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1. INTRODUCTION 

As the term suggests, "inequality" can be viewed as a departure from an ideal 
case of "equality". Sen (1973, pp. 1-2) indicates that "the concepts of equity 
and justice have changed remarkably over history and, as the intolerance of 
stratification and differentiation has grown, the very concept of inequality has 
gone through radical transformation". Therefore, there exist a number of different 
interpretations of the meaning of equality and inequality. In everyday language 
inequality is associated with a notion of "difference" and "injustice"; it also has 
an emotive meaning, something like "unfairness". Nevertheless, for the purposes 
of the present study inequality is interpreted as any departure from the situation 
where each member of a population receives an equal share of what is to be 
distributed; let us assume it is income1. For convenience, it will be assumed that 
all distributions have the same mean and that all the population members have 
some positive income. 

* I would like to thank Jeff Round for useful comments and suggestions. Financial support from 
the Greek State Scholariships Foundation (IKY) and the Alexander S. Onassis Foundation is greatfully 
acknowledged. 

1. Although, following the terminology of the theoretical literature in this area, in the theoretical 
part of this article we refer to the "distribution of income", the measurement and decomposition of 
inequality performed in the empirical part of the article are in terms of consumption expenditure per 
equivalent adult. 
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An index of income inequality can be defined as a "scalar representation of 
interpersonal differences in income within a given population"2. As Kanbur 
(1984) points out, there are two general approaches to the measurement of 
inequality; a positive and a normative. The first attempts to describe the pattern 
of income distribution and to summarize it in a single statistic. The second bases 
explicitly the measurement of inequality on value judgments related to the welfare 
lost due to the existence of inequality. As early as 1920, Dalton was arguing that 
underlying any index of inequality there is some concept of social welfare. 
Therefore, a comparison between the estimates of a particular index for two 
distributions involves an implicit or explicit normative judgment as to whether one 
distribution is to be preferred to another. Then, one can ask whether it is possible 
to rank unambiguously two distributions without using a specific index or 
inequality (and, hence, a specific Social Welfare Function). In order to answer 
this question, some diversion to the Lorenz curve is required. The Lorenz curve 
is defined as the relationship between the cumulative proportion of population 
members (arranged in ascending order of their incomes) and the cumulative 
proportion of their incomes. Hence, it is a convex function of the cumulative 
proportion of the population. In the case of perfect equality the Lorenz curve 
coincides with the 45° line and in the case of maximum inequality it coincides 
with the lower horizontal and the right vertical axis. Atkinson (1970) and Fields 
and Fei (1978) demonstrate that, if the Social Welfare Function underlying the 
inequality index is symmetric and equal to the sum of individual utility functions 
which, in turn, are increasing concave functions of the individual's income, a 
necessary and sufficient condition to rank two distributions without selecting a 
particular index is that their Lorenz curves do not intersect3. In this case, the 
distribution corresponding to the Lorenz curve closer to the line of perfect equality 
has a lower level of inequality. However, if the Lorenz curves of two distributions 
interect, different indices might give different rankings and, therefore, in order 
to rank them we should, first, select an index of inequality. 

Although various authors have suggested different sets of desirable properties 
for inequality indices, there seems to exist a rather general agreement that an 
index should satisfy the following axioms: 

Summerty axiom: Any permutation of incomes should leave the index 
unaffected. 

2. Cowell (1977, p. 9). 

3. Dasgupta et al (1973) show that this result holds even under the weaker assumption of 
S-concave utility functions. 
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Income - unit independence axiom: If the incomes of all population members 
change by the same proportion, the value of the index should remain unaffected. 

Population - size independence axiom: If two or more identical populations 
are pooled, the value of the index should remain unaffected. 

Transfer axiom: A regressive transfer of income between two population 
members which does not reserve their relative ranking should increase the index. 

The fact that these axioms seem to be generally accepted does not imply that they 
are not controversial. Some authors suggest that the symmetry axiom may be 
undesirable because it does not take into account the process of income generation 
and the different circumstances faced by different population members4. The 
income unit independence axiom implies that the Social Welfare Function 
underlying the inequality index should be homogeneous of degree one with respect 
to the vector of incomes, which may be controversial. It has been suggested, 
instead, that the value of the index should remain unaffected if there are additions 
of equal amounts to all incomes5. However, if an index violates the 
income-unit independence axiom the degree of inequality depends on the unit 
of measurement of income, which is generally unacceptable6. The transfer axiom 
(which is also known in the literature as the "principle of transfers" or the "Dalton -
Pigou condition") is considered by some authors as rather weak7. According to 
them the impact on the index of a regressive transfer of a given amount of income 
should be greater if the transfer takes place at a lower income level ("strong 
principle of transfers")*. Doubts have also been expressed about the desirability 
of the population - size independence axiom9. A particularly desirable property 
for the purposes of the present work is additive decomposability. This property 
is discussed in the next section. In the rest of this section some of the most 
commonly used indices of inequality are presented, grouped into three categories: 
positive, entropy and normative. 

