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Abstract

This paper proposes a regional comparison of ex-post inequality of opportunity in France by
measuring, within each region, the inequality between individuals exerting the same effort.
According to the concept of equality of opportunity, inequalities due to factors for which the
individual is not responsible are unfair and should be removed but inequalities due to factors for
which the individual can be held responsible (effort) are fair and should be preserved. Therefore,
our analysis defends a responsibility-sensitive egalitarianism whose aim is to show whether (1)
regions reward equally effort, (2) inequality of opportunity is equally distributed among regions
and (3) it is correlated with income inequality. In this paper, we use a direct measure of effort to
measure ex-post inequality of opportunity across regions in France. To this end, we define a fair
income that fulfills ex-post equality of opportunity requirements. Unfairness is measured by an
unfair Gini based on the distance between the actual income and the fair income. Our findings
reveal that regions display differences in the magnitude of ex- post inequality of opportunity and
this is due to differences in reward schemes and differences in the impact of the non responsibility
factors of income. As a consequence, this papers motivates decentralized policies to solve the
problem of unequal opportunities in France. Finally, the positive correlation between income
inequality and inequality of opportunity confirms previous results given in the literature.
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1 Research Question

In the literature on redistributive justice, growing attention has been paid to
the concept of equality of opportunity. This defends a responsibility-sensitive
egalitarianism. In an nutshell, individuals’ advantage is decomposed into two
kinds of determinants and these ones determine if inequality among individ-
uals’ advantages is fair or unfair. Unfair inequalities are due to factors for
which the individual is not responsible, called circumstances. As a conse-
quence we should remove these inequalities. On the contrary, the factors for
which the individual is responsible, called effort, generate fair inequalities
and this does not give room to redistribution.

The division between responsibility and non responsibility factors is far from
straightforward. Nevertheless, a consensus prevails concerning certain vari-
ables. For instance in the literature, it is often accepted that education is
a responsibility factor but father’s education is a non-responsibility factor.
But, to the extent that father’s education may impact on the education of
their offspring, should we consider that education is an effort variable? This
example raises the question of the right measure of effort which is related to
the issue about the frontier between both determinants.

More educated parents often incentive their children to get high education.
If we consider that this corresponds to parents’ effort, we may not want to
remove the effect of parents’ education on their offsrings’ education. This
refers to the equality of opportunity from the parents’ perspective ([29]). In
this case, the effort of a child should be measured by his level of education.
We can say that the true effort should be the brut effort.

On the contrary, if we consider the impact of father’s education on offsprings’
education should be removed because this is beyond the child’s responsibil-
ity. Therefore the true effort is the effort once it has been cleaned from its
correlation with non-responsibility factors, as defended by Roemer [27, 28].
This can be called the net effort.

Another question concerns the measurement of inequality of opportunity.
Even though the concept of equality of opportunity is unambiguous, two
strategies of measurement have emerged. On the one hand, the ex-ante ap-
proach consists in studying the contribution of non-responsibility factors in
shaping inequalities. Effort is not a key variable in this kind of analysis be-
cause we do not need to observe it to measure inequality of opportunity. On
the other hand, the ex-post approach consists in determining if individuals



who exert the same effort actually obtain the same outcome, in other words,
if outcome is a function of effort only. These two measures are equally valid
but may lead to distinct conclusions because they measure inequality among
distinct groups. The ex-ante approach measures the inequality between indi-
viduals who share distinct circumstances and the second perspective focuses
on inequalities between individuals exerting the same effort.

These two measures of inequality of opportunity have been conducted in
many developed (Italy [7] , Belgium [14], France [20, 21], Norway [1] US [26]
among others), and developing countries (for instance in Brazil [6], Latin
America [15], India [23] , Africa [9]). In France, inequality of opportunity
has been recently studied for income and for health [21, 18, 13] with the
ex-ante approach.

In the case of income, Lefranc et al. [21] have applied first and second stochas-
tic dominance tools to compare the income distribution conditional on the
social origin. They establish a clear hierarchy between groups of distinct
social origins, this ranking has been quite constant over time (1979-2000)
but the income distributions have become closer to each other, this indicates
the presence of inequality of opportunity but a reduction of its magnitude.
They also find that, when using the variance of incomes as an indicator of
inequality, social origin explains only 5% of the overall income inequality.
This reveals how difficult it is to explain income and this is true for most
developed countries.

