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ABSTRACT

In this paper we propose to measure the inequality of educational achievements
by constructing a Gini index on educational attainments. We then use the
proposed measure to analyse the relationship between inequality in incomes
and educational achievements (in terms of both the average attainments and the
dispersion of attainments). Even if theoretical considerations suggest a non-
linear relationship between these two measures of inequality, actual data
indicate that there is a strong negative linkage between average years of
education and measured income inequality. Multivariate regressions also
demonstrate that, if we take into account the negative correlation between
average educational achievement and the dispersion of educational
achievement, the relationship between income inequality and average years of
schooling appears U-shaped, with a lower turning point at 6.5 years. Income
inequality is also negatively related to per capita income and positively related
to the capital/output ratio and government expenditure on education. Looking
at the relative contribution of education to income inequality, we find that it
explains between 3 per cent and 16 per cent of the variance, though the fraction
is higher and shows a rising trend in developed countries.
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I THE ISSUE

In the literature on the relationship between income inequality and output
growth, several authors claim that greater income inequality reduces growth.l
The empirical evidence indicates that one standard deviation decrease in
income inequality raises the annual growth rate of product per capita by 0.5-
0.8 percentage points. However, there is no consensus about the underlying
causal mechanism. On one side, a political economy mechanism calls for a role
for redistributive policies: greater income inequality generates increased social
pressure and social instability, and this creates an adverse environment for
investment in physical capital. On the other side, greater income inequality and
greater poverty inhibit access to schooling and investment in human capital,
thus reducing the potential for growth. Both explanations are at odds with a
deeper scrutiny. The political mechanism hinges on the disincentive effect
created by fiscal redistribution, which is not confirmed by the data.2 The
liquidity constraint explanation requires that the access to education be
prevented by lack of financial resources, which is hardly the case in countries
where public education is nearly cost-free at the compulsory leve1.3

On the whole, this literature seems unable to provide conclusive results for the
very same reasons that the contribution of Kuznets (1955) has never achieved
the status of a stylized fact in economics: it is impossible to identify a common
pattern of development among countries throughout the world because social
structures evolve differently (according to historical heritage, religion, ethnic
composition, and cultural traditions).4 While we largely share the opinion on
the impossibility to identify a unique model for a 's6cial structure of
accumulation', we still believe that there is something to be learnt from
generalizing single country experiences. In this respect, the causal relationships
governing aggregate educational choices have yet to be understood. The
theoretical literature makes many simplifying assumptions, the main one of
which is that income inequality and educational choices are perfectly
correlated and that the resulting earning distribution replicates educational
choices. This allows the identification of an intergenerational equilibrium in
income and education distributions. Since the two variables are perfectly

1 Good surveys of this literature can be found in Benabou (1996a), Bourguignon (1996),
Aghion, Caroli and Gracia-Pefialosa (1999), and Barro (1999).

2 See Perotti (1996).
3 Some empirical evidence in support of these propositions is offered in Bourguignon
(1994), Checchi (1999) and Filmer and Pritchett (1998).
4 This is the explanation put forward by Brandolini and Rossi (1998) to account for
different relationships between inequality and growth in subgroups of countries.
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correlated, the distribution of incomes and the distribution of human capital are
shaped by the same factors. In many models, the same barriers (the absence of
financial markets for education financing, the cultural poverty of the
environment, the inefficiency of the public administration in tax levying)
prevent investment in human capital by a fraction of the population, who
subsequently earns less income.5 Whenever there is some intergenerational
persistence (via monetary inheritance or the effects of family cultural
background), the very same portion of the population remains trapped at low
levels of education and low levels of income for more than one generation.
Thus, within the logic of formal models, illiterate people and the poor are
synonymous. But in reality things are far more complicated. Educational
choices are also correlated with the public provision of schools, the prohibition
on children labour and the generally available opportunities in the labour
market.6 Analogously, income distribution can be more closely related to
employment composition, labour legislation, trade union coverage, and fiscal
policies than to educational achievements among the population.7

However, the distribution of incomes and the distribution of educational
attainments are obviously related. On one hand, income inequalitymay prevent
access to education when education is too costly for the family: the more
skewed the income distribution, the higher the population share excluded from
schooling and the higher the inequality in educational achievements. In this
respect, we have a self-perpetuating poverty trap that can only be avoided by
easing access to education.8 On the other hand, improved access to education
raises the earning opportunity of the lowest strata and, other things being
constant, reduces earnings inequality. As long as total income is proportional

5 For example, Galor and Zeira (1993), Banerjee and Newman (1993) and Piketty (1997)
consider financial market imperfection, while Benabou (I 996a) takes into account the role
of social capital, and Perotti (1993) points to the stage of development and the level of
available resources.
6 For example, in rural economies the output gains of child labour are the main obstacle to
schooling among children. See the Zambian case described by Skyt Nielsen (1999), the
Bangladesh case analysed by Ravallion and Wodon (1999) and the Indian case discussed by
Weiner (1991).

7 See Gottschalk and Smeeding (1997) and Bardone, Gittleman and Keese (1998) for the
determinants of earnings distribution in ,OECD economies. Globalization and the effect on
wage inequality are discussed in Borjas and Ramey (1995), Sachs and Shatz (1996) and
Feenstra and Hanson (1996).

8 Checchi (1999) shows that income inequality effectively reduces school enrolment,
mainly at secondary level. Similar results are in Flug, Spilimbergo and Wachtenheim
(1998). From a formal point of view, this corresponds to the case where current income
inequality affects the rate of change of inequality in educational achievement.
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to labour income, we can expect a positive correlation between the distribution
of educational achievements and the distribution of incomes in the population.
But the 'other things being constant' assumption is rather crucial here, since we
have to take into account the general equilibrium consequences of these
changes. Consider for example the case of skill-biased technological change.
Many authors agree that this is one of the potential reasons for the boost in the
college 'premium', at least in the United States. With a time lag, this has
produced an increase in college enrolments despite the rise in tuitions. Until
the supply of new college graduates depresses the premium, we will observe
growing income inequality, accompanied by a reduction in inequality in

educational achievement.9

Therefore, we cannot predict a priori the sign of the relationship between
educational achievements and income inequality. For this reason, in this paper

we intend to investigate the empirical determinants of aggregate income
inequality and, more specifically, the relative contribution of education to
measured income inequality. In our opinion, this is crucial for two
considerations. First, from a theoretical point of view, it is important to
understand the plausibility of studying intergenerational equilibria under
stationary distributions of income and human capital in the population. Second,
and far more important, from a policy point of view we want to understand

whether urging countries (or people) to increase their educational
achievements is going to exacerbate, moderate, or have little influence on the

subsequent earnings distribution.

The paper is organized as follows. The next section reviews the literature on
income inequality determinants. The third section provides empirical evidence.
The fourth section concludes. Appendix I indicates data sources and discusses

data reliability.

II THE EXISTING LITERATURE

There is a growing literature on the current trends in income inequality at
world level.10 Rising income inequality occurred initially in Anglo-Saxon

9 Freeman (1986) has shown the existence of a similar phenomenon during the 1960s for
engineers in the US and has provided a 'cobweb model for the dynamics of this

phenomenon. For more recent evidence, see Murphy, Riddel and Romer (1998).

10 See Atkinson (1999), Cornia (1999) and the references therein.

3
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countries, but now is affecting most industrialized nations)! Among the
potential causes of this phenomenon, the reduction of the redistributive role of
the state, the decline in union presence in the workplace, the increased
competition at international level, technological progress and all possible
combinations of these are often indicated. (These explanations are sometimes
referred to as 'the transatlantic consensus'). However, the experiences at
national level are very diversified, and it is quite hazardous to draw general
conclusions. Apart from the Kuznets (1955) hypothesis on the existence of a
non-linear relationship between output per capita and income inequality, we do
not find much progress in the statistical explanation of the observed inequality.
In particular, little work has been undertaken so far seeking to test alternative
explanations of the evidence on income distribution and even less concerning
the relationship between educational attainment and income inequality. This is
surprising, given the fact that compulsory education is publicly and freely
provided in almost all countries of the world.

The existing literature on the effects of educational attainments on income
inequality mainly focuses on the two first moments of income distribution,
namely, the average educational attainment and the dispersion of schooling in
the population. For the first, Barro (1999) suggests that the relationship
between income inequality and output growth is negative for poor countries
and positive for rich countries, the threshold being a gross domestic product
per capita lower than $2,070 at 1985 prices.12 He runs conditional
convergence regressions on the income inequality (from the Deininger and
Squire, 1996, dataset) measured five years earlier in order to exclude the case
of reverse causation. Then he moves this regressor to the left-hand side and
studies the determinants of income inequality. He puts forward some evidence
on the existence of an inverted-U-shaped relationship between output per
capita and income inequality (with a turning point around $1,636). He controls
for educational achievement by introducing average educational attainments at
three levels (primary, secondary and tertiary).13 But his results are difficult to
interpret in this respect, because of the contemporaneous presence of different
information on the distribution of educational achievements (namely, the

11 Milanovic (1999) has computed an increase of 3 Gini points in world income inequality
from 1988 and 1993, mainly attributable to between-country inequality.

12 Perotti produced some evidence pointing in the same direction as discussant of Benabou
(1996b).

13 'The panel also includes the average years of school attainment for people older than 15,
classified over three educational levels: primary, secondary and higher. The results are that
primary schooling is negatively and significantly related to inequality, secondary school is
negatively (but not significantly) related to inequality, and higher education is positively and
significantly related to inequality' (Barro, 1999: 26).
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contribution of average human capital and its distribution across population
subgroups).14

A similar strategy is followed by O'Neil (1995), who decomposes output
growth over 1967-85 into a 'quantity' component (as measured by enrolment
rates) and a 'price' component (as measured by relative stocks of human
capital). His analysis suggests that, while there is convergence among
countries in the level of educational achievement, the price effect works in the
opposite direction.15 In the same line of research, Deininger and Squire (1998)
show that initial inequality in assets (land) is relevant in predicting both
income growth and changes in income inequality.16 Since land inequality also
reduces average years of education in their regressions, they explain this
evidence by referring to the liquidity constraints on access to education. As a
consequence, income inequality and educational attainments are positively
correlated because of the presence of a third conditioning variable (wealth
inequality). However, while asset (or income) inequality may reduce the
creation of new human capital (the 'flow' represented by new school-leavers),
we see no good reason to suppose it might depreciate existing human capital
(the 'stock' represented by the average educational attainment of the
population).17 In a related paper, Li, Squire and Zou (1998) interpret the
evidence that the effect of (initial-period) average secondary school years on
income inequality is significant as a proxy for a political effect: the more
political freedom there is, the more informed is society, the more difficult it
will be for the rich to appropriate extra resources. Gradstein and Milanovic
(2000) provide additional evidence on the potential existence of links between
political inclusion and income equality. However, it is not clear which is the
direction of causation: whether extended franchise supports more redistributive

14 To be more precise: an additional average year in either primary school, or in college
should raise average educational achievement, but, in fact, if the percentage of the
population attending primary school increases, variance in education is reduced, whereas if
the percentage of the population attending college increases, educational variance also
increases.
15 'The results in Table 2 also show that, for both developed countries and Europe, the rise
in the return to education experienced over the last two decades has caused incomes to
diverge substantially, as those countries that are better endowed with skilled labor reap the
benefit of the rising premium' (O'Neil, 1995: 1,295).
16 'Low initial inequality is thus doubly beneficial. It is associated with higher aggregate
growth, the benefits of which accrue disproportionately to the poor' (Deininger and Squire,
1998: 261).
17 In addition, their analysis involves only 52 observations, and liquidity constraints are
represented mainly not by land distribution, but by the level of current income.

