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ABSTRACT

We analyze the extent of inequality of opportunities and inequality of outcome in nine developed
countries during the 90's. We define equality of opportunity as the situation where income distributions
conditional on social origin cannot be ranked according to stochastic dominance criteria. Stochastic
dominance is assessed using non-parametric statistical tests. Our data come from national household
surveys and social origin is defined by the respondent's father's education. USA and Italy show up as
the most unequal countries both in terms of outcome and opportunity. At the opposite extreme, income
distributions conditional on the fathers' education are quite similar in Scandinavian countries even
before any redistributive policy. The analysis highlights that inequality of outcomes and inequality of
opportunities can sometimes lead to different pictures. For instance, France and Germany experience a
similar level of inequality of income while the former country is much more unequal than the latter from
the point of view of inequality of opportunity. Differences in rankings according to inequality of outcome
and inequality of opportunity underscore the importance of the policymaker's choice of the conception
of equality to promote.



NON-TECHNICAL SUMMARY

In the paper, we compare the income distributions conditional on the father's education in nine
developed countries in order to measure inequality of opportunity. Moreover, we compare inequality of
opporunity with inequality of outcome. We measure income inequality with traditionnal tools. For
inequality of outcome, the analysis concludes that income inequality is higher in the US, in Italy and in
Great-Britain than in continental European countries (Germany, France, and Netherlands). Northern
European countries (Belgium Sweden and Norway) experience a lower relative inequality level. For
inequality of opportunities, Italy and the US are still the more inequalitarian, but Great-Britain and
Germany are less inequalitarian. The two concepts are clearly positively correlated but the ranking of
the countries is not the same.
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within-type inequality remains E[) The values of these indexes are presented in
figure

It turns out that the dispersion across countries in GO-return is slightly larger
than the dispersion in GO-risk. Indeed, the largest value of GO-return is about 7
times greater than the smallest one, while the gap is only 5 times larger for GO-risk.
It is instructive to figure out how these two components of inequality of opportunity
shape in inequality of opportunity. The two figures illustrate how return inequality
and risk inequality are related to inequality of opportunity measured by the Gini-
Opportunity index for our sample of countries.

The left panel highlights the positive contribution of inequality of returns to in-
equality of opportunity. A strong similarity emerges from the comparison of the
ranking according to both dimensions. In the making of inequality of opportunity,
inequality of returns stands out as the dominant force.

The influence of inequality of risks on the overall result is more complex to figure

22More precisely, we equalize between types inequality by a homothetic transformation of the
conditional distribution of each type .
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out. When interpreting the right panel, we have to take into account the fact that
a higher risk inequality is not always detrimental to the least favored background.
Indeed, in some countries, for instance France, Great-Britain and Norway, the least
advantaged social group is less risky than at least one of the two other groups, while
in other countries like the Netherlands and Italy the most privileged type is less risky
than some other group (see Table . In the former case, risk inequality mitigates
return inequality a little bit, while in the latter risk inequality exacerbates return in-
equality. Let us take some examples to see how this phenomenon matters to shape the
ranking of countries. Norway exhibits a larger return inequality than Sweden and yet
in terms of inequality of opportunity the ranking is reversed. Indeed Norway displays
a large inequality of risks to the detriment of the most privileged type. The same
explanation runs for the comparison of France and Belgium, and of Great-Britain and
the Netherlands: for France and Great-Britain, inequality of risk mitigates inequality

of returns.

