partition Π of 
size j(n). The most important features of the index proposed in (11) is that between-inequality 
does not automatically increase when we consider a finer partition of the population (more 
sub-groups), because both the numerator and the denominator in (11) change simultaneously 
with the number of groups considered. 

In order to calculate the new index, we need three components: the total inequality measure 
given by I(y), the usual between-group component Ibetween(Π) (obtained by either the 
mathematical decomposition or, for non-decomposable indices, the Shapley’s rule described 
by (8)), and maximum between-group inequality betweenI max (Π). We note that between-inequality 
attains its maximum when sub-groups income ranges do not overlap. To see how betweenI max (Π) 
can be estimated, we consider two population groups j and k. The between-group inequality is 
maximized when either the richest in j is poorer than the poorest in k or the poorest in j is 
richer than the richest in k. The procedure to estimate betweenI max (Π) works then as follows: the 
j(n) lowest incomes are assigned to the members of group j and the remaining incomes are 
assigned to the group k. It results a first possibility of between-inequality, call it betweenI1 (Π) 
Then, the j(n) highest incomes are assigned to the members of group j and the remaining 
incomes are assigned to the group k. It results in a second possibility of between-inequality, 
call it betweenI 2 (Π). betweenI max (Π) is therefore equal to max{ betweenI1 (Π), betweenI 2 (Π) }. In the case of 
J sub-groups we can apply the same pattern for all possible permutation J! of population 
groups. 

(6) 
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Elbers et al (2008) note that some re-ordering of groups may imply some counterintuitive 
counterfactual distribution. For instance, assigning lowest incomes to the white population in 
the United States or South-Africa is clearly an unrealistic situation. The authors suggest to 
introduce more structure to the approach proposed and restrict attention to sub-group 
permutations that respect the ‘pecking order’ of sub-groups mean incomes. This leads for 
instance to the exclusion of some situations such that the unskilled or the illiterates are the 
better-off group. Hence, the maximum possible between-group inequality will be obtained 
given the current income distribution, relative sub-group sizes, and their rankings by mean 
incomes. 

4. Illustrations to Some Arab Countries 
The conventional and Elbers et al.’s (2008) methodologies presented above are illustrated 
using fourteen nationally representative household surveys from six Arab countries. These are 
Jordan 1997, Mauritania 2004, Morocco 1991 and 1999, Syria 1997, 2003 and 2007, Tunisia 
1980, 1985, 1990, 1995, and 2000, United Arab Emirates 2008, and Yemen 1998. These 
surveys are multipurpose and provide reliable information on households’ consumption 
expenditure as well as extensive socioeconomic and socio-demographic characteristics 
(household size and structure, gender of the household head, region of residence, and 
occupation status) of households and their living conditions (dwelling characteristics, 
possession of durable goods, etc.).7 

We use total household expenditure divided by household size for valuing and comparing 
individual well-being in these data. Observations are weighted by their sample weights 
multiplied by household size. For most countries having the pertinent data, overall inequality 
is decomposed according to: gender, educational group, geographical regions and urban rural 
areas. For the United Arab Emirates, we also decompose inequality by nationality. 

Tables 1 to 14 present results of the conventional decomposition of the GE family for θ = 0, 1 
and 2, respectively. We present also the conventional decomposition of the Gini index 
including the overlap component (7). These results will be completed in Bibi and El-Lahga 
(2010b) by the use of the Shapley rule described by (8) and (9) to any inequality yardstick.8 
Recall that IGE(y; 0) known as mean log deviation index, IGE(y; 1) is simply Theil Entropy 
measure and IGE(y; 2) is equivalent to the squared coefficient of variation. Before presenting 
the results, we note that the choice of population subgroups was constrained by the data 
availability (not all surveys contain the desired information) and policy pertinence of the 
comparison between-groups. 

Concerning gender disparity, the conventional decompositions show that differences in per 
capita expenditures between male headed households and their female counterparts are very 
small. About 99% of inequality, based on GE family, are observed within each of gender 
groups. Virtually, the same conclusion applies for Gini based inequality. The main issues 
seem then to fight within group inequality. 

Decomposition of inequality by educational level, reveals that illiterate groups are relatively 
homogeneous, in the sense that inequality within these groups is relatively lower than that 
prevailing in groups with secondary or university degrees. Again the between-group 
component seems very small, where the most important difference was observed in Morocco 
in 1999. 

                                                            
7 More details on theses surveys are in Bibi and El-Lahga (2010a) and Bibi and Nabli (2010). 
8 Bibi and El-Lahga (2010a) use a wide class of inequality indices, including Lorenz- and Bonferroni-consistent inequality 
statistics, to measure the extent of inequality in the ACs. 
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All these conventional decompositions would suggest that concerns about unequal distribution 
across groups (and inequality of opportunities, if duality can be assumed) could be ignored, 
given the low contribution of between-inequality to overall disparity. Any equalizing efforts 
across individuals should focus on within group inequality. However, such conclusions seem 
to be unrealistic, it is somewhat difficult to accept a normative argument suggesting an 
equalizing transfer within  the illiterate individuals group rather than one reducing inequality 
between this group and the rest of the population. 