14



policies, or whether less unequal societies strengthen democracy.18 Finally,
Breen and Garcia-Perialosa (1999) find that greater income inequality is
positively associated with higher income volatility, as measured by standard
deviation in output growth rates, and they show that this finding is robust even
if one controls for previous variables.19

All these papers recognize the existence of a distributional aspect in the
relationship between income inequality and educational inequality, but they
rely mainly on average attainments. In contrast, the issue of education
distribution is central in the paper by Lopez, Thomas and Wang (1998).20
They demonstrate that human capital, as measured by average educational
attainment, is statistically non-significant in output-growth regressions unless
one does not control for the distribution human capital ('who gets what') or for
openness to international trade ('what to do with education'). They explain their
evidence (on 12 countries over 1970-94) through reference to the absence of
tradability in human capital that makes price equalization impossible and can
produce shortages in human capital during physical capital accumulation.
Along the same lines is the argument by Higgins and Williamson (1999), who
predict the Gini index of income inequality using output per worker (linear and
quadratic, in accordance with the hypothesis of Kuznets) and cohort-size
effects (large mature working-age cohorts are associated with lower aggregate
inequality because of relative excess supply). However, as they explicitly
recognize, this approach neglects the endogeneity of educational choices. Let
us suppose that a society is undergoing a transitional phase, in which the
average educational requirement is rising, such that the younger cohorts are
more well educated than the older ones. Other things being constant, the
smaller the size of the more well educated cohort, the lower the recorded
inequality in incomes. It is therefore rather possible that, through reliance on
age-composition variables, the authors were actually capturing educational
changes.21

18 Justman and Gradstein (1999) present similar ideas through a formal model that predicts
the existence of an inverted-U-shaped relationship between income inequality and franchise.
When the median voter income exceeds the average income, regressive redistribution
policies are adopted, and inequality rises; as long as the median voter income remains below
the average income, progressive redistributive policies tend to be adopted.
19 They suggest that this could be due to the fact that firms offer an implicit contract to risk-
averse workers. When the environment becomes more uncertain, the cost of this implicit
insurance rises, and wages are consequently reduced, thus increasing income inequality.
20 Galor and Tsiddon (1997) offer another theoretical paper focusing on educational
inequality as a source of technological progress (and output growth).
21 It is true that they control for secondary enrolment rates, but, as we have already argued
above, this variable measures the flow and not the distribution of the stock ofhuman capital.
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At any rate, the two measures for educational achievement (average
educational attainment and some measure of the dispersion of attainment) are
intertwined, Both Ram (1990) and Londoilo (1996) claim the existence of an

inverted-U-shaped relationship between educational achievement and
educational inequality, and they locate the turning point at 6.8 average years of
education.22 However, they do not provide a sound theoretical argument to
explain this occurrence, nor do they show whether this relationship might hold
for alternative measures of dispersion or concentration.

What do we learn from this mainly empirical literature? Income inequality is
clearly related to the stage of development in accordance with some sort of
Kuznets relationship. It may also reflect the skill level of the population, as
proxied by average educational attainment. The evidence on the role played by
the distribution of schooling is weaker, and it is still unclear how mean
attainment and dispersion jointly contribute to shape income distribution. In
addition, in all previous work, we find no measure related to labour market
institutions (such as the presence of unions, unemployment benefits, or the
minimum wage).23 In the sequel, we will analyse the determinants of income
inequality, making use of average educational achievement and dispersion in
the population, as well as some measure of the quality/quantity of the
resources invested in education.

III EMPIRICAL ANALYSIS

Starting from enrolment rates and making appropriate assumptions about
mortality rates, Barro and Lee (1996) provide estimates of the human capital
stock of a country. Using mild assumptions on the demographics (similar to
the permanent inventory method used to estimate the stock of physical capital),
starting from enrolment rates and possessing the distribution of educational

22 In a society where there is no education for everyone, the level of education is zero and
the variance of education among the population is naturally zero. In a society where the
entire population reaches the maximum level of education, the level of education is at
maximum, but the variance, again, is zero. ... In the interim period, the variance of
education tends to rise with the increase in the level of education until it reaches a turning
point, after which it decreases (Londofio, 1996: 13). However, this reasoning is not rigorous

on statistical grounds since a generalized increase of education in the population produces
an increase in average achievement without necessarily raising educational inequality.

23 Nor do we find controls for inequality in explaining employment/unemployment rates.
See Glyn and Salverda (2000) for an analysis of OECD countries in this respect.

7
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achievement at some reference time-point, one can obtain estimates of the
average years of education among the population for each level of education.
Let us illustrate this with an example. Consider a population in which each age
cohort grows at a constant rate n and in which the probability of death is
constant across ages and equal to 6. If we define k as the life expectancy in the
population24 and Pop,.., as the population aged j at time t, the entire population
is given by Pop, = Pop,.,+Pop,,k 4- ... Pop,,=

= Pop,00(1 - S) + Pop,00(1 - 0 +n)+...+ Pop,,,O+nY = Pop,00E0-61-0+ny
,=0

Suppose that schooling consists of one year and dropout rates are zero (such
that enrolment rates coincide with graduation rates). Under this assumption, if
we indicate by 7c, the percentage of the population born at t that achieves
education, we obtain the number of people with education as:

PoKi"'d = 711,011019,,0 + n",-0,11)0121,0-1...+ n,Popo=
1=0

Therefore, under the previous assumptions, the current population share with
education is given by:

(1)

E n +Poel'"`'d I-k P°13t,k + -k 1,k-1 + -.+ Itt Poi, I oHC,
Pop, Popo, + PoPr,k-i + ..+ Popo

8)0'

En i-k+r k°)k-i
5

k i i-k AjC°41 (0

E'k-j i=0

1-00 + n

which is a weighed average of past enrolment rates (with declining weights, as
in an Almon's polynomial). In the particular case of constant enrolment rates
(that is, Tr, = n-, Vi), equation (1) collapses to HC = r.25 Repeated applications
of equation (1) yield:

24 This can be determined as k :(1- =, 0 .

25 With educational cycles lasting more than one year and positive dropout rates, things are
more complicated, but the logic of the argument holds unchanged. Indicating by A, the age-
cohort share enrolling in a school level lasting n years (say, primary school starting at the

17



(2) HC, =(o.)11C,_,+;r4 =(coHC,_,+,X1, SI <1
1-

wk.I g

If we now indicate the population share with some primary education as HCp,
and the enrolment rate for primary education as 13 r1, both measured at time t, it
is easy to understand why the former variable can be thought of as the integral
of the latter (using the decline rate /2 = 1-co as a discount factor). In symbols:

(3) tic =atic0.0-/4+Ppi-O-P)+21.0--/-4+ =f2[Hc. 0- 4 +iPpi Pr]

where HCpo is the (estimated) population share with primary education at a
given year of reference (usually a census year), and p represents the (constant)
decline rate of an age cohort in the population. The use of a continuous time
representation yields:

(4) HC = cl[HC (1- it) p(s). exp(- p .$)ds]

Should the growth rate of the population or the mortality rate not remain
constant over the years, the above derivations do not correspond exactly to the
theoretical value implied by equation (4). By multiplying 11Cp by the number
of years required to complete primary education, we obtain the average
number of years of primary education for the population. When we possess
this piece of information for each level of education, we have an
approximation of the distribution of the human capital stock in a country. The
calculation is only an approximation because in many cases an attained
educational level, say, a secondary degree, may actually be acquired after a
longer-than-average period of study (because of repetition); in addition, we
could encounter cases of people who have attended school without attaining
any certificate (because they drop out). Even if the information on dropout
rates is available, we may not know when individuals leave a course of study;

age of m and lasting n years) and subject to a (constant) dropout rate y, then the enrolment
rate would be:

- 40-sr"0,,,r-" 0 yr + /1,, -or"-'0+ +...+ /4(1 o)" (1+ nt'

0-8r(1+ nr'"(1y)" +0 -sr'0+4-"'".1 + . . . + (1 -61.0+,4--

which is a weighted average of the enrolments at the first year, taking into account the
decline due to dropouts.
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therefore, we cannot integrate this information in the computation of the
average stock of human capita1.26 Once we have the rough distribution of
educational achievement in the population, it is possible for us to calculate
several measures of inequality, among which the Gini concentration index of
the distribution of attained education is one of the easiest to compute. If only
subgroup averages are known, the general definition of the index is modified
accordingly:

Al Al

(5) G 77,1. HC, HC
p ,=, 1=1 1 P k=I hI

where N is the population size, 171 is the number of years of schooling of
individual i, p is the average years of schooling in the population, M is the
number of subgroups and k is the (average) educational attainment in
subgroup h. In the case of educational attainments, Barro and Lee (1996)
provide us with the available information on three educational levels.27 This
allows us to divide the population into four .subgroups: higher education (a
share HCI, has attained nh years of education), secondary education (a share
HC, with ns years), primary education (a share HC with 17 years), and a
residual group without education (HC = 1--HC1,HC,HC, for which zero
education is assumed).28 By construction, the average population attainment is
given by:

(6) p = HC = HC p. np+ HC, n,+ HC,,n,

and the Gini index of educational attainments is computed as follows:

26 Dropout rates are effectively available in the Barro and Lee (1996)[Qu?: correct
reference year?] dataset at the primary level. This variable ranges from an average (over the
period 1960-95) of 3.35% in OECD countries to 39.8% in sub-Saharan Africa, 39.7% in
South Asia and 36.6% in Latin America.

27 This is another obvious approximation, since we are standardizing educational systems
into a tripartite classification, corresponding to UNESCO 'ISCELY (international standard
classification system of education levels) standards. However, if a country (like Germany)
has double-track secondary education (high school and vocational training), each with a
different duration, the duration will nevertheless be computed as a though it were a single
figure.

28 Barro and Lee (1996) make a distinction between 'attained' and 'completed' educational
levels. Given the high correlation between the two series, we have preferred to adopt the
former variable because there are fewer missing observations for it.
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(7)

HCh n +HC,, + Hc)+ lig n., (- Hch +HCP+ Hc)+ ficr (--Hc - HC, + tic)
Gcd-

HC
HChfIC,(nh -n)+ Hq11C,,(n -P)+ HCJICp(n, -ne)

HC

Starting from the original Barro and Lee (1996) dataset, we have extended the
observations up to 1995. We therefore have information about educational
achievements in the population for 149 countries at five-year intervals over the

period 1960-95. Overall, these data cover three-fourths of the 210 countries
listed by the World Bank (1998), but account for 86.3 per cent of the world
population (in 1990). However, missing values have reduced the potential
number of observations from 1,192 to 848 cases, corresponding to 117
countries (with an average of 7.2 observations per country). Descriptive
statistics on these variables appear in Table 1 at world aggregate level, in Table

2 with a temporal disaggregation and in Table 3 with temporal and regional
disaggregations; additional information on the data sources is contained in

Appendix 1.