5.3 Inequality of opportunity versus inequality of outcomes

We now address the relationship between inequality of opportunity and inequality of
outcomes among countries. To do so, we use the Gini index and the Gini-Opportunity
index, since resorting to a cardinal measure of inequality makes comparisons easier.
The values of these indexes are presented in table[6] Regarding the extent of inequality
of opportunity, three groups of country stand out. A first group composed of Sweden,
Norway and Germany with the lowest inequality of opportunity. An intermediate
group composed of Belgium, France, Great-Britain and the Netherlands. And a

group of high inequality of opportunity composed of Italy and the US.
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Table 6: Index of inequality of Opportunity (GO) and Inequality of outcome (Gini)

GO  Gini
Sweden 0.009 0.19
Norway 0.005 0.21
Belgium 0.043 0.20

Nether 0.027 0.26
France 0.042 0.25
West-Germ  0.009 0.26
G-Brit 0.036 0.30
Italy 0.076 0.34
USA 0.069 0.31

Figure o reveals a positive correlation between inequality of opportunity and in-
equality of outcomes. Sweden and Norway are the least unequal countries according
to both concepts while the United-States and Italy are the most unequal ones. The
correlation between inequality of opportunity and inequality of outcome is of course
far from perfect.@ If we draw a line that joins the two polar cases, two groups of out-
liers stand out: Belgium and France lay above the line, Netherlands, Great-Britain
and Germany are below.

Given the size of our sample of countries, these facts should be interpreted with
great caution. However, this pattern of outliers might reflect attitude towards in-
dividual responsibility rooted in religious and cultural ethics. European countries
of catholic tradition, here Belgium, France and Italy, apparently favor equality of

outcome over equality of opportunity: in terms of opportunity, they are the most

231f we were to exclude the US and Italy from our graph, very little dependence would have been
detected between the extent of inequality of outcome and inequality of opportunity. Of course the
omission of these two large countries would have hampered the study. This observation tells us that
the positive correlation between the two concepts of inequality may depend on which country is
included in the sample.
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unequal countries among our sample of Furopean countries. The opposite seems true
for European countries with a protestant tradition, here the Netherlands, Germany
and Great-Britain. This echoes a well known theme in the sociology of religion. Max
Weber (1904-1905) held that the devotion to work that was one of the fundamental
elements of capitalism and modernity derived, at least in part, from the Puritan effort
to turn work into a spiritual vocation. The respect of effort which lies at the heart of
the equality of opportunity doctrine and which leads Dworkin and others philosophers
to prescribe the principle of natural reward may take its root in the Protestantism.
Consequently the idea of equality of opportunity would be more easily absorbed by
countries routinely exposed to the idea of respect of effort that country that are not.

Obviously the poor ranking of the US in terms of inequality of opportunity as well
as the preeminent position of Scandinavian countries in terms of equality of outcomes

tells us that factors other than religion shape social and economic policy.

0.08

. Italy
USA

o
o
(o]

R France
Belgium

Netherlands

(Index GO)
o
o
=

Great-Britain
0.02 -

Inequality of Opportunity

Sweden | llest-Germany
0 Norway

0.1 0.15 0.2 0.25 0.3 0.35 0.4
Inequality of Outcome (Gini Index)

Figure 5: Inequality of outcome and inequality of opportunity

35



6 Conclusion

We started by claiming that confining analysis to inequality of outcomes is unduly re-
strictive. If inequality of opportunity were perfectly related to inequality of outcome,
the interest of focusing on opportunity would have been greatly reduced, given the
considerable amount of results already collected regarding differences across countries
in income inequality. Fortunately, our results suggest that inequality of outcome is
far from perfectly correlated with inequality of opportunity. On the one hand, coun-
tries that exhibit very high (low) levels of inequality of outcome also experience high
(low) levels of equality of opportunity. On the other hand, the ranking of countries
according to the two criteria are not identical, particularly for countries ranked in
the middle of the pack. Obviously, more countries should be analyzed to obtain a
more complete and definite picture of the potential contrast or congruence between
inequality of outcome and inequality of opportunity among the developed world.
This rather complex picture already suggests two lines for further investigation.
First, some policy instrument may achieve reduction in inequality of both outcome
and opportunity. For instance, by reducing inequality of opportunity for education,
by giving more resources to schools located in poor neighborhoods, equality may
be enhanced in the long run on both dimensions. It may explain the achievement
of equality of opportunity in Sweden as well as the remoteness of this goal in the
US. Analyzing the impact of such policies may help to understand the extent of the
correlation between inequality of outcome and inequality of opportunity. This calls
for further modeling of the mechanisms through which inequalities of different types
have been generated. It is clearly out of the scope of this article but it may be

pursued in further research. Then, our results also suggest that the relative emphasis
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put on the two objectives of equality may vary across countries. A better knowledge
of the political debate about redistributive issues in each country may shed light on
international differences in this respect.