Regarding health unfair inequalities, Jusot et al. [18] and Devaux et al.
[13] analyze the channels through which health inequalities are transmitted
across generations. The first study investigates by how much the correlation
between circumstance and effort impacts on the magnitude of inequality of
opportunity. They show that circumstances affect health inequalities through
their impact on effort measured by obesity, vegetable consumption, smoking
habits. Whether we should or not compensate for this indirect effect, the
results do not change in a large extent and in any case, parental background
explain the largest part of inequalities of opportunities. The second study
scrutinizes more on the mechanisms that are at the origin of inequality of op-
portunity in health. They show that mother’s education has a direct impact
on offsprings’ health whereas father’s education has only a indirect impact
through the education and profession of the offsprings. In total, unfair health
inequalities could be considerably reduced when assigning the best circum-
stances to all, as the standard Gini index would decrease by 57%.



The studies on income and health cited above [21, 18, 13] correspond to the
ex-ante approach for inequality of opportunity to the extent that they study
the contribution of circumstances in shaping income and health inequalities.
Nevertheless, it could be of main interest to change the perspective such as
to include indicators of effort in order to implement an ex-post aproach. To
our knowledge, this has not been studied for France. Instead this approach
has been implemented in Norway [1] where direct indicators of effort have
been used (education, profession, working hours). Several observations con-
cerning the relationship between effort and income indicate that an ex-post
approach with a direct measure of effort may be relevant for France:

First, disparities across regions of France are found to be determined more
by individuals’ characteristics [22, 11], mainly human capital, rather than
by spacial determinants such as density and potential markets. More pre-
cisely, differences in human capital and in the sector of activity have played
a major role in explaining inequalities between individuals: Godechot [17]
found that the increasing inequalities in the last years are due to a rise in
the salary of workers working in specific sectors: entertainment and mostly
finance. Human capital and the sector are variables of effort mainly used in
the literature on equality of opportunity [1, 13, 6] and they are related to
income acquisition. Thus, we have effort variables that explain inequalities
between individuals but no study has adopted the theory of equality of op-
portunity to explore the relationship between effort and income.

Secondly, when we turn to the perceptions of individuals with respect to
inequality in France [16], we observe that individuals, whatever their profes-
sions, legitimate income inequalities when they are due to differences in the
number of working hours, the type of job, the dedication of the employees.
This gives a strong appeal to the analysis of ex-post inequality of opportunity
because this theory justifies inequalities due to effort variables and precisely
states that income inequalities are fair if income is a function of effort only.

Last, we have access with the EU-SILC data set in 2005 to a survey with
indicators of income, effort and circumstance that allow us such an analysis.

Our second purpose is to measure ex-post inequality of opportunity across
regions in France for the following reasons:

A regional analysis provides a more precise understanding of the unfair in-
equalities in France and, because there is no reason to accept unfair inequal-
ities in any region, we should not accept distinct levels of unfairness across



regions. In a context where income inequalities has been found to be rather
low between regions except Ile de France [11], we ask whether the same is true
for unfair income inequalities. This is important for policy design. Indeed,
policies should be adapted if unfair inequalities are not equally distributed
as income inequalities.

In addition, even when there is no correlation a priori between income in-
equality and inequality of opportunity, empirical studies have shown a posi-
tive correlation between both terms in European countries and the US [20],
in Italy [7] and in India [23]. In this way, our study may give new evidence
on this correlation by comparing the ex-post inequality of opportunity and
the income inequality across regions.

Then, we choose to explore unfair inequalities across regions because regions
are old and homogeneous entities in terms of culture and this may impact
on the way effort and circumstances may impact on income. Also, regions
of France have displayed distinct economic histories and dynamics and this
leads to different income generation processes, leading to difference in equal-
ity of opportunity. And regarding the size of the regions, they are sufficiently
big in terms of population to allow reliable conclusions and sufficiently distint
to allow differences in terms of ex-post inequality of opportunity®.

As a result, this paper will provide a first measure of ex-post inequality
of opportunity across regions in France. In this way, we aim to study to
which extent regions reward equally effort and only effort. We also want to
determine if ex-post inequality of opportunity is equally distributed among
regions and to compare the rankings of regions in terms of income inequality
and equality of opportunity. To this end, we use the 2005 EU-SILC data
set for France. We regress the gross labour income on responsibility and
non-responsibility factors for each region separatedly and use Almas et al.
[1] methodology to define ex-post inequality of opportunity.