TABLE 1

DESCRIPTIVE STATISTICS

Variable Variable
name

Mean Median Standard Observations
deviation

(weight = population)

Population without education HC 40.4% 43.1% 0.278 883

Population with primary education HC p 33.8% 32.3% 0.172 902

Population with secondary
education

Hc, 19.8% 17.2% 0.143 916

Population with higher education 'xi, 5.6% 2.5% 0.077 919 ,

Average duration, primary
education

nr 5.35 5.10 1.153 869

Average duration, secondary
education

n, n p 4.59 4.58 0.824 929

Average duration, higher
education

nh - n 3.49 3.33 0.791 898

Average years of education 4.66 3.89 2.757 848

Gini: educational attainment
inequality

Ginied 49.32 51.74 23.261 848

Gini: income inequality Gini 38.01 36.85 8.239 546

Source: computations based on data presented in Appendix 1.
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TABLE 2
MEAN VALUES (WEIGHT=POPULATION) ACROSS YEARS

Variable 1960 1965 1970 1975 1980 1985 1990 1995
Population without ed. % 46.3 46.7 44.1 44.6 43.1 38.6 33.5 35.5
Population with primary ed. % 38.1 37.1 37.4 34.8 31.2 32.6 33.2 32.3
Population with secondary ed. % 12.5 12.7 14.0 16.2 20.4 22.5 25.3 22.9
Population with higher ed. % 2.5 2.8 3.5 4.4 5.4 6.3 8.1 9.0
Average duration, primary ed. 4.91 5.02 5.11 5.05 5.22 5.34 5.40 6.37
Average duration, secondary ed. 4.45 4.53 4.65 4.61 4.47 4.52 4.59 4.85
Average duration, higher ed. 3.21 3.75 3.45 3.55 3.45 3.40 3.41 3.70
Average years of ed. 4.31 3.67 3.93 3.92 4.30 4.81 5.39 5.86
Gini: ed.'al attainment inequality 44.89 53.63 52.43 53.71 52.07 48.38 44.31 47.03
Gini: income inequality 42.05 36.65 37.14 36.47 37.65 37.67 38.43 39.35
Source: computations based on data presented in Appendix 1,

In the most recent year of observation (1995), we find that one-third of the
world population is illiterate; one-third has primary education, and the
remaining one-third have secondary schooling or more. During the time span
under consideration in this paper, the average number of years of education
rose from 4.3 to 5.8 at the world level, although this rise was accompanied by
growing gaps in the same variable computed at regional level. The population
share composed of illiterate people or people with primary education exhibited
a declining trend, with some reversal at the end of the period, and there was a
similar trend in the index of inequality of educational achievement. But the
global picture varied by region: while educational inequality declined in North
Africa, South Asia and the formerly planned economies, it decreased during
the first three decades, but rose thereafter in other regions (especially in sub-
Saharan Africa). Inequality in terms of years of schooling remained almost
constant at low levels in the OECD countries, despite the increase in the
average educational attainment. It is therefore difficult to trace out a single
trend at world level, especially because there seems to be a difference among
countries in the rates of change, as well as in the levels of the variables.

Since we are interested in the relationship between educational achievement
and income distribution, we now add the dynamics of income inequality to the
picture. Here, we rely on the dataset of Deininger and Squire (1996) and on the
larger 'world income inequality dataset' (WIID) collected by WIDER, both of
which contain a substantial amount of information on inequality measures
collected from secondary sources. Among these measures, the Gini index on
income inequality is the most readily available.29 In the present case, we have

29 See Appendix 1 for a discussion of the changes made in the original (Deininger and
Squire and WIID) datasets, including the 1995 update of the observations.
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TABLE 3
MEAN VALUES (WEIGHT = POPULATION) ACROSS YEARS:

REGIONAL VARIATIONS

Variable

Average years of education
Gini: ed.'nal attainment inequality
Gini: income inequality

Average years of education
Gini: ed.'al attainment inequality
Gini: income inequality

Average years of education
Gini: ed.'al attainment inequality
Gini: income inequality

Average years of education
Gini: ed.'al attainment inequality
Gini: income inequality

Average years of education
Gini: ed.'al attainment inequality
Gini: income inequality

Average years of education
Gini: ed.'al attainment inequality
Gini: income inequality

Average years of education
Gini: ed.'al attainment inequality
Gini: income inequality

1960 1965 1970 1975 1980 1985 1990 1995
OECD countries
6.75 6.98 7.46 7.65 8.59 8.66 9.00 8.81

20.68 21.41 21.26 22.64 20.75 20.72 20.98 24.21
39.55 37.27 38.01 36.87 35.87 36.20 36.35 37.36
North Africa and the Middle East

1.03 1.12 1.36 1.57 2.14 2.77 3.48 4.90
85.95 86.03 83.38 83.21 77.70 71.00 64.82 52.71
49.05 46.87 49.59 49.29 41.37 47.40 38.72 35.30
Sub-Saharan Africa

1.01 1.65 1.61 1.66 1.96 2.14 2.32 2.74
82.47 74.39 74.83 72.79 67.08 64.33 63.08 75.35
51.86 50.76 56.22 44.31 42.47 46.24 52.75 44.98
South Asia

0.91 1.37 1.74 2.08 2.45 2.81 3.20 4.23
86.23 79.67 77.99 76.14 76.71 72.78 69.08 61.49
38.90 37.40 36.74 38.37 38.22 38.64 35.52 30.02
East Asia and the Pacific

3.72 3.96 4.34 4.71 5.35 5.82 6.31 6.43
50.64 49.02 41.24 39.11 35.33 31.86 31.44 39.27
40.19 37.51 36.41 39.65 39.18 39.88 40.02 38.38
Latin America and the Caribbean
3.06 2.99 3.37 3.47 3.97 4.13 4.74 6.17

49.70 50.75 47.68 45.05 44.27 44.23 39.08 43.22
52.22 49.93 53.99 53.77 52.31 54.66 54.63 56.05
Formerly Centrally Planned Economies
3.92 4.83 5.28 3.61 3.68 4.96 6.09 8.17

33.37 35.72 32.20 56.04 52.86 44.69 35.15 23.12
30.52 27.83 26.72 32.06 30.50 33.37 41.53

Source: computations based on data presented in Appendix 1.

information on 546 observations, corresponding to 113 countries (with an

average of 4.8 observations per country). If we restrict our selection to the
subset in which there is information about both income and education
inequality, we have 477 observations for 97 countries (with an average of 4.9
observations per country; Appendix 1 contains a list of the countries). Table 2

reports the population-weighted average for this measure computed on all
available information in the dataset.30 We notice that, despite a declining trend

30 Given that the Gini index is not decomposable by population subgroup, the trend in the

population-weighted average has to be viewed with caution. See Milanovic (1999) for a

more accurate picture based on population surveys (albeit with observations only over two

years, 1988 and 1993).
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in educational inequality (reversed only during the 1990s), income inequality

at world level started rising after 1975. Figure 1 (which graphs the data
reported in Table 3), seems to indicate that this is mainly attributable to the
OECD, the Latin American countries and the formerly centrally planned

economies.

So that we can make more precise statements, let us now consider what we
may expect from theoretical models. If we adopt a standard version of the
theory of human capital investment, initially proposed by Becker (1964) and
subsequently taken up by Mincer (1974) to estimate the returns to education,
the (log)incomes and years of education are linearly related. In fact, when a
Mincer-Becker theory of earnings applies, individual earnings would be
determined as:

(8) log(y,)= a + fl n, + individual characteristics (gender, age, experience,

etc.) + c,

where y, is the earning capacity of individual, i, n, is the educational attainment
of individual, i (measured in years of schooling), fl is the (percentage) rate of

return to education, a is the earning of an individual without formal education;
E, is an error term assumed to be i.i.d. (identically independently distributed). If
we assume that the individual characteristics are idiosyncratic in the

population and orthogonal with acquired education, population subgroups

differ only in terms of average educational achievement (namely, the within-

group variance is constant).31 We therefore expect there to be a relationship
between the distribution of educational achievements and the distribution of
actual incomes. However, the things are not so simple. Inserting equation (8)

into equation (7) and ignoring the (average) individual characteristics, we
obtain the Gini index of log-income inequality as:

(9)

NC, fi + HC)+ fi HC + HC + HC)+

a + HC

+HCPfl.np.(HCHC,+HC)
a + fl HC

or more synthetically:

31 Actually, Mincer (1996) shows that between-group variance in earnings distribution in

the US remained nearly constant during 1970-90, whereas the within-group variance

expanded after the 1980s.
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(10) Glog-incomc a+ HC
(H)

Equation (10) suggests that, at a given average in educational achievements,
the inequality in education and the inequality in (log)earnings are linearly
related. If incomes are proportional to earnings, this also applies to inequality
in (log)incomes. However, since the inequality in education is negatively
related to average education, the actual relationship is non-linear.32 The
situation is rendered more complicated by the fact that we do not possess
individual data allowing the calculation of inequality measures for
(log)incomes. Rather, we are forced to rely on aggregate measures based on
actual incomes. Once more, the relationship between the inequality measures
obtained from the actual values of the variables and the corresponding
measures computed based on the logarithms is not easily ascertained.33
However, it can be formally demonstrated thatunder mild assumptions about
the distribution of education in the population and the general assumption that
the rate of return to education is constantthe relationship between the Gini
index of actual incomes and the ,average years of education initially rises and

32 In a previous version of this paper, we made use of siMulations (relying on the observed
values for educational achievement) to analyse the relationship between education and
income inequality under the assumption that returns to education are constant. We found
that the relationship is positive and stronger in countries with low-to-middle inequality in
education (lower than 45%), whereas the same relationship is negative in countries with
very high inequality in education. This is because the Gini concentration index is scale
invariant (that is, it does not vary when we change the unit of measure), but not translation
invariant. Therefore, given the presence of a constant (a 0), a generalized rise in
educational achievement (at the given inequality in educational attainments) induces a
change in income inequality.

33 If we impose more structure to the problem by assuming a specific functional form for
the frequency distribution, we are able in some cases to determine the relationship between
the two. For example, if the incomes (y) are distributed according to a Pareto distribution
yP(a,0), 0> 1, where a represents the minimum income observed in the distribution, the
density function is given by j(y)=-041(64-1), and the associated Gini index is given by

Gini --I (see Zenga, 1984). When we consider a logarithmic transformation,
Y 20 1

x = lody), the frequency distribution associated with the logarithmic transformation is
given by f(x)=Ocee-a' . It can be shown that the associated dispersion measure is given by

Ginks,,=-(2a° 1). The two measures are therefore positively correlated in a non-

linear way. We are indebted to Fulvia Mecatti for the derivation of this result.
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then declines.34 When the assumptions hold, income inequality, education
inequality and average educational inequality are strictly related, as shown in
Figure 2, where we have also added a fourth variable, the output per capita, in

order to control for an exogenous driving force.

FIGURE 2

THEORETICAL RELATIONSHIPS

inequality in education

Inequality
M mes

per capita income

average
human
capital

Source: author.

Starting from the lower right-hand quadrant, we assume that an increase in per
capita income is associated with an increase in the average educational

attainment. By construction, this yields a consequent decline in educational

inequality (lower left quadrant). If the relationship between average

educational attainment and income inequality is non-linear, this necessarily
implies a non-linear relationship between income inequality and education
inequality (upper left quadrant). By the same token, we also obtain an inverted-
U-shaped relationship between income inequality and per capita income, in the

Kuznets tradition (upper right quadrant). The graph tells us a story about the
transition from an uneducated population to an actual level of schooling. When

34 See Checchi (2000).



only the elite attends schools, the average level of human capital development
among the population is low, whereas the inequality in educational
achievements and in incomes is high. A lowering of the access barriers to
education leads to an initial increase and then to a decline in both inequality
measures, and this is accompanied by a rise in average educational attainments.

A first inspection of our dataset indicates that this story may have some
plausibility. Figure 3 gathers together all the available observations, whereby
income inequality is measured by regression residuals on regional dummies
and year-related dummies in order to compensate for trends in the variables
and regional disparities. In addition to a mildly non-linear relationship between
inequality in actual incomes and inequality in education (see the upper left
quadrant), a similar relationship emerges between the former variable and (the
log of) GDP per capita, in line with the Kuznets tradition (upper right
quadrant). Without concerning ourselves too much about the direction of the
causal relationship, we also find evidence of a strict positive correlation
between output per capita and educational achievement (lower right quadrant).
Finally, almost by construction, we find an inversely proportional relationship
between inequality in education and average educational achievement (lower
left quadrant).35

However, the dispersion of single observations suggests that many other forces
are at work. We should not forget that the validity of the story of Figure 2 is
conditional on the assumption that individual incomes are determined
according to Becker's theory of human capital investment and that returns to
education are constant and are, moreover, identical throughout the population.
In reality, we know that earnings distribution is shaped by many other factors,
including technology, unemployment rates, minimum wages, age composition,
the existence of labour unions, and so on.36 Were it certain that these factors

35 However, the way we measure educational inequality is crucial. Had we chosen the
standard deviation of educational achievement like Ram (1990), Londorio (1996) and 1DB
(1998), the relationship between average educational attainment and educational inequality
would have appeared non-linear:

= 1.72+ 0.644. 0.056.HC
-2

, R2 = 0.32, n=848
(24.4) (19 6) (17 8)

In such a case, the turning point would occur at 5.75 years (rather than the 6.8 years
measured by Ram, 1990).