This picture would slightly change when we breakdown the population into urban and rural 
residents. Conventional decompositions show in this case that, although rural-urban disparity 
is rather small in some ACs, Between

GEI  (y; 0) attains 13.9% in Tunisia in 2000, 22% in Morocco 
in 1998 and even 39.8% in Yemen. In line with Bibi and Nabli (2010), between-inequality in 
this case can be deemed as a proxy of inequality of opportunities. Indeed, urban-rural 
disparities in terms of access to infrastructure and public services are often important in the 
ACs.9 We can then believe that the variability of outcomes between citizens of urban and rural 
areas reflect more the variability in circumstances rather than the variability in efforts. Since 
variability in circumstances is beyond individuals’ responsibilities, fighting urban-rural 
disparity should be at the heart of the redistributive policies in the ACs and mainly in Yemen. 

Turning now to the illustration of the methodology developed in section (3). The rows of 
Tables 1 to 14 labeled ‘Between Max’ show the maximum between-inequality that could be 
observed. The lines labeled ‘ betweenR̂ (y)’ present the relative importance of the observed 
between-group inequality (or inequality of opportunities when duality applies) compared to 
the counterfactual maximum of between-inequality. While, the new ratio ‘ betweenR̂ (y)’ is 
clearly greater than the conventional ratio ‘Rbetween(y)’, the importance of the counterfactual 
between-inequality remain relatively low. In most countries, and for almost all population 
breakdowns, the ratio betweenR̂ (y) is less than 35%. However, there are two notable exceptions 
in Yemen 1998 and Morocco 1999. Differences between urban and rural areas seem to be 
potentially very important where the ratio betweenR̂ (y) is close to 83%. Such results confirm that 
there would be a huge issue of inequality of opportunities in these countries and an urgent 
need to reduce such disparities. Similar findings are also obtained for Morocco when we 
compare different educational groups. The potential between-groups inequality contributes in 
this case to a near 70% of overall inequality. 

5. Conclusion 
In this paper, an attempt to decompose overall inequality into within- and between-group 
inequality is performed using available and accessible household surveys for a set of ACs. To 
achieve this aim, we have endeavored to overcome usual difficulties in interpreting the 
between-inequality, by applying an alternative measure of the relative contribution of 
between-inequality suggested by Elbers et al. (2008). More specifically, the new approach 
works by calculating the relative contribution of between-inequality against a benchmark of 
the maximum between-inequality rather than against overall inequality. The new approach 
yields then a complementary characterization of the importance of the contribution of 
disparities across socioeconomic groups to the total inequality. This an important advantage of 
the new procedure as population breakdown sheds light on the extent of inequality of 
opportunities in the ACs. 

Quantitative estimates of the relative importance of between-inequality based upon the Elbers 
et al.’s (2008) approach are sometimes at odds with those estimates based on conventional 
decomposition methods. For instance, while at the end of 1990s rural-urban disparity accounts 
                                                            
9 See for instance Ali and Fan (2007) for more about this. 
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for 22% of total inequality in Morocco and 39.8% in Yemen, these ratios climb to 37.2% of 
the maximum between-inequality attainable in Morocco and 77.6% in Yemen. Viewing 
Yemen through the Elbers et al.’s (2008) approach, and assuming that regional inequalities 
reflect more the variability in circumstances rather than the variability in efforts, policymakers 
concerned with regional development and inequality of opportunities would place the 
emphasis on regional inequality in devising the Yemenite redistributive policies. Hence, 
taking between-inequality seriously can have important implications for the design and the 
understanding of anti-inequality policies. 

The inequality measures used in this paper to assess the importance of between-group 
differences belong principally to the Generalized Entropy (GE) class. One typical feature of 
the GE class is that their inequality indices are additively decomposable; and this feature 
makes inequality decomposition according to certain characteristics straightforward. 
Unfortunately, the GE class is not as large as the β class of inequality measures suggested by 
Olmedo et al. (2009), which comprises different well-known families of inequality measures. 
In contrast with the GE class, the β class includes indices that may be focused on any 
percentile of the distribution, and this percentile does not have to be at one tail of that 
distribution. The indices of the β class are not, nevertheless, additively decomposable. Using 
Shapley (1953), it is fortunately possible to perform such decompositions for any non-
additively inequality measure of the β class. This could be very relevant as some redistributive 
policies are designed to reduce within- or between-inequalities in a certain part of the income 
distribution, and sometimes this part may not be the extreme. This presents the natural 
extension of this study, which we plan to investigate in our next research study. 
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Table 1: Decomposition of Inequality Index-Emirate (2008)-Nationality 
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Table 2: Decomposition of Income Inequality Jordan (1997)-Gender 
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Table 3: Decomposition of Inequality Index-Morocco (1991)-Gender 
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Table 4: Decomposition of Inequality Index-Morocco (1999)-Gender 
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Table 4: Continued 
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Table 5: Decomposition of Inequality Index-Syria (2003)-Gender 
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Table 5: Continued 
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Table 6: Decomposition of Inequality Index-Syria (2007)-Gender 
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Table 6: Continued 
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Table 7: Decomposition of Inequality Index-Syria (1997)-Gender 
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Table 7: Continued 
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Table 8: Decomposition of Inequality Index-Yemen (1998)-Gender 
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Table 8: Continued 

 
 
 
 
 
 
 
 
Table 9: Decomposition of Inequality Index Mauritania (2004)-Area of Residence 
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Table 10: Decomposition of Inequality Index-Tunisia (1980)-Gender 
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Table 11: Decomposition of Inequality Index-Tunisia (1985)-Area of Residence 
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Table 12: Decomposition of Inequality Index - Tunisia (1990)-Area of Residence 
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Table 13: Decomposition of Inequality Index Tunisia (1995)-Area of Residence 
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Table 14: Decomposition of Inequality Index-Tunisia (2000)-Area of Residence 

 
 