The rest of the paper is organized as follows: Section 2 presents the method-
ology for measuring ex-post inequality of opportunity. Section 3 introduces
the data, Section 4 summarizes the results and Section 5 is the conclusion.

L An analysis per department could be also valuable but we would have too few obser-
vations for such an analysis



2 Methodology

The ex-post approach checks whether effort is the only determinant of in-
come, therefore effort is the core input in this view. A first method proposed
by Roemer [28] following the ex-post approach considers that effort can be
captured indirectly through the Roemer Identification Axiom: assuming the
outcome is a monotonous increasing function of effort, once we partition
the population into types, that is to say into groups of individuals sharing
the same non-responsibility factors, the individuals who locate at the same
quantile of their income distribution per type are supposed to exert the same
effort. The fact we first partition individuals into types permits to correct
for the effect of the type on effort. This means that we measure net effort,
that is to say, effort once it is cleaned from its correlation with circumstances.

In this case, because everything that is not a circumstance is effort, this
method is often said to provide a lower bound for inequality of opportunity.
However, though difficult to delimit, effort could be partially captured by
some responsibility factors. This restricts the power of residuals to proxy
effort. In addition, there is no guarantee that residual distributions condi-
tional on types are equal, and no guarantee that residuals precisely capture
effort. Residuals capture effort but also omitted circumstances.

For all these reasons, we propose to take into account effort variables ex-
plicitely, rather than implicitely through the residuals. The cut is not always
clear between circumstances and effort. Following Arneson [2], Cohen [10]
and Roemer [27, 28], our cut is strictly based on control. If the agent has,
even partially, control on the determination of the variable at some moment
of his life, then it is a responsibility factor. The residual still includes un-
observed effort and unobserved circumstance because we are still far from
capturing all the determinants of income. Nevertheless, as shown in Section
4, the responsibility and non-responsibility factors explain about half of in-
come inequality.

We thus estimate a classical Mincerian wage (y;) equation, where the regres-
sors are split into two categories, XZ and X, where E and C stand for

effort (responsibility factors) and circumstances (non responsibility factors),
respectively:

log(ys) = Po+B°X] +B°X + ¢ (1)

We do not consider residuals as part of the effort variables set. Since the
residuals could include some omitted circumstances we followed the method



proposed by Bjorklund et al. [3] which consists in splitting the residuals in a
term which is standardized by standard error conditional on circumstances,
and an heteroskedastic term depending on circumstances?. Since the depen-
dence of the heteroskedastic term on circumstances was close to zero, we do
not include this additional term in our specification for the rest of the paper.

As regards the potential correlation of effort and circumstance variables, it is
common to distinguish the direct effect of circumstances on the income and
the indirect effect of circumstances, exerted through the correlation with the
effort variables. We thus propose to measure ex-post inequality of opportu-
nity according to the two views, one where effort is included as such (brut
effort) and the other where effort is cleaned from its correlation with the
circumstances (net effort).

To this end, we regress each effort variable on the set of circumstances and
the residual of each of these equations corresponds to the net effort. For
continuous variables, we proceed as follows:

X7 = f(x0)+XxF

(2

XF = bxP+XF

(2

The net effort is simply X’lE . For binary variables such as education or gen-
der®, the latent variables underlying the binary outcomes are unobservable.
By consequence, the residuals of the probit cannot be obtained. We thus
replace it by their best predictions, called the generalised residuals, whose
formula (see Jusot et al. [18] for details) is the following:

P(bX*)

E(X"|E) D(bX)(1 — D(bXO)

(E—2(bX7))

where E(.|F) is the expectation conditional on brut effort, ¢(.) and ®(.) are
the normal density and cumulative density function of a N (0, 1) (the residuals

2Bjorklund et al.’s decomposition is based on the following formulas:

Var(e]|X¢) = o2
€ = € —¢€fo.+e€/oe
€6 = € +u;
up = €/oc
log(yi) = JXF,XT)+& +u

We find no significant effets in our data.
3All the categorical variables are binary in this research paper, since we transformed
the multicategorial ones into dummy variables.



are assumed to be normally distributed). Therefore, we estimate two wage
equations. The first wage equation is the the one given by Equation 1 and
the second one replaces the brut effort by the net effort as follows:

log(ys) = Bo+ BeXE+ X +e

Where XF is the net effort (the residual of the effort variables regressed on
circumstances).