36 See Neal and Rosen (1998) for a general presentation of determinants of earnings
distribution. Higgins and Williamson (1999) fl.nd evidence of an effect of age composition
(as measured by the share of individuals aged 40-59 in the labour force) in determining
income inequality. With reference to OECD countries, Bardone. Gittleman and Keese
(1998) show that labour market institutions changed during the sample period: trade union
density and coverage declined (especially within the Anglo-Saxon world), while minimum
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remained constant during our sample period, we could consider them country-
speci tic fixed effects. The problem is that there is no guarantee that they
remained constant, especially if we take into account the transformation in
public policies induced by the 'transatlantic consensus' (Atkinson, 1999).

As a consequence, instead of pretending to predict the shape and the evolution
of income distribution worldwide, we follow in the sequel the less ambitious
aim of discovering whether the average educational achievement and the
distribution of educational attainment have played any role in determining
income inequality. We have already mentioned the fact that other authors
(Londofio, 1996; Deininger and Squire; 1998; Barro, 1999) have shown that
average educational achievement is one of the determinants of actual income
inequality. To this result, we now add an examination of the effect on income
inequality of the distribution of educational achievement in the population.

In order to take into account the simultaneous effects of all the variables, we
resort to multivariate regressions. We take our dataset as an unbalanced panel
with a potential dimension of 752 observations (94 countries times 8
observations per country), which we reduce to 454 observations because of
missing data on one or the other variable. Table 4 shows estimates of actual
income inequality using fixed effects, whereas Table Al in Appendix 2 relies
on random effect estimators. In both tables we start with two alternative
specifications of the relationship between income inequality and output per
capita, without taking into account educational factors (first and second
columns), Both specifications reject the hypothesis of a non-linear relationship
between income inequality and per capita output. The two measures are
negatively correlated, with a rather low elasticity (-0.049 at sample means).
This implies that, in order for the Gini index of income inequality to be
reduced by 1 point, income per capita has to rise by $2,311 (at 1985
international prices). If we replace per capita income by educational variables
(third and fourth columns), we notice an increase in explanatory power only if
we consider average educational achievement. This is not surprising given the
high correlation of the latter measure with per capita income. Both average
educational achievement and educational inequality are significant, but the
relationship between the two measures of inequality is opposed to the
theoretical expectation (being U shaped and not inverted-U shaped). We
consider GDP per capita and educational variables together in the fifth column.
Here, we find that output per capita has a low negative impact, as does average
human capital, though with, a higher effect: an average increase of one year of
education in the population lowels the Gini index of income inequality by
more than I point. The sixth column offers an alternative (hyperbolic)
specification of the functional relationship relating income inequality and

20



average human capital: given the non-linear relationship existing between the

Gini index of educational inequality, the variable 1/17, seems able to capture all

the explanatory power contained in the educational distribution variable.37

TABLE 4

ESTIMATES OF INCOME INEQUALITY: FIXED EFFECTS, 94 COUNTRIES,

1960-95 (T-STATISTICS IN PARENTHESES)

Countries
Observations
Dependent variable

94
454
Gini

94
454
Gini

94
454
Gini

94
454
Gini

94
454
Gini

94
454
Gini

Intercepts 46.953 47.401 49.283 59.164 57.491 48.163

(29.91) (31.75) (15.76) (12.17) (11.67) (15.26)

GDP -0.000 -0.001 -0.000 -0.001

(-0.77) (-2.39) (-1.86) (-2.64)

GDP2 -0.000
(-0.16)

1/GDP -423.050
(-0.23)

Ginied -0.182 -0.310 -0.279 -0.069
(-1.45) (-2.31) (-2.08) (-0.53)

Ginied2 0.002 0.002 0.002 0.000
(1.48) (1.95) (2.03) (0.32)

-1.470 -1.134
(-2.64) (-1.94)

1/k 2.364
(2.84)

Years Yes Yes Yes Yes Yes Yes

R2(within) 0.066 0.066 0.056 0.075 0.084 0.095

Source: regressions based on data presented in Appendix 1.

However, the explanatory contribution of the distribution of educational
achievement is rather unstable. If we include repeated cross-sectional estimates

(as in Table 5), we find that the average educational achievement and the Gini

index of educational inequality (in level and squared level) are statistically
significant in five of eight cases, but now the non-linear relationship is of the
inverted-U-shaped type (which is in line with human capital investment
theory). One potential reason for this instability is that omitted variables might
contribute to a reversion in the trend in income inequality.

37 However, this result is not robust. When we introduce a proxy for technological progress

(the capital/output ratio) in the regressions (see Table A2 in Appendix 2), the inequality in
educational attainment retains its sign and significance even with the hyperbolic functional

form. Notice that the number of observations is reduced under this specification because we

do not have information about national capital stocks for 18 of the countries.
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TABLE 5
ESTIMATES OF INCOME INEQUALITY: YEARLY CROSS-SECTIONS, ROBUST

ESTIMATES (T-STATISTICS IN PARENTHESES)

1960 1965 1970 1975 1980 1985 1990 1995
Countries
Dependent variable

40
Gini

47
Gini

60
Gini

53
Gini

55
Gini

57
Gini

65
Gini

24
Gini

Intercepts 46.943 40.760 32.317 52.368 37.297 37.560 49.381 19.402
(4.49) (3.73) (2.91) (6.26) (3.24) (3.53) (2.94) (0,64)

k/y 2.294 3.595 4.943 2.358 3.926 2.507 0.795 -1.497
(2.28) (2.56) (4.94) (4.22) (3.48) (2.30) (0.83) (-0.61)

GDP 0.000 0.000 0.001 0.000 -0.001 -0.001 -0.001 -0.001
(0.05) (0.28) (1.22) (-0.56) (-1.98) (-2.08) (-1.82) (-1.97)

Ginied 0.118 0.194 0.574 -0.012 0.291 0.294 0.375 1.150
(0.56) (0.60) (1.92) (-0.05) (1.08) (1.15) (0.94) (2.34)

Ginied2 -0.002 -0.002 -0.006 -0.001 -0.004 -0.003 -0.006 -0.013
(-0.94) (-0.76) (-2.26) (-0.50) (-1.72) (-1.39) (-1.49) (-2.44)
-1.457 -1.980 -2.967 -1.052 -0.719 -1.532 2.275
(-0.98) (-1.47) (-3.02)

.-2.493
(-3.09) (-1.20) (-0.80) (-1.28) (0.67)

R2 0.263 0.23 0.568 0.498 0.538 0.45 0.38 0.446
Source: regressions based on data presented in Appendix 1.

In Figure 4 we have graphed the coefficients of yearly dummies obtained in the
regressions reported in the fifth columns of Tables 4 and A 1 . These
coefficients (normalized by the coefficient of the initial year) measure a shift in
the intercepts of the regressions, thus capturing part of the variance that is left
unexplained by the estimated model and that is year specific. For the first half
of the sample (until 1975), we witness a growing pressure for the compression
of income distribution (on the order of 1 point in the Gini index every five
years), whereas this effect disappears during the 1980s. In the 1990s the
phenomenon works in the opposite direction, favouring widening income
disparity. Regional dummies (used in the estimates of random effects reported
in Table Al) indicate that the greatest inequality was registered in Latin
America and sub-Saharan Africa, where inequality indexes were 6 percentage
points higher than they were in the OECD countries (which represent the
reference case; see the fifth column in Table Al ).38 Conversely, the
distribution was more egalitarian in the currently (or previously) centrally
planned economies, where the Gini index was 12 percentage points lower than
it was in the OECD, and in South Asia, North Africa and the Middle East.

38 Londoilo (1996) compares the theoretical achievement in education associated with the
stage of development (as measured by the level of GDP per capita) and estimates that
populations in the Latin American countries lack about two average years of education.
Mexico and Brazil account for most of this shortage in educational achievement. Similar
conclusions are obtained in1DB (1998).
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FIGURE 4
COEFFICIENTS OF TEMPORAL DUMMIES

fixed effect estimates 0 random effect estimates
2

111
"2 so 65 70 75 80 85 90 95

Source: computations based on data presented in Appendix 1.

Since by definition yearly/regional dummies capture unexplained components,
we do not have reliable explanations for these effects that do not refer to per
capita income or educational achievement. Nevertheless, we have
experimented with two additional variables that may capture some of the
differences among countries or years. The first one is the physical
capital/output ratio. On theoretical grounds, if physical and human capital are
substitutes in the aggregate production function, an increase in the former
raises the productivity of the latter. Therefore, cceteris paribus, we will obtain
higher returns to education whenever physical capital accumulation becomes
more intensive. Thus, we can expect greater income inequality whenever and
wherever there is intensive investment in physical capita1.39 This variable is

introduced in Table 5 and also in Table A2 in Appendix 2 (which reproduces
information in Table 4, though the number of observations is reduced because
of missing information). This variable is not very significant in the fixed effect
estimates, but has a positive and significant sign in the repeated cross-sectional
estimates (up to 1985). Other things being constant, countries characterized by
higher accumulation in physical capital also exhibit higher income inequality:
passing from an average k/y ratio of 2 in South Asia to 3 in the OECD

39 This claim is objectionable when we think of information and telecommunications
technologies, for which the capital/output ratio is actually lower than it is for manufacturing,

notwithstanding the fact that the earnings differentials are higher.
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countries raises the Gini index of income inequality by 2 (up to 5) points.
However, it is insignificant in more recent years.

The second variable we take into account is the amount of public resources
invested in education. If the technology for human capital formation includes
invested resources, we can expect increased human capital per unit of time
spent in school whenever education expenditure is raised. The resources
invested in education should include both public and private expenditure for
the management of educational institutions. In the absence of reliable
information about private expenditure, we can use the ratio of government
educational expenditure to gross domestic product. An undesirable feature of
introducing new controls is the increase in the number of inapplicable
observations. In the first column of Table A3 in Appendix 2, we have
reproduced the fifth column of Table 4 to facilitate comparison. Using the
same specification, we restrict the number of cases to applicable observations
for the capital/output ratio (second column), and then we introduce the
capital/output ratio (third column). We observe that an increase in capital
accumulation raises income inequality (though with an elasticity which is quite
low); all the other variables preserve their signs and significance. We now
proceed to consider the ratio of (current+capital) government expenditure on
education to gross domestic product (variable edgvsh).40 The fourth column
reduces the sample to country/year observations corresponding to non-missing
values for the edgvsh variable, whereas the fifth column introduces the edgvsh
variable; the /c/y variable is dropped in the sixth column, which makes full use
of the available sample. Even in this case, we observe that countries
characterized by higher public expenditure on education exhibit higher income
inequality. It is obvious that countries with higher educational achievements
spend more on education. However, given the fact that we are controlling for
average educational achievement (variable hc) and the distribution of
educational achievement (variable Ginied), the additional effect could be taken
as evidence that the 'quality' of human capital incorporated in the same number
of years of schooling is higher, thus generating more dispersion in earnings. In
this specification, however, the capital/output ratio loses significance.41

40 This variable is taken from UNESCO (1998). It is missing for 1960 and 1965, and there
is a sample mean of 4.25% (standard deviation: 1.86).