4. See Sen (1979) and Cowell (1980). All the indices presented in this section satisfy this axiom. 
5. See Dalton (1920), Kolm (1976a, 1976b). 

6. Following the example of Kakwani (1980, p. 65), if we accept the "equal additions" instead 
of the "income-unit independence" rule, inequality can be diminished by, simply, calculating all 
incomes in cents instead of dollars. 

7. See Sen (1973) and Kakwani (1980). 

8. For stronger versions of the transfer axiom, assigning more weight to transfers at the lower 
than at the top end of the distribution, see Shorrocks and Foster (1987). 

9. See Cowell (1977, pp 63-64). All the indices presented in this section satisfy this axiom. 
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Comparison of (5) and (6i) suggests that G is one half of J. G can be 
interpreted in a number of different ways. According to Sen (1973), if we take 
any pair-wise comparisons over the entire income distribution and assume that 
the person with the lower income suffers a depression (on finding his income to 
be lower) proportional to the income differential, then G is equal to the arithmetic 
mean of all such depressions in all possible pair-wise comparisons. Pyatt (1976) 
gives an interpretation of G which can be considered as the optimistic version of 
Sen's interpretation, within a game theoretic framework. He proposes a game in 
which each population member draws an income at random from the actual 
income distribution. If this income is higher than his own actual income he takes 
it, otherwise he retains his own. The mean expected gain of this game for the 
entire population expressed as a proportion of the mean income is equal to G. 
(6iii) implies that the Social Welfare Function underlying G is a weighted sum 
of the incomes of the population members. The weights are determined by the 
rank-order position of each member in the income scale. Consequently, the 
sensitivity of G to the transfer of a given amount of income does not depend 
on the size of the incomes of the two population members involved in the transfer, 
but on the number of population members between them in the income scale. 
Newbery (1970) demonstrates that if the individual utility functions are 
differentiable and strictly concave, then, there exists no additively separable Social 
Welfare Function ranking income distributions in the same order as G. Dasgupta 
et al (1973) show that the same result holds also for strictly quasi - concave utility 
functions. This fact makes G unacceptable if a utilitarian approach is adopted. 
However, as Sheshinski (1972) points out, additivity is a rather strong condition 
for a Social Welfare Function and if it is relaxed at least one Social Welfare 
Function ranking income distributions in the same order as G can be found14. 
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quasi - concave Social Welfare Functions can be used instead20. Secondly, Sen 
(1978) argues that the tasks of measuring inequality and the welfare loss due to 
the existence of inequality are completely different. However, the normative or 
"ethically flexible" inequality indices such as A, D and Gs implicitly confuse 
these two tasks21. 

• 

2. INEQUALITY DECOMPOSITION22 

In many studies judgments are made about the association of different factors 
with aggregate inequality. In recent year, a systematic attempt has been made to 
construct indices capable of decomposing aggregate inequality into its contributory 
components. In general, two types of inequality decomposition analysis can be 
distinguished. The first examines the contribution of inequality in the distribution 
of income from different sources to aggregate inequality ("inequality 
decomposition by factor components")2*. The second examines the relationship 
between aggregate inequality and the levels of inequality of different population 
subgroups ("inequality decomposition by population subgroups")24. This section 
presents the decomposition of three indices of inequality by population subgroups. 

Decomposability of an inequality index means that if the population is 
grouped according to any external criterion into non - overlapping exhaustive 
groups, aggregate inequality can be decomposed into "between-groups" and 
"within-groups" inequality. The "between-groups" component of inequality can 
be defined as the value of the inequality index if every person in each group 
receives the mean income of that group (but the group mean incomes remain 
unchanged). The "within-groups" component is constructed from the population 

20. See Sen (1973), Pyatt (1985). 

21. "The idea of measuring inequality on the basis of an overall Social Welfare Function is 
fundamentally misconceived. It leads to a clear cut answer but to a question different from the one 
posed" [Sen (1978, p.92)]. 