Once we obtain the estimates, we define a situation of ex-post equality of
opportunity by following the methodology developed by Almas et al. [1].
There is ex-post equality of opportunity if the individual receives a fair in-
come that is the income due to the sole responsibility factors (and not to
non-responsibility factors). This definition fulfills the conditions of ex-post
equality of opportunity as income is a function of effort only.

We replicate all our results based on brut effort for net effort. Just replace
X% by X¥ in the next formulas to find the equivalent. So, the fair income
based on brut effort is:

log(y!) = f(XT) (2)
yi = exp(Bo+ BX[) (3)
We replicate all our results for net effort by replacing the coming formulas £

by E. The individual fair income y!" is then standardized so as to have the
same average as the actual income.

bi >, exp(Bo + BXT) - !

As a result, the standardized fair income (onwards it stands for the fair in-
come) depends on the non-responsibility factors of the whole population and
on the own individual’s responsibility factors. This fair income is based on
the general proportionality principle* and proportional to the effort exerted
by the individual.

Many statistics, such as the Gini, Theil and General Entropy indexes, are
quite standard to summarize and measure inequality of opportunity. Here, we
now use a new version of the Gini Index, as generalized by Almas et al. [1] to

4The generalized proportionality allocation has been characterized as a compromise
solution in the first best by Bossert [4]



capture unfair income inequality. The standard Gini, based on Lorenz curves
implicitely compare actual incomes to average income. Here, the reference
income is not the average income but the fair income and this fair income is
not necessarily an equal income because differences in effort justify income
inequality. Almas et al. [1] thus propose an unfair Gini where the actual
incomes are compared to fair incomes °. The distance between the actual
income and the fair income is a measure fo unfairness in the distribution of
the individuals’ income. They formulate the unfair Gini as follows:

GA) = s i o) (5)
pA) = 'y (6)
A = [yl Wnyl)] (7)

The unfair Gini is not derived from the standard Gini (based on actual
incomes). Indeed, incomes are sorted according to an ascending order to
compute the standard Gini. Instead, the unfair Gini orders the individuals
according to the distance between the own actual income and the own fair
income (from negative values to positive values). This gives no guarantee
that individuals are ordered identically under both statistics. As a conse-
quence, we do not obtain here a decomposition of the standard Gini between
an unfair Gini and a residual part. Instead, we have an original measure of
inequality where the reference income to asses inequality is not anymore the
mean income but the fair income.

The measures of fairness are obtained for each region separatedly. To this
end, we regress the wage equation on a same set of circumstances and effort
variables for each region separatedly. There is equality of opportunity in each
region if the circumstances are found not to explain income inequality. We
also can check by how much effort is rewarded across regions.

Firstly, we regress wage on effort and circumstance for each region separat-
edly. Then, we obtain a distribution of fair income per region and an unfair
Gini per region based on the regional regressions. We do not define the fair
income nationally in order to maintain the heterogeneity among regions re-
garding the impact of circumstances and the way each region rewards effort.
This heterogeneity may be observed because regions have distinct economic

®The properties of the index are available in the paper by Almas et al. [1]. It is worth
noting that while the Gini index satisfies full symmetry, the unfair Gini satisfies partial
Symietry.

10



histories and this may impact on the effect of circumstances. Because peo-
ple across regions may have distinct preferences, the reward schemes may
vary. Also, the impact of effort variables on income may be driven by market
forces. This may reflect the relative abundance/scarcity of human capital,
some specific sectorial needs and so on. If this is true, the state should take
it into account when designing policies aiming at reducing unfair inequali-
ties. An alternative would be to perform an analysis per department. As
the departments that belong to the same regions are homogeneous in terms
of cultures, we rather focus on regions in order to have more data for each
region. For these reasons, we consider that we should not assume a priori
that the national fair income should be unique, therefore we prefer to be
agnostic regarding the national fair income.