41 A third aspect that we would have liked to consider is the possibility of different returns
for different educational levels, which is invoked by Gottschalk and, Smeeding (1997) as
one potential explanation for rising earnings inequality in the US. We know from the
literature (Psacharopoulos, 1994) that returns to education differ from country to country
and tend to decline with a rising level of development. But we do not have time-series
proxies for this differential effect, and we are forced to leave this effect out.
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Summing up, we have found that per capita income and average years of
education in the population negatively affect income inequality. Some
additional explanatory contribution is provided by the distribution of
educational attainments in the population, and this variable exhibits a non-
linear relationship with income inequality. Higher investment in physical
capital (as proxied by capital/output ratio) or in human capital formation (as
proxied by the ratio of educational expenditure to gross output) contributes to
higher income inequality. These results are robust to alternative specifications,
and we therefore go back to our initial (and preferred) specification, which is
provided in the fifth column of Table 4 and reproduced here for simplicity
(yearly dummies not shown):

(11) Gini, = 57.49 0.004. gdp 0.279. Ginc,..+ 0.002. Ginid. 1.13. FIC
(11.6) (1.86) (2 08) (2 03) (1.94)

If we take into account that, on the same sample, fixed effect regression yields
(again, yearly dummies are not shown here):

(12) Ginc,, = 71.37 6.77. HC
(43.3) (22 84)

and we replace equation (12) into equation (11), we get:

(13) Gini = 37.72 0.004. gdp 1.18 . HC + 0.091. HC2

Equation (13) tells us that, for a given level of per capita income, income
inequality has a U-shaped relationship with the average years of education in
the population, with a turning point around 6.48 years. For all countries below
this threshold, the two variables are negatively correlated, while the two
become positively correlated above this threshold. Using the regional averages
reported in Table 3, we can say that additional education promotes inequality
in the OECD countries (and very recently also in the formerly planned
economies), whereas it is beneficial with respect to inequality in the other
regions of the world.

We now examine whether these results help us account more accurately for the
temporal evolution of income inequality. In Figure 5 we make use of equation
(11) to predict the potential evolution that we would have observed if the
educational achievement (in terms of both average years and distribution)
would have remained at the 1975 levels. We notice that income inequality
would have been higher in only two regions, North Africa and South Asia, thus
suggesting that the increase in educational achievement and the reduction in
educational inequality have effectively helped to reduce income inequality in
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these two regions. For all the other regions we do not record significant
differences between a prediction based on observed educational values and a
prediction based on 1975 values for the same variables.

The other measure we can provide for the contribution of educational variables
in explaining income inequality is obtained by calculating the increase in the
explained variance. In Table 6 we show the variation in the (multiple)
correlation coefficient R2 that we obtain when we insert the educational
variables. Thus, the table compares the models reported in the second and fifth
columns of Table 4 at regional and yearly levels. At the world level, the table
suggests that the contribution of educational achievement in the explanation of
the total variance in income inequality ranges between 3 per cent and 16 per
cent (the last year looking rather exceptional). Keeping in mind the picture
obtained in Figure 4, it seems that the contribution of education is higher
during years when income inequality is either declining (1970-5), or increasing
(1985-95, especially in the case of the OECD countries). Regional variations
have to be viewed with caution because of the limited degrees of freedom;
nevertheless, we notice a rising trend in the relative contribution of education
to growing income inequality.

TABLE 6
ADDITIONAL VARIANCE EXPLAINED BY EDUCATIONAL VARIABLES:

RANDOM EFFECT ESTIMATES

1960 1965 1970 1975 1980 1985 1990 1995

% of sample 4.2 4.4 16.3 11.0 7.0 3.4 6.3 31.2

Observations 40 47 60 53 55 57 65 24

OECD, % 12.2 12.4 33.4 5.8 24.7 29.3 34.6 45.4

Observations 13 16 19 21 21 18 18 7

Sub-Saharan Africa, % 15.4 79.1 28.2

Observations 9 7 10

East Asia, % 56.6 8.0 2.5 15.1 15.0 20.3

Observations 8 8 8 7 8 8

Latin America, % 23.6 62.0 35.5 54.1 25.2 33,7 18.8 51.1

Observations 13 12 17 12 13 15 19 9

Note:The figures are calculated as

Source: regressions based on data presented in Appendix 1.

A final perspective on the relevance of educational achievement in predicting
income inequality can be obtained by manipulating equation (10), which can
be rearranged as:

a
(14)

G,

a+I3HC G,,,
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Equation (14) tells us that 1 minus the ratio between the inequality in
(log)incomes and the inequality in education can provide a rough estimate of
the ratio between the income of an uneducated person and the income of a
person with average education. The problem is that we do not have information
on individual earnings (or incomes), and we therefore cannot compute the Gini
index of logarithms of these variables, as required in equation (10). However,
using simulations based on the observed distribution of educational
achievement in the sample, we have computed the Gini index on both incomes
and log-incomes. The two measures are proportionally related, with the
goodness of the fit declining with the rate of return, p, assumed in the
simulation.42 Using this result, we have computed an (estimated) Gini index of
log-income that allows us to obtain the measure proposed in equation (14).
This is depicted in Figure 6, From the dynamics of this indicator at regional
level, we notice that the educational premium is higher in the OECD countries
(mainly because they have a higher average educational achievement),
followed by Asia and Latin America. In all cases but one, this premium has
been declining in recent years. In contrast, the return to education seems to be
rising in the formerly planned economies.

IV CONCLUSIONS

Our plan in this paper has been to measure the inequality in educational
achievement by constructing a Gini index of educational attainment. We have
then used the proposed measure to analyse the relationship between inequality
in incomes and inequality in educational achievement (in terms of both the
average attainments and the concentration of educational achievement).
Though theoretical considerations based on the theory of human capital
investment suggest that we should expect a non-linear relationship between
these two measures of inequality, we have seen that the actual data indicate
that average years of education have a stronger negative impact on measured

42 For example, the estimated equation, assuming a =100 and fi = 0.1, is:

= 0.04)5+ 0 i121089 Gini , R 2 (within ) = 0.95, ohs = 848

Based on an average among several simulations obtained by varying a, or 0, or both, we
have computed a measure of the Gini index of log(income). However, since the right-hand
variable includes total incomes (and not merely earnings, as the pure theory of human
capital would require), the estimated measure of log-incomes is only an approximation of
what we would have liked to measure to evaluate the ratio uneducated/educated.
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income inequality. Multivariate regressions also demonstrate that, if we take
into account the negative correlation between average educational achievement
and the dispersion of educational -achievement, the relationship between
income inequality and average years of schooling is U-shaped, with a lower
turning point at 6.5 years. Obviously, income inequality is also negatively
related to per capita income; other things being constant, countries
characterized by higher accumulation or greater government expenditure on
education experience higher income inequality. In relative terms, we find that
education contributes a portion of the variance enclosed between 3 per cent
and 16 per cent in explaining income inequality, though the fraction is higher
and shows a rising trend in developed countries.

Figure 7 replicates Figure 3 with the addition of the weighted mean values for
each time-unit of observation.43 Looking at the lower- left panel, we see that
the world has experienced what can called an 'educational cycle' during the
post-war period. By investing public resources in education and lowering
access barriers to education, various governments were able to increase the
average schooling by 2.2 years and to reduce the Gini index of educational
inequality by about 9 percentage points (mainly during 1965-90). This effort
was eased by a (median) growth in gross domestic product per capita of 60.9
per cent over this period (lower right panel).

Despite these changes, mean income inequality has risen rather steadily at
world level, showing an increase of 2.7 points in the Gini index of income
inequality (upper right panel). However, while income inequality and
educational inequality seem to have been loosely related during the initial
subperiod (indicatively until 1980), in more recent years further expansion in
schooling among the world population has been accompanied by a widening in
the dispersion in income distribution. The observations referring to 1995
reflect a possible further change in the process: while average educational
achievement continues to rise (with an additional jump of a half year),
inequality in educational achievement, instead of declining, rises by almost 3
points. Both variations are accompanied by a further increase in income
inequality of 1 point. The causes of this change are not immediately clear, but
we can get an intuition by going to regional level, as in Figure 8, which reports
the relationship between income inequality and educational inequality.

43 Notice that we have suppressed the initial observation (1960) to facilitate the reading of
the graph. (The values are, however, reported in Table 2.)
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In this case we notice that at least three separate patterns can be identified in
the 'educational cycle' at world level. North Africa and South Asia exhibit the
first pattern. Most of the countries in these regions started from a quite low
initial base of educational attainment (around one year of average schooling in
North Africa and South Asia in the 1960s), but were quite effective in
improving the situation, more than quadrupling this average. These are not the
only regions in which we find that education has the effect of reducing
inequality (see Figure 5).

A second pattern is represented by East Asia and sub-Saharan Africa, which
initially followed the first pattern, though at a slower speed (the average years
of schooling increased from 3.7 to 6.4 and from 1.0 to 2.7, respectively, during
1960-95). The 'leap forward' in educational attainment in these countries seems
to have been insufficient to modify basic social structures (in contrast to the

successful countries in the first group). Inequality in education initially
declined, but after the 1970s there was a trend reversal, and this was
accompanied by an increase in income inequality.

Finally, the third group is formed by the Latin American countries and the
(formerly or currently) centrally planned economies. Both sets of countries
were characterized by high initial levels of education (3.1 and 3.9 years on
average, respectively, in 1960); nonetheless, they were able to raise the
average significantly (to 6.2 and 8.2 years, respectively, by 1995). Educational
inequality declined, but income inequality rose substantially, as indicated by

the Gini index: 6 additional points in Latin America and more than 10 points in

the planned economies.

The OECD countries represent a story on their own. The only group with

average educational attainments above the threshold of 6.5 years, these
countries experienced a widening in educational differentials during the entire
sample period that was accompanied, after 1975, by rising income inequality.

A general lesson emerges from this evidence: increased access to education
reduces income inequality only if two conditions are met. First, the initial level
of educational attainment must be sufficiently low; second, the average
educational attainment must be raised sufficiently rapidly. A potential
explanation of these results is offered by the interaction between the supply
and the demand of human capital, that is. the educational choices of the
population and job creation by firms.44 When the average educational level in

44 On the relationship between the availability of skills and job creation, see Agemoglu
(1995, 1996).
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the population is low, there are very few highly educated people who are likely
to obtain high salaries. At the same time, there are no incentives for the
creation of new jobs for skilled workers since firms are constrained by factor
demand. However, when more and more educated people begin entering the
labour market, the speed of technological innovation increases, followed by the
creation of more skilled jobs. More people earn higher wages, and as a
consequence income inequality starts declining. When the bulk of the labour
force has at least a primary level of education, leaps in technology (such as in
information technology and telecommunications) are possible because the
more sophisticated tasks can now be accomplished by skilled workers. The rise
in the productivity of these workers is reflected in their remuneration, thus
inducing a trend reversal in income inequality.45 In this way, we replicate the
non-linear relationship between average educational attainment and income
inequality, which is also conditioned by the level of technical development.

45 One may object that causality can work in the opposite direction: lower income
inequality facilitates access to education and therefore contributes to a reduction in the
inequality in education. However, this may be true only in the steady state. Thus, Checchi
(1999) has shown that income inequality reduces enrolment rates, mainly at the secondary
level. But enrolment rates reflect the rate of change of the existing human capital stock and
therefore affect the rate of change in educational inequality. Yet, enrolment rates cannot
affect the rate of change and the level of the same variable at the same time. In our
framework, current income inequality affects future educational inequality, which,
according to human capital theory, will shape future income inequality. Therefore, reverse
causation may apply only along the intertemporal dimension.