22. This section draws on Anand (1983, Appendix C). 

23. See Mangahas (1975), Fei, Ranis and Kuo (1978), Pyatt, Chen and Fei (1980), Shorrocks 
(1982). 

24. For theoretical and empirical studies on the decomposition of inequality by population 
subgroups see Theil (1967), Fishlow (1972), Pyatt (1976), Bourguignon (1979), Fields (1979a), Shorrocks 
(1980, 1984), van Ginneken (1980), Blackorby, Donaldson and Auersperg (1981), Cowell and Kuga 
(1981), Das and Parikh (1982), Anand (1983), Mohan (1984), Cowell (1984, 1985), Adelman and Levy 
(1984, 1985), de Kruijk and van Leeuwen (1985), Glewwe (1986, 1988), Meager and Dixon (1987) and 
some unpublished works reported in Fields (1979b). See, also, Cowell (1980) who considers a class 
of decomposable indices which allow differential treatment of population subgroups. 
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share, the income share and the inequality index of each particular group, as an 
additively separable function over groups. Therefore, the contribution of each 
particular group to aggregate inequality can be identified. If the value of an index 
can be expressed as a weighted sum of the "within-groups" inequalities plus the 
"between-groups" inequality, the index is termed "weakly additively 
decomposable". Hence, if we have knowledge of changes in particular population 
groups, we can use a weakly additively decomposable index to evaluate their 
impact on aggregate inequality. The choice of different indices, inevitably, changes 
the relative importance of the "between-groups" and the "within-groups" 
components. Among the indices presented in the last section V, C, L, Τ and N, 
are weakly additive decomposable25. However, V violates the income-unit 
independence axiom and in the case of C the weights used for the construction 
of the "within-groups" component of inequality do not add up to unity and 
depend on the size of the "between-groups" component26. Therefore, it was 
decided to focus on the decomposition of Τ, Ν and L only (even though the latter 
violates the transfer axiom at very high income levels). The next subsections 
present the decomposition of these indices. 







2iv. Striclty additively decomposable inequality indices 

The class of strictly additively decomposable inequality indices is derived from 
the class of the weakly additively decomposable indices by changing the definition 
of the "within-groups" component. By symmetry to the definition of the 
"between-groups" component, the "within-groups" component is now defined 
as the value of the index if the group mean incomes are set equal to the overall 
mean income through an equiproportionate change in the income of every person 
within a group. In other words, the "between-groups" component is the value 
of the index for the hypothetical distribution where the "within-groups" 
inequality has been elimimated and vice versa. Let us examine whether the three 
indices considered in the previous subsections are strictly additively decomposable. 

Taking into account that Yj = n^j and Υ = ημ (where μ^ and μ are the mean 
incomes of group j and the entire population, respectively) (19) can be expressed as 
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groups, which change after the equalization of the group mean incomes. The 
advantage of the strictly additively decomposable indices over the weakly additively 
decomposable indices can be illustrated by the following example. Consider the 
following question (a) By how much would inequality decline if regional 
inequalities were eliminated? and (b) How much less inequality would be observed 
if regional differences were the only source of variation in the distribution of 
income? Strictly additively decomposable indices give the same answer to both 
questions, whereas weakly additively decomposable indices do not. Hence, it can 
be argued that only those inequality indices additive in the strict sense give an 
unambiguous measurement of the contribution of any particular variable 
(grouping) to aggregate inequality. 

3. AN EXAMPLE 

These section gives an example of measurement and decomposition of 
inequality using some of the indices reported in section 1. Since each inequality 
index corresponds to a different Social Welfare Function and the selection of a 
particular Social Welfare Function depends on one's value judgments, it becomes 
evident that a single ideal index satisfying everybody's value judgments simply can
not exist. As a result, it was decided to use indices from all three groups mentioned 
above (positive, entropy and normative). More specifically, the following indices 
are used: the Gini index G, the Atkinson index A, the two Theil indices Τ and 
Ν and the variance of the logarithms L. In common with most empirical studies, 
the value of ε = 2 is used for the calculation of yEDE in A28. The selected indices 
satisfy the axioms of symmetry, transfer, population - size independence and 
income-unit independence, apart from L which violates the transfer axiom at 
very high income levels. It is interesting to examine the type of transfers to which 
these indices are relatively more responsive. Using several hypothetical 
distributions, Champernowne (1974) demonstrates that A, N and L appear to be 
relatively more responsive to transfers at the bottom, G more responsive to 
transfers in the middle and Τ more responsive to transfers at the top of a 
distribution29. Hence, it can be argued that the combined use of G, Α, Τ, Ν and 

28. See Stern (1977). 

29. In fact, Champernowne (1974) did not use these indices but some transformation of them. 
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L satisfies a wide range of tastes regarding the responsiveness of an index to 
different types of inequality. 