Another consequence of this choice is that the regional fair income may be
unequal and this is not unfair. We think that people within a country such
as France are responsible for their decision of moving from one region to
another one in the sense that people have, at least partially, control on this
variable. Given the fair income depends only on effort variables, the dif-
ferences in fair income across regions are explained by differences in reward
schemes. Therefore, if people move to regions where their effort are more
rewarded, according to the theory of equality of opportunty, inequalities in
fair income across regions are fair. On the contrary, whatever the region, the
effect of circumstance on income is unfair, thus it should be removed in all
the regions. Moreover, the effect of circumstance may differ across regions,
thus this analysis may help to design redistribution policies that would take
these differences into account.

Defining a distribution of fair income per region has a cost: we have less
observations per region and this may alter the significance of the estimates.
In addition, we do not have a unique fair income distribution to display but
21 distributions.

Finally, the residual in this earning equation explains about half the income
inequality. Obviously, this residual includes effort as well as circumstance
variables and it is impossible to disentangle between both determinants. Like
other papers that use earnings equations, we include the residual into the
circumstance set [1, 5]. We think this is also more appropriate in the context
of our study because we study to which extent individuals who exert the same
effort obtain the same outcome with a direct measure of effort. Because we
cannot capture any direct effort through the residual, it is included into the
circumstance set. Then, we will not obtain a lower bound for inequality
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of opportunity. Fair inequalities will be due to differences in education,
experience, sector of activity and working hours only.

3 Data

The data come from the 2005 EU-SILC (European Survey on Income and
Life Conditions) data set from France. This data set has been designed at
the European level and implemented by INSEE for France. We take the year
2005 because this module contains detailed information about indicators of
effort, family background and income.

The dataset contains two parts, the first one contains information on house-
holds, the second one concerns individuals. For our purpose, we take the
module of the survey that is addressed to individuals, since inequality of op-
portunity refers to inequality between individuals and not between groups
of individuals. Moreover, it would be much more challenging to define the
concept of effort and circumstance for households.

Concerning the sample, we select individuals who are between 25 and 65
years-old, who were wage earners, worked full-time during the 12 months in
2004 and did not change their jobs between 2004 and 2005. These restrictions
are partly imposed by the data set: questions about the sector of activity
refer to the year 2005 but incomes refer to 2004. Therefore, we select people
who did not change their profesional situation to keep the information about
the sector of activity. ¢ We restrict our sample to individuals between 25 and
65 years-old to focus on individuals who are more likely to be active and we
avoid people being at the very begining and very end of their profesional ca-
reer. Finally, because the income of self-employed is not clearly identifiable,
we select wage earners only. We obtain in total 4279 observations. Details
on the variables and on the sample are provided in Table 1 and Figure 1.

INSERT TABLE 1 HERE

INSERT FIGURE 1 HERE

6This constraint could bias our result if job mobility is correlated with effort but the
sign of the correlation is not clear. On the one hand, individuals, the youngest in particular
often progress by changing jobs. On the other hand, those who exert less effort are more
likely to change jobs in order to benefit from unemployment benefits and are more likely
to be fired. Therefore, to the extent that the sign of the bias is not clearly identifiable, we
maintain this choice.

12



We split our sample into 21 regions. The actual number of regions in France is
27 but the survey does not separate Corse and Provence-Alpes-Cotes-d’Azur
(PACA) such that we have to proceed in the same way and no data is avail-
able for the 5 overseas regions.

The dependent variable is the gross labor income. We do not include capital
income in order not to mix two dimensions of equality of opportunity and
we take the gross earnings to measure by how much the labor market on
its own generates ex-post inequality of opportunity. As a consequence, our
analysis is restricted to ex-post inequality of opportunity among employed
individuals before the state operates any redistribution. Thus it is not an
analysis concerning the whole adult population.

For the circumstance variables, we take father’s education, financial prob-
lems during adolescence, gender and age. Parental education is often used
in empirical analysis as a circumstance [6, 15, 20, 7]. Here, father’s educa-
tion takes 4 values according to the highest diploma obtained by the father
(see Table 1). Financial problems during adolescence is a dummy that indi-
cates whether or not the individual’s family faced financial difficulties when
he was between 12 and 16 years old. We include this variable in order to
complement the information on family background as we consider this may
measure the economic capital whereas father’s education indicates human
capital. Gender is included as a circumstance because we control for working
hours. So, even if women may tend to prefer more leisure [12] and so tend
to work less hours, because we control for this, gender should not be a de-
terminant of inequalities. We adopt the same view for age: we consider two
individuals with the same working experience should not obtain a distinct
income whatever their age, because we control for experience, age is included
as a circumstance variable.