APPENDIX 1
DATA SOURCES

We have taken seriously the recommendation of Atkinson and Brandolini
(1999). Data on income inequality are from Deininger and Squire (1996)46 and

the WIID (World Income Inequality Dataset), downloadable at

<hup://www.wider.unu.edu/wiid/wiid.htm>.47 Overall, we have 546
observations on 113 countries (with an average of 4.8 observations per
country).48 While there are no significant differences in Gini indexes when the
recipient unit is the (equivalized) household or the individual, we find an
average difference of 6.47 percentage points when the same measure is based
on gross incomes instead of net incomes.49 We could have introduced a
dummy variable controlling for the income definition (as in Deininger and

Squire, 1998), but in this case we would have dispensed with all observations
in which this information was absent. For this reason, we have preferred to
augment the measures based on the net incomes by the average difference.50

Data on physical capital stocks are from Nehru and Dhareshwar (1993). Data

on per capita income and educational achievements are from Barro and Lee

46 Downloaded on 22 October 1998. Among these, 349 observations are labelled 'high
quality' (average = 38.79), and 153 observations are labelled low quality' (average = 45.87).
47 In addition, 12 observations (average = 35.05) on OECD countries are from Brandolini
(1998), and 25 (average = 43.54) are from World Bank (1998). Finally, 7 observations
(average = 37.65) are from Honkkila (1998),
48 The number of observations is reduced to 471 (corresponding to 97 countries, with an
average of 4.9 observations per country) if we restrict the cases to those with non-missing

data on educational variables.
49 By regressing the Gini index of income distribution on a dummy variable INCOME (which

is equal to 1 when the recipient unit is the equivalized household and 0 when it is the
individual), we get:

Gini = 41.78-1.01. INCOME, R2 =0,00, = 471
(58 9) ((.03)

In contrast, by creating a dummy variable TYPE (equal to I when the inequality measure is
based on gross incomes and 0 when it is based on net incomes), we get:

Gini = 35.94+ 6.46. TYPE, R2 = 0.10, n =369.
(35.9) (6.46)

50 A similar correction has been applied to Gini measures based on rural samples (5
observations) that were on average higher than the national coverage samples by 8.94

points.
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(1993, 1994, 1996, 1997).51 In particular, the data on the estimated length of
schooling, ni = p,s,h , have been obtained by dividing the average years of
schooling for a given level of education by the population share which has
completed this level of education using the definitions of Barro and Lee
(1996):52

pyr25 syr25 hyr25n". n = , n,, -
pri25+ sec25+ high25 sec25+ high25 high25

Where possible, the series have been updated to 1995 using World Bank
(1998) and UNESCO (1998). Data on average years of schooling for 1995
have been estimated based on the corresponding enrolment rates for the
previous three decades.

The list of 97 countries for which we have non-missing observations on
inequality in incomes and inequality in educational achievements is as follows
(the number of available observations is given in brackets):

Sub-Saharan Africa

Botswana (3), Cameroon (1), Central African Republic (1), Gambia (1), Ghana (3),
Guinea-Bissau (1), Kenya (7), Lesotho (1), Liberia (1), Malawi (4), Mauritius (3),

Niger (1), Rwanda (1), Senegal (3), Sierra Leone (3), South Africa (6), Sudan (2),
Tanzania (6), Uganda (3), Zambia (4), Zimbabwe (2).

North Africa and Middle East

Algeria (2), Egypt (3), Tunisia (7), Iran (3), Israel (5), Jordan (3), North Yemen (1),
Cyprus (1).

East Asia and the Pacific

Hong Kong (7), Indonesia (7), Japan (7), Korea (7), Malaysia (7), Philippines (7),
Singapore (6), Taiwan (7), Thailand (7), Fiji (3).

South Asia

Bangladesh (7), India (7), Nepal (3), Pakistan (7), Sri Lanka (7).

51 Barro and Lee (1994) is in turn based on Summers and Heston (1991).
52 This procedure yields unreasonable values for n, for a few observations. In these cases,
these values have been replaced with the corresponding values computed based on either the
population over 15 years of age, or the legal duration of primary education (as measured in
1965: variable durp in the original Barro-Lee dataset).
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Latin America and the Caribbean

Barbados (4), Reunion (1), Costa Rica (8), Dominica (4), El Salvador (6),
Guatemala (4), Honduras (4), Jamaica (7), Mexico (8), Nicaragua (1), Panama (6),
Trinidad and Tobago (5), Argentina (6), Bolivia (3), Brazil (7), Chile (7), Colombia
(8), Ecuador (4), Guyana (2), Paraguay (3), Peru (6), Uruguay (7), Venezuela (7).

OECD

Australia (8), Austria (4), Belgium (6), Canada (8), Denmark (6), Finland (8),
France (8), (West) Germany (8), Greece (6), Ireland (5), Italy (6), Netherlands (7),
New Zealand (7), Norway (7), Portugal (3), Spain (6), Sweden (7), Switzerland (2),

Turkey (6), United Kingdom (8), United States (8).

(Formerly) Centrally Planned Economies

China (4), Cuba (3), Czechoslovakia (7), Hungary (7), Yugoslavia (6), Bulgaria (7),
Romania (1), (former) Soviet Union (5).
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APPENDIX 2
ADDITIONAL TABLES

TABLE Al
ESTIMATES OF INCOME INEQUALITY: RANDOM EFFECTS, 94 COUNTRIES,

1960-95 (T-STATISTICS IN PARENTHESES)

Countries
Observations
Dependent variable

94
454
Gini

94
454
Gini

94
454
Gini

94
454
Gini

94
454
Gini

94
454
Gini

Intercepts 46.389 45.999 38.889 53.066 53.149 43.112
(18.96) (21.75) (18.11) (12.16) (12.21) (15.83)

GDP -0.001 -0.001 0.000 -0.001
(-1.84) (-3.65) (-2.13) (-3.57)

GDP2 0.000
(0.43)

1/GDP -425.957
(-0.30)

Ginied 0.102 -0.108 -0.096 0.135
(1.07) (-0.99) (-0.88) (1.35)

Ginied2 -0.001 0.000 0.001 -0.001
(-0.56) (0.46) (0.57) (-1.39)

hc -1.557 -1.136
(-3.71) (-2.46)

1/11c 2.464
(3.19)

North Africa -2.161 -1.850 0.160 -1.118 -3.162 -2.840
Middle East (-0.73) (-0.64) (0.05) (-0.38) (-1.03) (-0.92)
Sub-Saharan Africa 7.381 8.222 11.021 7.864 5.541 6.154
Africa (2.69) (2.94) (4.53) (3.08) (1.99) (2.23)
South Asia -5.373 -4.606 -1.991 -4.236 -6.749 -7.090

(-1.52) (-1.32) (-0.60) (-1.28) (-1.91) (-2.01)
East Asia -0.588 -0.287 1.953 1.130 -0.580 -1.298
Pacific (-0.23) (-0.11) (0.83) (0.48) (-0.23) (-0.52)
Latin America 7.135 7.411 10.291 8.069 6.338 6.340

(3.19) (3.41) (5.26) (3.98) (2.89) (2.91)
Centrally planned economies -13.562 -13.367 -9.255 -9.537 -12.206 -13.339

(-4.52) (-4.50) (-3.46) (-3.61) (-4.16) (-4.62)
Years Yes Yes Yes Yes Yes Yes
R2(overall) 0.52 0.52 0.50 0.52 0.53 0.54
Note: excluded case: OECD, 1960.

Source: regressions based on data presented in Appendix 1.
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TABLE A2
ESTIMATES OF INCOME INEQUALITY: FIXED EFFECTS USING K/Y, 1960-95

(T-STATISTICS IN PARENTHESES)

Countries
Observations
Dependent variable

76 76
401 401
Gini Gini

76
401
Gini

76
401
Gini

76
401
Gini

76
401
Gini

Intercepts 47.109 48.409 51.909 67.357 65.054 54.084

(22.21) (23.21) (13.75) (12.76) (12.20) (13.25)

Wy 0.860 0.931 0.317 0.714 0.791 0.546

(1.18) (1.30) (0.44) (1.00) (1.12) (0.76)

GDP -0.001 -0.001 -0.001 -0.001

(-1.56) (-2.93) (-2.36) (-3.11)

GDP2 0.000
(0.46)

1/GDP -3515.234
(-1.82)

Ginied -0.332 -0.556 -0.515 -0.404
(-2.39) '(-3.81) (-3.53) (-2.62)

Ginied2 0.003 0.004 0.005 0.005
(2.37) (3.29) (3.44) (2.84)

h, -2.470 -2.059
(-4.09) (-3.29)

1/h, -3.641
(-1.07)

Years Yes Yes Yes Yes Yes Yes

R2(within) 0.089 0.098 0.079 0.125 0.141 0.114

Source: regressions based on data presented in Appendix 1.
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TABLE A3
ESTIMATES OF INCOME INEQUALITY: FIXED EFFECTS USING EDUCATIONAL

EXPENDITURE, 1960-95 (T-STATISTICS IN PARENTHESES)

Countries 94 76 76 69 69 75
Observations 454 401 401 241 241 256
Dependent variable Gini Gini Gini Gini Gini Gini
Intercepts 57.491 66.599 65.054 65.538 66.066 68.070

(11.67) (12.93) (12.20) (6.69) (6.82) (7.20)
GDP 0.000 -0.001 -0.001 -0.001 -0.001 -0.001

(-1.86) (-2.31) (-2.36) (-3.25) (-3.47) (-2.95)
Ginied -0.279 -0.529 -0.515 -0.614 -0.718 -0.648

(-2.08) (-3.64) (-3.53) (-3.07) (-3.53) (-3.10)
Ginied2 0.002 0.005 0.005 0.008 0.009 0.007

(2.03) (3.59) (3.44) (4.21) (4.67) (3.95)
-1.134 -1.977 -2.059 -1.419 -1.523 --1.921
(-1.94) (-3.18) (-3.29) (-1.70) (-1.85) (-2.43)

k/y 0.791 0.570 0.030
(1.12) (0.60) (0.03)

Edgvsh 0.979 0.902
(2.22) (2.04)

Years Yes Yes Yes Yes Yes Yes
R2(within) 0.084 0.137 0.141 0.194 0.218 0.169
Source: regressions based on data presented in Appendix 1.

4940



REFERENCES

Agemoglu, D. (1995) 'Reward Structures and the Allocation of Talent',
European Economic Review 1: 17-34.

Agemoglu, D. (1996) 'Changes in Unemployment and Wage Inequality: An
Alternative Theory and Some Evidence', CEPR Working Papers 1459.

Aghion, P., E. Caro li and C. Gracia-Petialosa (1999) 'Inequality and Economic
Growth: The Perspective of New Growth Theories', Journal of Economic
Literature 37/4: 1615-60.

Anand, S. and S. Kanbur (1993) The Kuznets Process and the Inequality-
Development Relationship', Journal of Economic Development 40: 25-52.

Atkinson, A. B. (1997) 'Measurement of Trends in Poverty and in the Income
Distribution', Microsimulation Unit DAE Working Papers 9712.

Atkinson, A. B. (1999) 'Is Rising Inequality Inevitable?: A Critique of the
Transatlantic Consensus', WIDER Annual Lectures 3, UNU/WIDER: Helsinki.

Atkinson, A. B. and A. Brandolini (1999) 'Promise and Pitfalls in the Use of
Secondary Data-Set: A Case Study of OECD Income Inequality' (mimeo).

Banerjee, A. and A. Newman (1993) 'Occupational Choice and the Process of
Development', Journal of Political Economy 101 (2): 274-98.

Bardone, L., M. Gittleman and M. Keese (1998) 'Causes and Consequences of
Earnings Inequality in OECD Countries', Lavoro e Relazioni Industriali 2: 13-
60.

Barro, R. (1999) 'Inequality, Growth and Investment', NBER Working Papers
7038.

Barro, R. and J. W. Lee (1993) 'International Comparisons of Educational
Attainment', Journal of Monetary Economics 32 (3): 363-94.

Barro, R. and J. W. Lee (1994) 'Data Set for a Panel of 138 Countries', World
Bank: Washington, DC.

41

5 0



Barro, R. and J. W. Lee (1996) 'International Measures of Schooling Years and
Schooling Quality', American Economic Review Papers and Proceedings 86
(2): 218-23.

Barro, R., and J. W. Lee (1997) 'Schooling Quality in a Cross-section of
Countries', NBER Working Papers 6198, September.

Becker, G. (1964) Human Capital: A Theoretical and Empirical Analysis with
Special Reference to Education, University of Chicago Press: Chicago.

Benabou, R. (1996a) 'Inequality and Growth', in B. Bernanke and J.
Rotemberg (eds.) NBER Macroeconomic Annual 1996, MIT Press: Cambridge,
MA.

Benabou, R. (1996b) 'Equity and Efficiency in Human Capital Investment: The
Local Connection', Review of Economic Studies 63: 237-64.

Borjas, G. and V. Ramey (1995) 'Foreign Competition, Market Power and
Wage Inequality', Quarterly Journal of Economics 1075-110.