The data used for the estimation of the above indices are the consumption 
expenditure microdata of the 1974 Household Expenditure Survey conducted by 
the National Statistical Service of Greece. In order to give an example of 
inequality decomposition, the population is divided into nine groups according to 
the region of residence and into two groups according to the size of the locality 
of residence. This particular grouping was selected because a number of authors 
on inequality in Greece [Geronymakis (1970), Prodromidis (1975), Voludakis and 
Panourgias (1980), Carantinos (1981)] and many politicians and policy - makers 
seem to suggest that a large part of the existing inequality in Greece emanates 
from disparities between regions and/or between urban and rural areas of the 
country. However, they rely on aggregate per capita data and-apart from 
Carantinos (1981)-do not substantiate their claim through decomposition 
analysis30. 

• 

Taking into account that children and adults have different needs it was 
decided to use the distribution of consumption expenditure per equivalent adult 
for our estimation. Several adjustments were made to the original data before 
proceeding to the estimation of inequality indices. Firstly, expenditures on some 
lumpy items whose normalization period was considered to be longer than one 
year (purchases of cars and home repairs and improvements) were excluded from 
the definition of consumption expenditure. Secondly, 20 out of 7424 households 
were excluded from the sample on reliability grounds. Thirdly, since in 1974 the 
rate of inflation in Greece was relatively high, all the expenditures were expressed 
in constant average 1974 prices. 

Equivalence scales for the cost of children were estimated using three different 
models (Engel-Rothbarth-Barten). Based on this empirical evidence, weights of 
1.00, 0.40 and 0.25 were assigned to each adult, child aged 6-16 and child aged 
less than 6, respectively. Then, the total consumption expenditure of each 
household was divided by the number of equivalent adults in the household in 
order to obtain the consumption expenditure per equivalent adult of that 
household. The distribution of consumption expenditure per equivalent adult was 
derived by assigning the value of consumption expenditure per equivalent adult 
to each household member31. 

30. For references see Tsakloglou (1988). 

31. Sampling problems, methods of adjustment and other technical problems are discussed in detail 
in Tsakloglou (1988). 
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The results of measurement and decomposition of inequality are presented 
in Table 1. Estimates of inequality indices for the entire population are reported 
in the bottom row of the table. In the first panel of the table the sample is split 
into nine groups according to the region of residence of the population member, 
Estimates of G, Α, Τ, Ν and L are reported along with the mean expenditure 
and the population share of each group. The figures is parentheses under Τ, Ν 
and L are the percentage contributions of inequality "within" each region to 
aggregate inequality, according to the relevant index. These results suggest that 
in two regions (Thessaly and Epirus) inequality was higher than in the entire 
population. In addition, no clear relationship between inequality and mean 
regional expenditure can be observed. 

Differences in regional mean expenditures appear to be quite substantial. The 
ratio of the mean expenditure per equivalent adult of the richest region (Greater 
Athens) over the relevant figure of the poorest region (East Macedonia and 
Thrace) was as high as 1.88. Therefore, at first sight, Geronymakis (1970), 
Prodromidis (1975) and Voludakis and Panourgias (1980) seem to be right in 
pointing out that there are serious disparities between the geographical regions 
of Greece. However, none of the decomposable indices gives a contribution of 
"between-regions" inequality to aggregate inequality higher than 14%. This result 
is important because it means that even if the government could redistribute 
consumption expenditure so that the mean consumption expenditure per equivalent 
adult for each region was equal to the national mean, but the level of inequality 
within each region remained unchanged (that is, if regional disparities were 
completely eliminated) aggregate inequality would not be reduced by more than 
14%. In other words, in 1974 more than 85% of the existing inequality was due 
to the unequal distribution of consumption expenditure within the regions of 
Greece. Hence, our analysis contradicts the conclusions of the above authors. 

Note also that for most regions the percetnage contributions of 
"within-regions" inequalities to aggregate inequality according to Ν and L are 
very similar and rather different from the perventage given by T. In addition, 
the higher the mean expenditure of a region the higher its "within - region" 
component of inequality according to Τ v is-a-vis its "within-region" 
component indicated by Ν and L. Taking into account, firstly, that Τ is relatively 
more sensitive to the existence of very high expenditures whilst Ν and L are 
relatively more sensitive to the existence of very low expenditures and, secondly, 
that the weights of the "within-groups" component of inequality are the 
expenditure shares in the case of Τ but the population shares in the case of L 
and N, these results are hardly surprising. 