Effort is defined by a set of variables: individual’s education, years of ex-
perience, sector of activity and weekly working hours (see Table 1 for com-
plementary information). Individual’s education is a categorical variable. Tt
takes 6 values that depend on the highest level of education attained by the
individual. This variable, although correlated with father’s education is in
general considered as an effort variable [1, 6] because the individual is at least
partly responsible for it. Moreover, we will clean for this correlation when
using the net measure of effort.

Years of experience corresponds to the years the individual spent in paid
jobs. As a result, this is an indicator of generic professional capital as it
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is not asked specifically the number of years spent in the sector of activity
where the individuals works at the time.

Sector of activity takes 5 values and corresponds to the sector in which the
individual works. Considering this variable as being an effort variable is
disputable: labor market restrictions may impose constraint on individual’s
choice concerning the sector of activity. But to the extent that individuals
have at least a partial control on their sector of activity, we consider this is
a effort variable.

Lastly, the weekly working hours correspond to the hours per week an in-
dividual worked in his job. In the survey, the individuals are not asked to
declare the official weekly working hours but the number of effective working
hours they usually spend working in a week. This variable should be an
indicator of dedication at work. But in this way, we do not account for the
fact that working hours, and specially part-time jobs can be imposed.

More descriptive statistics concerning the frequencies of the variable per re-
gion for categorical variables, the mean and variance for continous variables
are reported in Tables 1 and 2. In a nutshell, all the variables cited above
have been commonly used in the literature on equality of opportunity. Al-
mas et al. [1] as well Bourguigion et al. [5] for instance also use indicators
of working hours, level of education, gender and sector of activity (public
vs private). For France, mainly Lefranc et al. [19, 20, 21] have worked on
inequality of opportunity from the ex-ante perspective using stochatsic dom-
inance tools. Therefore they use only one circumstance, the occupation of
the father. Also, because they adopt a long term perspective, they use the
Household Budget Survey that is available from the seventies whereas the
EU-SILC has been launched since 2004. This is a reason why our data are
not directly comparable. The advantage of the EU-SILC survey is the fact
that many indicators of effort are available and this is not the case for the
Household Budget Survey. Moreover, Lefranc et al. have focused on the
gross and disposable income, by including labour and asset income, and we
focus on the gross labour income only.

INSERT TABLE 2 HERE
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4 Results

4.1 Preliminary results
4.1.1 An overview of wage determinants in France

Wage equations show that the effect of circumstances is mostly significant.
It is not our purpose to develop these results and we refer to the Table 3 for
more details. Nevertheless, we notice some interesting points. .

Father’s education has a significant impact on offspring’s education when the
offspring has achieved at least upper secondary school. In this case, more
educated fathers grow more educated children. Also, education depends on
financial problems: if the family faced financial problems during the adoles-
cence, it increases the probablility of having a low level of education. Instead,
having financial problems during adolescence has a positive effect on experi-
ence. An explanation is that the years of experience is negatively correlated
with education, since individuals stop studying and enter the labour market.
Concerning working hours, it depends significatively on father’s education
and on gender. As expected, men tend to work more hours than women do
and more educated people tend to work more.

As a consequence, when turning to the national regression, coefficients vary
when taking the brut or net measure of effort. As expected with the results
of the effort equations, when taking the net effort (the one that is cleaned
from the correlation with cirumstance), the significance and the magnitude
of the parameters of circumstance and effort respectively increase and de-
crease. Actually, we provide the wage regression at a national level in order
to check for the significance of the parameters when we have a large number
of observations (4279). Table 4 presents the results.

In a nutshell, we obtain that the explanatory variables explain around 41%
of income inequality. And if we decompose the R squared, we obtain that
34% of income inequality is explained by the effort variables and 7% by
circumstances. Our indicators of effort provide a good explanation of income
inequality. Also, almost all the coefficients are significant and of expected

"We make a national regression to purge the effort variables from their correlation
with circumstances.This may appear as inconsistent with our explanations to motivate a
regional analysis. Nevertheless, we choose this option due to data constraints. Regional
regression of effort variables often give very unprecise coefficient because the number of
observations is limited in some regions. Thus, by doing a national regression, we get a
national measure of net effort but this is a more precise measure.
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sign. Only the fact of having accomplished primary school or not having
any diploma does not make any difference and financial problem becomes
significant only when using the net measure of effort. When turning to
the rest of the variables, we observe that father’s education and age have a
positive impact on income as well as being a men and working in a sector that
is not agriculture. Also education is highly significant and has a increasing
impact on income as the level of education increases. Experience does not
present non linearity but still has a positive impact on earnings as well as
the number of working hours. This national regression does not present any
unexpected results, on the contrary, it is consistent with classical results
in the literature and confirms the hypothesis of the presence of inequality
of opportunity in France. At a national level, inequality of opportunity is
mainly due to the impact of gender and father’s education and in a lower
extent to age and financial problems.