Bourguignon, F. (1994) 'Growth, Distribution and Human Resources', in G.
Ranis (ed.) En Route to Modern Growth, Johns Hopkins University Press:
Baltimore, MD.

Bourguignon, F. (1996) 'Equity and Economic Growth: Permanent Questions
and Changing Answers?', Delta Documents de Travail 96/15.

Brandolini, A. (1998) 'A Bird's-eye View of Long-run Changes in Income
Inequality' (mimeo).

Brandolini, A. and N. Rossi (1998) 'Income Distribution and Growth in
Industrial Countries', in V. Tanzi and K. Chu (eds.) Income Distribution and
High-Quality Growth, MIT Press: Cambridge, MA.

Breen, R. and C. Garcia-Pefialosa (1999) 'Income Inequality and
Macroeconomic Volatility: An Empirical Investigation' (mimeo).

Checchi, D. (1999), 'Inequality in Incomes and Access to Education: A Cross-
country Analysis (1960-90)', WIDER Working Papers, No. 158,
UNU/WIDER: Helsinki.

42
5 1



Checchi, D. (2000) 'An Inverted U-shaped Relationship between Educational
Achievement and Income Inequality' (mimeo).

Cornia, G. A. (1999) 'Liberalization, Globalization and Income Distribution',
WIDER Working Papers, No. 157, UNU/WIDER: Helsinki.

Deininger, K. and L. Squire (1996) 'A New Data Set Measuring Income
Inequality', World Bank Economic Review 10 (3): 565-91.

Deininger, K. and L. Squire (1998) 'New Ways of Looking at Old Issues:
Inequality and Growth', Journal of Development Economics 57: 259-87.

Feenstra, R. and G. Hanson (1996) 'Globalization, Outsourcing and Wage
Inequality', American Economic Review 86 (2): 240-51.

Filmer, D. and L. Pritchett (1998) 'The Effect of Household Wealth on
Educational Attainment: Demographic and Health Survey Evidence', World
Bank Policy Research Working Papers 1980.

Flug, K., A. Spilimbergo and E. Wachtenheim (1998) 'Investment in
Education: Do Economic Volatility and Credit Constraints Matter?', Journal of
Development Economics 55: 465-81.

Freeman, R. (1986) 'Demand for Education', in 0. Ashenfelter and R. Layard
(eds.) Handbook of Labour Economics, North Holland: New York.

Galor, 0. and D. Tsiddon (1997) 'The Distribution of Human Capital and
Economic Growth, Journal of Economic Growth 2: 93-124.

Galor, 0. and J. Zeira. (1993) 'Income Distribution and Macroeconomics',
Review of Economic Studies 60: 35-52.

Glyn, A. and W. Salverda (2000) 'Employment Inequalities', in C. Lucifora
and W. Salverda (eds.) Policies for Low-Wage Employment and Social
Exclusion, Macmillan: London.

Gottschalk, P. and T. Smeeding (1997) 'Cross-national Comparisons of
Earnings and Income Inequality', Journal of Economic Literature 35 (June):
633-87.

43 9
4.



Gradstein, M. and B. Milanovic (2000) 'Does liberté = égalite?: A Survey of
the Empirical Evidence on the Links between Political Democracy and Income
Inequality (mimeo).

Higgins, M. and J. Williamson (1999) 'Explaining Inequality the World
Round: Cohort Size, Kuznets Curve and Openness' (mimeo, June).

Honkkila, J. (1998) 'Investment in Education and its Effect on Income'
(mimeo), UNU/WIDER: Helsinki.

IDB (1998) Facing Up to Inequality in Latin America: 1998-99 Report, Johns
Hopkins University Press: Baltimore, MD.

Justman, M. and M. Gradstein (1999) 'The Democratization of Political Elites
and the Decline in Inequality in Modern Economic Growth', in E. Brezia and
P. Temin (eds.) Elites, Minorities and Economic Growth, Elsevier:
Amsterdam.

Kuznets, S. (1955) 'Economic Growth and Income Inequality', American
Economic REVIEW 45: 1-28.

Li, H., L. Squire and H. Zou (1998) 'Explaining International and
Intertemporal Variations in Income Inequality', Economic Journal 108: 26-43.

Londoiio, J. L. (1996) Inequality and Poverty in Latin America during the Last
Four Decades, World Bank: Washington, DC.

Lopez, R., V. Thomas and Y. Wang (1998) 'Addressing the Education Puzzle:
The Distribution of Education and Economic Reform', World Bank Policy
Research Working Papers 2031.

Milanovic, B. (1999) 'True World Income Distribution, 1988 and 1993', World
Bank Policy Research Working Papers 2244.

Mincer, J. (1974) Schooling, Experience and Earnings, NBER: New York.

Mincer, J. (1996) 'Changes in Wage Inequality, 1970-1990', NBER Working
Papers 5823.

Murphy, K., C. Riddel and P. Romer (1998) 'Wages, Skills and Technology in
the United States and Canada' (mimeo).

5344



Neal, D. and S. Rosen (1998) 'Theories of the Distribution of Labor Earnings',
NBER Working Papers 6378.

Nehru, V. and A. Dhareshwar (1993) 'A New Database on Physical Capital
Stock: Sources, Methodology and Results', Rivista de Analisis Economico 8
(1): 37-59.

O'Neil, D. (1995) 'Education and Income Growth: Implications for Cross-
country Inequality', Journal of Political Economy 103 (6): 1289-99.

Perotti, R. (1993) 'Political Equilibrium, Income Distribution and Growth',
Review of Economic Studies 60: 755-76.

Perotti, R. (1996) 'Growth, Income Distribution and Democracy: What the
Data Say', Journal of Economic Growth 1 (2): 149-87.

Piketty, T. (1997) 'The Dynamics of the Wealth Distribution and the Interest
Rate with Credit Rationing', Review of Economic Studies 64 (2): 173-89.

Psacharopoulos, G. (1994) 'Returns to Investment in Education: A Global
Update', World Development 22 (9): 1325-43.

Ram, R. (1990) 'Educational Expansion and Schooling Inequality:
International Evidence and Some Implications', Review of Economics and
Statistics 266-73.

Ravallion, M. and Q. Wodon (1999) 'Does Child Labor Displace Schooling?:
Evidence on Behavioral Responses to an Enrolment Subsidy', World Bank
Policy Research Working Papers 2116.

Sachs, D. and H. Shatz (1996) 'US Trade with Developing Countries and Wage
Inequality', American Economic Review 86 (2): 234-39.

Skyt Nielsen, H. (1999) 'Child Labor and School Attendance: Two Joint
Decisions' (mimeo).

Summers, R. and A. Heston (1991) 'The Penn World Table (Mark 5): An
Expanded Set of International Comparisons, 1950-1988, Quarterly Journal of
Economics 56 (2): 327-68.

UNESCO (1998) Statistical Yearbook, Oxford University Press: New York.

45 54



Weiner, M. (1991) The Child and the State in India, Oxford University Press:
New Delhi.

World Bank (1998) World Bank Data on CD-ROM, World Bank: Washington,
DC.

Zenga, M. (1984) 'Proposta per un indice di concentrazione basato sui rapporti
fra quintili di popolazione e quintili di reddito', Giornale degli economisti e
Anna li di Economia 43 (5-6): 301-26.

46



UNU/WIDER Working Papers

For price and order information, and for details on Working Papers Nos 1-99

(published in 1986-92), please contact UNU/WIDER publications at
Katajanokanlaituri 6 B, 00160 Helsinkt; Finland, e-mail wider@wider.unu.edu.

WP100 Lush Fields and Parched Throats: The Political Economy of
Groundwater in Gujarat by Bela Bhatia, August 1992

WP101 Utilities, Preferences and Substantive Goods by John C. Harsanyi,
December 1992

WP102 The Ethiopian Famines, Entitlements and Governance by Derseh Endale,

February 1993
WP103 External Imbalances, Famines and Entitlements: A Case Study by Derseh

Endale, February 1993
WP104 Rural Markets, Food-Grain Prices and Famines: A Study on Selected
Regions in Ethiopia by Derseh Endale, February 1993

WP105 Production Aspects of Russian Transition by Alexander Yu. Vorobyov,

June 1993

WP106 Monetary Aspects of Russian Transition by Stanislav Zhukov, June 1993

WP107 The Entitlement Approach to Famine: An Assessment by S. R. Osmani,

June 1993
WP108 Growth and Entitlements: The Analytics of the Green Revolution by S.

R. Osmani, June 1993

WP109 Is There a Conflict between Growth and Welfarism? The Tale of Sri

Lanka by S. R. Osmani, June 1993
WP110 Social Protection and Women Workers in Asia by Valentine M.
Moghadam, June 1993

WP111 The Government Budget and the Economic Transformation of Poland by
Alain de Crombrugghe and David Lipton, July 1993

WP112 Decentralized Socialism and Macroeconomic Stability: Lessons from

China by Gang Fan and Wing Thye Woo, July 1993

WP113 Transforming an Economy while Building a Nation: The Case of Estonia

by Ardo H. Hansson, July 1993

WP114 The J-curve is a Gamma-curve: Initial Welfare Consequences of Price
Liberalization in Eastern Europe by Bryan W. Roberts, July 1993

WP115 The Restructuring Process of Rural Russian Karelia: A Case Study of
Two Karelian Villages by Eira Varis, February 1994

WP116 Market Reforms and Women Workers in Vietnam: A Case Study of
Hanoi and Ho Chi Minh City by Valentine M. Moghadam, July 1994

53



WP117 Sustainable Ecosystem in Africa: Managing Natural Forest in Sudan by
Siddig A. Salih, December 1994

WP118 Employment-Based Safety Nets: Exploring an Alternative Approach to
Limit the Adverse Consequences of Recurrent Droughts in Ethiopia by Derseh
Enda le, April 1995

WP119 The Economics of Complex Humanitarian Emergencies: Preliminary
Approaches and Findings by E. Wayne Nafziger, September 1996

WP120 Health Effects of Market-Based Reforms in Developing Countries by
Germano Mwabu, September 1996

WP121 Country Responses to Massive Capital Flows by Manuel F. Montes,
September 1996

WP122 Long-Term Growth and Welfare in Transitional Economies: The Impact
of Demographic, Investment and Social Policy Changes by Giovanni Andrea
Cornia, Juha Honkkila, Renato Paniccia and Vladimir Popov, December 1996

WP123 Promoting Education within the Context of a Neo-Patrimonial State: The
Case of Nigeria by Daniel Edevbaro, January 1997

WP124 Evolution of the Women's Movement in Contemporary Algeria:
Organization, Objectives and Prospects by Cherifa Bouatta, February 1997

WP125 Privatization, Asset Distribution and Equity in Transitional Economies
by Juha Honkkila, February 1997

WP126 Economic Shocks, Impoverishment and Poverty-Related Mortality
during the Eastern European Transition by Renato Paniccia, March 1997

WP127 User Charges for Health Care: A Review of the Underlying Theory and
Assumptions by Germano Mwabu, March 1997

WP128 The Process of Economic Change by Douglass C. North, March 1997
WP129 The Scale and Nature of International Donor Assistance to Housing,
Basic Services and Other Human-Settlements Related Projects by David
Satterthwaite, April 1997

WP130 Decentralization and the Provision and Financing of Social Services:
Concepts and Issues by Cecilia Ugaz, April 1997

WP131 The Political Economy of Complex Humanitarian Emergencies: Lessons
from El Salvador by Manuel Pastor and James K. Boyce, April 1997

WP132 Causes and Lessons of the Mexican Peso Crisis by Stephany Griffith-
Jones, May 1997

WP133 Sustainable and Excessive Current Account Deficits by Helmut Reisen,
May 1997

WP134 User Fees, Expenditure Restructuring and Voucher Systems in Education
by Simon Appleton, May 1997



WP135 Uzbekistan: Welfare Impact of Slow Transition by Richard Pomfret and
Kathryn H. Anderson, June 1997

WP136 Viet Nam: Transition as a Socialist Project in East Asia by Manuel F.
Montes, June 1997