In the second panel of Table 1, the 1974 HES sample is split into two groups 
according to the size of municipality or commune of the individual's residence; 
urban (population more than 10000) and rural (population less than 10000). In 
1974 the mean expenditure per equivalent adult in urban areas was more than 
50% higher than in rural areas and inequality was higher in the rural than in the 
urban areas of the country. The latter of these results it is in line with the findings 
of Pashardes (1980), Carantinos (1981) and Athanasiou (1984), although our 
results indicate a far smaller inequality differential than the results of these 
authors32. This result (inequality being higher in rural than in urban areas) is 
rather unusual. Jain (1975) presents several (income) distributions for many 
countries for urban and rural areas separately and in most cases inequality appears 
to be higher in urban areas. A satisfactory explanation of why the evidence in 
Greece appears to be different might be the one offered by Pashardes (1980). He 
argues that part of the Greek high income (and, therefore, high expenditure) 
classes reside in suburban areas around big cities (Athens, Salonica). According 
to our classification these suburban areas have been included in the group of rural 
areas along with other agricultural municipalities or communes of similar or 
smaller size. This results in a bimobal distribution with high measures of inequality 
for rural areas. 

The results of decomposition analysis show that only 9.6% (T), 10,1% (N) 
or 10.7% (L) of aggregate inequality could be attributed to differences between 
urban and rural areas. The results of the only other known attempt to decompose 
aggregate inequality in Greece [Carantinos (1981)1 are very different. Carantinos 
attempts a decomposition of aggregate inequality according to the dichotomy 

32. According to Pashardes (1980) the Gini indices for the distribution of HHs by equivalent HH 
expenditure of the urban and rural areas in 1974 were 0.430 and 0.451, respectively. The relevant 
estimates of Carantinos (1981) for the distribution of HHs by total HH expenditure are 0.322 and 
0.344. Athanasiou (1984) calculates the Gini index for the distribution of HHs by total HH expenditure 
to be 0.341 for the urban and 0.364 for the rural areas and the corresponding Gini indices for the 
distribution of individuals by per equivalent adult expenditure to be 0.270 and 0.287. 
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urban/rural areas according to Theil's Τ index, using the grouped consumption 
expenditure estimates for the distribution of households by total household 
expenditure of the 1974 Household Expenditure Survey. His results suggest that 
40.7% of aggregate inequality was due to inequality within urban areas, 33,4% 
to inequality within rural areas and 25,9% to inequality between urban and rural 
areas. These estimates are strikingly different from the relevant estimates of Table 
1. Part of the difference should be attributed to the differences in the data sets 
used. However, the difference in the contribution of the "between-groups" 
component should be attributed primarily to the fact that Carantinos uses a 
limited number of expenditure classes for his analysis. As noted earlier, the 
"between-groups" component of Τ is calculated using the group mean 
expenditures and the expenditure shares of the groups. Therefore, it is not affected 
by the fact that grouped data are used. However, the "within-groups" 
components are calculated using all the information available. Hence, the existence 
of some individuals with very high or very low expenditures within urban or rural 
areas increase the relevant Τ indices. If grouped data are used, these extreme 
expenditures affect only marginally the means of the relevant expenditures classes. 
Hence, in the study of Carantinos the estimates of Τ for urban and rural areas 
are downwards biased and the contribution of "between —groups" inequality is 
overstated33. 

The main finding of this section is that, contrary to the popular opinion, 
most of the observed inequalities in Greece are due to inequalities within regions 
and/or within urban and rural areas. Inequalities between regions and between 
urban and rural areas play a far less important role in the determination of 
aggregate inequality34. 

• 

33. The use of grouped data gives relatively low estimates of the ratio of "within - groups" 
inequality over total inequality in the case of other studies, as well; see for example van Ginneken 
(1980). 

34. In Tsakloglou (1988) it is shown that the distribution used in this section is approximately 
lognormally distributed and both "between-groups" components of inequality according to L, although 
not very high from an economic viewpoint, are highly statistically significant. In addition, when other 
factors are introduced into the analysis (multivariate decomposition of inequality), the direct contribution 
of regional inequality to aggregate inequality (main effect) drops to 2.3% and that of urban/rural 
disparities to 1.1%. 
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