INSERT TABLE 3 HERE

INSERT TABLE 4 HERE

4.1.2 A regional analysis is relevant

Our point to compare regions is related to the possible heterogeneity charac-
terizing the French regions. A first satisfactory result is that regional dum-
mies added to the wage equation are strongly significant (see Equation 1).
Moreover,we also find that these regional differences are not due to different
sectorial endowments of the regions because interaction terms between sec-
tors and regions do not remove the significance of region specific dummies®.
This confirms a first intuition according to which there is heterogeneity in

income inequality across regions in France.

When turning to the regional equation results displayed in the Tables 5, 6,
7 and 8, we first observe that coefficients have lower significance compared
to the national regression. A possible explanation is the sample size, smaller
for the regions.

Regarding the circumstances, we show that they do not affect income in-
equality equally across regions. Firstly, despite of the small sample size,
the variables “age”, “gender” and “having a father who went to the univer-
sity” are circumstances that are almost always significant and have a positive

8Results are not reported but available upon request.
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impact on earnings. But their impact is very different from one region to an-
other. Indeed, when taking into account only the significant coefficients, the
coefficient “gender” varies between 0.094 for Lorraine and 0.285 for Auvergne.
The effect of gender in Auvergne is three times as much as in Lorraine once
we controlled for all the other sources of income inequality. The Figure 2
shows the variation in the coefficients across regions. The same difference is
observed for the effect of father’s education. By comparing only significant
coefficients, the effect of having a father who went to the university with
respect to a father with no diploma is the smallest in PACA-Corse with a
coefficient equal to 0.366 and the effect is the largest for Limousin with a
coefficinet equal to 0.832. The Tables 5, 6, 7 and 8 order the region in in-
creasing order of income level (the first table contains the poorest regions),
and the smallest and largest effects have been found for the half poorest
regions, therefore we cannot conclude that income level might explain the
variation in the impact of unfair sources of inequalities. Finally, financial
problem has a very small impact on earnings, even in Ile de France. The ex-
planation cannot be the small sample size. As a conclusion, the transmission
of advantages seem to be better captured by the human capital rather than
the economic capital of the family.

When turning to the effect of effort variables, we first observe that regions
do not reward equally effort. Working in a sector or another does not appear
to have a significant impact on earnings® as for half the regions, not even one
coefficient is significantly different from zero. On the contrary, the other ef-
fort variables are often significant, especially “working hours”, “experience”
and “education” (precisely the dummies that indicates that the individual
achieved at least upper secondary education). This shows how much our indi-
cators of effort are powerful in explaining income inequality and this justifies
our direct measure of effort. In addition, we also obtain a great variation in
the reward schemes across regions. The Figure 2 displays the effect of educa-
tion and working hours on the earnings. The impact of having lower terciary
education varies between 0.073 in Nord-Pas-de-Calais and 0.314 in Limousin.
The same large difference is observed for “working hours” whose impact goes
from 0.07 in Nord-Pas-de-Calais to 0.036 in Champagne-Ardenne.

As a conclusion for these first results, we obtain that circumstances have in
France a direct and also an indirect effect on effort. Even though the sources
of unfair inequalities are in general the same across regions, the impact of

9We reproduce the results by changing the reference sector and obtain similar results,
they are available upon request.
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each source is very distinct from one region to another one. This would justify
a regional approach for the design of redistribution policies. Concerning fair
inequalities, the reward schemes are not the same across regions but this is
not a concern in this analysis. In order to analyse to which extent regions
differ in terms of ex post inequality of opportunity, we turn to the comparison
of the unfair Gini.