WP137 Gender Aspects of Urban Economic Growth and Development by Sylvia
Chant, July 1997
WP138 Income Distribution during the Transition in China by Zhang Ping, July
1997

WP139 The Road to the Market in North Korea: Projects, Problems and
Prospects by Keun Lee, August 1997

WP140 Humanitarian Emergencies and Warlord Economies in Liberia and Sierra
Leone by William Reno, August 1997

WP141 Health Status and Health Policy in Sub-Saharan Africa: A Long-Term
Perspective by Giovanni Andrea Cornia and Germano Mwabu, September 1997

WP142 War, Hunger and Displacement: An Econometric Investigation into the
Sources of Humanitarian Emergencies by E. Wayne Nafziger and Juha Auvinen,
September 1997
WP143 The Rise and Fall of Development Aid by Stephen Browne, September
1997

WP144 Export Performance in Chile: Lessons for Africa by Manuel Agosin,
October 1997
WP145 South-North Challenges in Global Forestry by Alexander Mather,
November 1997
WP146 Privatization in the Countries of Eastern and Central Europe and of the
Former Soviet Union by Pekka Sutela, February 1998

WP147 Provision of Health Care and Education in Transitional Asia: Key Issues
and Lessons from Vietnam by Paul Glewwe and Jennie Litvack, April 1998

WP148 Computers and Economic Growth in Finland by Petri Niininen, August
1998

WP149 The Role of Knowledge and Capital in Economic Growth by Sergio
Rebelo, September 1998
WP150 State-Owned versus Township and Village Enterprises in China by
Enrico C. Perotti, Laixiang Sun and Liang Zou, September 1998

WP151 Unemployment, Labour Policies and Health in Transition: Evidence from
Kazakhstan by Paolo Venne, October 1998

WP152 Computers and Labour Markets: International Evidence by Francis
Kramarz, October 1998

WP153 Information Technology and Economic Development: An Introduction to
the Research Issues by Matti Pohjola, November 1998



WP154 Costa Rica: Policies and Conditions for Export Diversification by Ennio
Rodriguez, December 1998

WP155 The Weightless Economy in Economic Development by Danny Quah,
January 1999

WP156 Wage Reform, Soft Budget Constraints and Competition by Jian Sun,
February 1999

WP157 Liberalization, Globalization and Income Distribution by Giovanni
Andrea Cornia, March 1999

WP158 Inequality in Incomes and Access to Education: A Cross-Country
Analysis by Daniele Checchi, April 1999

WP159 Economic Theories of the Household: A Critical Review by Päivi
Mattila-Wiro, April 1999

WP160 Rising Wealth Inequality and Changing Social Structure in Rural China,
1988-95 by Terry McKinley and Mark D. Brenner, May 1999

WP161 Group Behaviour and Development by Judith Heyer, Frances Stewart
and Rosemary Thorp, June 1999

WP162 Resource-Led Growth A Long-Term Perspective: The Relevance of the
1870-1914 Experience for Today's Developing Economies by Ronald Findlay
and Mats Lundahl, July 1999

WP163 On the Regulation of Telecommunications Markets by Manfred J.
Holler, August 1999

WP164 Kyrgyzstan: A Case Study of Social Stratification by Vladimir Mikhalev
and Georges Heinrich, September 1999

WP165 A Macroeconomic Model of a Developing Country Endowed with a
Natural Resource by S. Mansoob Murshed, September 1999

WP166 Development Discontinuities: Leaders and Intermediaries in Producers'
Associations by Tito Bianchi, October 1999

WP167 Natural Resources and Economic Growth: A Nordic Perspective on the
Dutch Disease by Thorvaldur Gylfason, October 1999

WP168 Guinea-Bissau: War, Reconstruction and Reform by Jens Kovsted and
Finn Tarp, November 1999

WP169 The IMF Model and Resource-Abundant Transition Economies:
Kazakhstan and Uzbekistan by Richard M. Auty, November 1999

WP170 Regulation of Social Services in LDCs: What Are the Issues at Stake by
Cecilia Ugaz, December 1999

WP171 Rebuilding Rural Livelihoods and Social Capital: Mozambique's
Experience by Clara de Sousa, December 1999

WP172 Group Functioning and Community Forestry in South Asia: A Gender
Analysis and Conceptual Framework by Bina Agarwal, January 2000



WP173 Information Technology and Economic Growth: A Cross-Country

Analysis by Matti Pohjola, January 2000

WP174 Fundamental Economic and Social Change: The Case of Kyrgyzstan

1993-97 by Georges Heinrich, February 2000

WP175 Globalization, Marginalization and Development by S. Mansoob
Murshed, February 2000

WP176 Will the Euro Trigger More Monetary Unions in Africa? by Patrick
Honohan and Philip R. Lane, March 2000

WP177 EMU and the Developing Countries by Benjamin J. Cohen, March 2000

WP178 Will the Emergence of the Euro Affect World Commodity Prices? by

John T. Cuddington and Hong Liang, March 2000

WP179 The Impact of EMU on European Transition Economies: Commitment,
Institutional Capacity and the Monetary-Fiscal Mix by David Begg, April 2000

WP180 EMU Effects on International Trade and Investment by Harry Flam and

Per Jansson, April 2000

WP181 The Currency Composition of Foreign Exchange Reserves: Retrospect
and Prospect by Barry Eichengreen and Donald J. Mathieson, April 2000

WP182 Collective Action and Bilateral Interaction in Ghanaian Entrepreneurial

Networks by Abigail Barr, May 2000

WP183 Has the Coffee Federation Become Redundant? Collective Action and

the Market in Colombian Development by Rosemary Thorp, May 2000

WP184 Individual Motivation, Its Nature, Determinants and Consequences for
within Group Behaviour by Sabina Alkire and Séverine Deneulin, May 2000

WP185 Sex Workers in Calcutta and the Dynamics of Collective Action:
Political Activism, Community Identity and Group Behaviour by Nandini

Gooptu, May 2000
WP186 Price Scissors, Rationing, and Coercion: An Extended Framework for
Understanding Primitive Socialist Accumulation by Laixiang Sun, June 2000

WP187 Hospital Efficiency in Sub-Saharan Africa: Evidence from South Africa

by Eyob Zere, June 2000
WP188 Nationalism and Economic Policy in the Era of Globalization by Amit

Bhaduri, July 2000

WP189 The United Nations System: Prospects for Institutional Renewal by

Richard Falk, July 2000

WP190 Capital Flows to Developing Countries and the Reform of the
International Financial System by Yilmaz Akytiz and Andrew Cornford, July

2000
WP191 Politics, Society and Financial Sector Reform in Bangladesh by Anis

Chowdhury, July 2000.

6 0



WP192 New Paradigms on Ownership of the Firm: A Comparative Analysis
across Development Stages and Institutional and Technological Contexts by
Laixiang Sun, August 2000

WP193 Entrepreneurship and Proprietorship in Transition: Policy Implications
for the Small- and Medium-Size Enterprise Sector by Richard Scase, August
2000

WP194 Cross-Border Movements of People by Deepak Nayyar, August 2000

WP195 From GATT to WTO and Beyond by S. P. Shukla, August 2000

WP196 Protectionist Tendencies in the North and Vulnerable Economies in the
South by Matthew J. Slaughter, September 2000

WP197 Special and Differential Treatment for Developing Countries: Does It
Help Those Who Help Themselves? by Kiichiro Fukasaku, September 2000

WP198 The Problem of Anti-Dumping Protection and Developing Country
Exports by P. K. M. Tharakan, September 2000

WP199 Prudential Regulation of Banks in Less Developed Economies by S.
Mansoob Murshed and Djono Subagjo, September 2000

WP200"Rural-Urban Dimensions of Inequality Change by Robert Eastwood and
Michael Lipton, September 2000

WP201 Land Ownership Inequality and the Income Distribution Consequences
of Economic Growth by Michael R. Carter, October 2000

WP202 Increased Income Inequality in OECD Countries and the Redistributive
Impact of the Government Budget by Anthony B. Atkinson, October 2000

WP203 The Changing Nature of Inequality in South Africa by Carolyn Jenkins
and Lynne Thomas, October 2000

WP204 Reducing Poverty and Inequality in India: Has Liberalization Helped? by
Raghbendra Jha, November 2000

WP205 Factor Shares and Resource Booms: Accounting for the Evolution of
Venezuelan Inequality by Francisco Rodriguez C., November 2000

WP206 The Impact of Financial Liberalization and the Rise ofFinancial Rents
on Income Inequality: The Case of Turkey by A. Erinc Yeldan, November 2000
WP207 Growth, Structural Change and Inequality: The Experience of Thailand
by Isra Sarntisart, November 2000

WP208 Does Educational Achievement Help to Explain Income Inequality? by
Daniele Checchi, November 2000

61



U.S. Department of Education
Office of Educational Research and Improvement (0ERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

EPID

I. DOCUMENT IDENTIFICATION:

ID
1 CThEItV RELEASE
(Specific Document)

10 V

IAD O3LF 5107

Title:
Do 65 EssutcArioNAL Ac1.1161AMENT HELP To ExPt Ain) //vcoME tivatuALITY

Author(s): DANt61-E

Corporate Source: (ANAL WIOGR. Publication Date:

Novembc.k. 2000

U. REPRODUCTION RELEASE:.

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract joumal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom
of the page.

The sample sticker shown below will be
affixed to all Level 1 documents

."ERMISSION TO REPRODUCE AND
2.ISSEMINATE THIS MATERIAL AAS

BEEN GRANTED SY

ME EDUCATIONAL RESOURCES
:NFCRMATION CENTER (ERIC)

,

Check here for Level 1 release, permitting
reproduction and dissemination in microfiche or other

ERIC archival media (e.g., electronic) and paper
copy.

Sign
here,4
please

The sample sticker shown below will be The sample sticker shown below will be
affixed to all Level 2A documents affixed to all Level 2B documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFCHEND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,

HAS BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

LavG1 2A

Check here for Level 2A release, permitting
reproduction and dissemination in microfiche and in

electronic media for ERIC archival collection
subscribers only

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

se'
TO THE EDUCATIONAL RESOURCES

INFORMATION CENTER (ERIC)

2B

Level 213

Check here for Level 2B release, permitting
reproduction and dissemination in microfiche only

Documents will be processed as indicated provided reproduction quality permits.
If permission to reproduce Is granted, but no box Is checked, documents will be processed at Level 1.

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contractors requims permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies
to satisfy info ds of educators in response to discrete inquifies.

Signature: Printed Name/Position/Title:

Tolv`l Noitkock, s DIftcrioR
Organization/Address:

ONLAIt4lOGfk kArAsallokAALAI-rtoN col6o Netsmiki
ANL-AND

Telephone:
iSS 6. 1 5 1411

FAX:
ISS I X/ 59 47133

E-Mail Address:
Wider So C.410ef M414. 444

Date:
10. . *1

(over)



100. DOCU ENT VAILABOLITY 1NFOR ATION (FROM NON-ER1C SOURCE):
If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, pleaseprovide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publiclyavailable, and a dependable source can be specified. Contributors should alsobe aware that ERIC selection criteria are significantly morestringent for documents, that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

fly. EFE L OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:
If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name andaddress:

Name:

Address:

V. WHERE T. SEND THIS FORM:

Send this form to the following ERIC Clearinghouse:

ERIC Clearinghouse on Urban Education
Box 40, Teachers College

Columbia University
525 West 120th Street
New York, NY 10027

T: 212-678-3433 /800-601-4868
F: 212-678-4012

http://eric-web.tc.columbia.edu
However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document beingcontributed) to:

ERIC Processing and Reference Facility
4483-A Forbes Boulevard
Lanham, Maryland 20706

Telephone: 301-552-4200
Toll Free: 800-799-3742

FAX: 301-552-4700
e-mail: ericfac@ineted.gov

WWW: http://ericfac.piccard.csc.com
EFF-088 (Rev. 2/2000)