Lastly, in view of the rather crude description of the family background adopted
here, our results must be taken with a grain of salt. Using a more detailed description
of individual social background may affect the results. However, it is hard to guess
whether the rankings obtained here are robust or not to such a refinement of the

analysis.
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7 Appendix

7.1 Statistical tests

The testing procedure has been developed in Davidson and Duclos (2000). It can
be applied to any order of stochastic dominance. In this appendix we illustrate the
case of second order stochastic dominance test. First, we estimate the Lorenz or
the General Lorenz curves with their non-parametric estimator. From a sample of
size N, Ly represents the estimated Lorenz curve of distribution A, and X4 its
variance-covariance matrix. To compare the Lorenz curves of distributions A and B,
we compute the difference of the two estimated vectors, noted v = L4 — L. Insofar
as the distributions A and B are independent, the global variance-covariance matrix
is given by: X = X4 + Xp.

To test the equality of the Lorenz curves: the nul hypothesis is given by Hy : ~
= 0. It is then possible to show (see for example Beach and Davidson (1983) and
Davidson and Duclos (2000)) that under Hy the estimated vector 4 is asymptotically
normal, then:

. XA  X¥p
4~ N(0, N A + NB)

The asymptotic distribution of the statistic 77, under the nul hypothesis of equal-
ity :

)y )
T=7(F + 3~

To test equality of the two Lorenz curves A and B, one only need to compare the
value of the statistic 7} with a x? at five or one percent.

To test relative dominance (ie: L4 dominates Lg), the two hypotheses are Hy :
v € ]Rﬁ against Hy : v ¢ ]Ri. The Wald test statistic with inequality constraints
has been developed by Kodde and Palm (1986) and Wolak (1989). The statistic T
defined by :

Ty = min |3 ]|
"/EIR+

with ||z|| = /Y7 z. Kodde and Palm (1986) have demonstrated that T} follow a
mixture of y? distributions :

Ty ~ S_qw(k, k — j,5)Pr(x; > c)

with w(k, k — j, %) represents the probability that k — j elements of v be strictly
positive. The distribution of this mixture of y? is not tabulated but upper and lower
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bounds of critical values are given in Kodde and Palm. Tt is either possible, if lower
and upper bounds do not enable to conclude to estimate critical values of the statistic
Ty by a Monte-Carlo procedurd?]

24Tt is necessary to draw 10,000 normally multivariated vectors with expectation 0 and variance-
covariance matrix X, then to compute the proportion of vectors that have j positive elements (for
j € (0,k)), the proportion is an estimator of the weight w(k, 7, %).
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7.2 Data

Table 7: Income variables by country

Activity
Wages and Salaries
Mandatory employee contrib.
Farm /non farm self. emp. income
In-kind earnings
Mand. contrib. for self-emp.
Patrimony
Cash property income
(rents, interests, dividends)
Noncash property income
(imputed rent from own house)
Market value of residence
Taxes
Income taxes
Property or wealth taxes
Other direct taxes
Transfers
Sick, accident, disability pay
Social retirement benefits
Child or family allowances
Unemployment compensation
Maternity allowances
Military /vet/war benefits
Other social insurance
Means-Tested cash benefits
Private pensions
Alimony or child support
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7.3 Indexes of inequality of outcome
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7.4 Conditional Lorenz curves
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