INSERT FIGURE 2 HERE
INSERT TABLE 5 HERE
INSERT TABLE 6 HERE
INSERT TABLE 7 HERE

INSERT TABLE 8 HERE

4.2 Standard Gini versus unfair Gini

In almost all regions, the unfair Gini is smaller than the standard Gini (the
Gini reduces from 0.27 to 0.22). This first result means that the distribution
of actual income is closer to the distribution of fair income rather than to the
egalitarian distribution. In general the unfair Gini increases as we take a net
effort and not the brut effort. This is explained by the fact that circumstance
impact more on income when the effort is cleaned from the effect of circum-
stances. Nevertheless, the difference between the standard Gini (0.27) and
the unfair Gini with the brut effort (“brut Gini”) (0.23) is bigger than the
difference between the unfair “brut Gini” (0.23) and the unfair “net Gini”
(0.22). It indicates that the indirect effect is relatively small with respect to
the direct effect of circumstances.

In addition, when we turn to the analysis per region, the differences are very
strong. Firstly, Ile de France is the unique region for which the unfair Gini
is bigger than the standard Gini. It means that the income distribution is
closer to the equal distribution than to the fair income distribution. The
relationship between effort and income in Ile de France appears to be quite
weak given these results. The same holds for Rhones Alpes where the unfair
Gini is equal to the standard Gini. In addition, in these two regions only,
the unfair Gini reduces when accounting for the net effort and not the brut
effort. It makes sense to the extent that effort do not explain much income
on average, therefore, the less effort we account for, the less inequality we
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have in these regions.

For the rest of the regions, the unfair Gini is lower than the standard Gini
but the difference between both measures is large. In 6 regions the unfair
Gini becomes lower than 0.1. This means that actually, when using the
theory of equality of opportunity, unfair inequalities are very small, so few
redistribution is needed. Instead, in 5 regions, the unfair Gini is smaller
than the standard Gini by less than 25%. As a consequence, much more re-
distribution should be required to reach a situation of equality of opportunity.

A first important conclusion is that when turning to an ex-post approach,
differences in regions regarding the magnitude of inequality of opportunity
definitely justify decentralized policies to reduce unfair inequalities. Also, it
displays a suprising but interesting result concerning Ile de France: in the
biggest region in terms of population and the richest part of this country,
inequalities are bigger when using the concept of equal opportunities than
when using the standard analysis.

Regarding the relationship between income inequality and inequality of op-
portunity, there are only three big changes in terms of rankings: Auvergne
and Bourgogne that display high level of income inequality perform much
better in terms of equality of opportunity. On the contrary, Alsace that has
a quite low level of income inequality displays high level of inequality of op-
portunity. For the rest, the two first maps of France illustrated in Figure 3
show a strong correlation between income inequality and inequality of op-
portunity. Because the unfair Ginis are lower than the standard Ginis, the
actual distribution of income is more fair than egalitarian. To explore further
our case, we also show in Figure 3 the rankings of regions in terms of gross
labour income: the correlation between income level and inequality of op-
portunity appears to be much weaker among the French regions. In the last
subsection we propose to explain diffrences in income between one region and
the rest of the regions by decomposing this difference between what is due
to effort and what is due to circumstances. In this way, we should explain in
further detail the differences in the unfair and fair inequalities across regions
of France.

INSERT TABLE 9 HERE

INSERT FIGURE 3 HERE
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4.3 Decomposing income inequalities across regions

Finally, we propose an Oaxaca decomposition [24] of income across regions
in order to understand better what drives our results on the unfair Gini.
To this end, we compare the average income in one region, say region j,
with the average income in the rest of the regions, say regions —j, and
explain these differences by the effect due to “endowments”, “coefficients”
and the interaction between coefficients and endowments. The decomposition
is formalized as follows:

log(y') —log(y™7) = AXPBF, + AXpS,
+ABPXE + ABCXE,
+AXFEABLE + AXCABC
AXF = XF—XF,

Aﬁk = Bjk_ Ej
k= E.C

With this decomposition, we can explain if differences in the mean income
are driven by differences in circumstances or effort. And for each of these
two kinds of variables, we decompose the difference between what is due to
the distribution of the variables in the region with respect to the other ones
and what is due to the impact of the variable on income. This decomposition
does not provide a decomposition of the unfair Gini. Nevertheless, it gives
a better understanding of the role of circumstances and effort in explaining
differences between regions. In this way, it provides complementary conclu-
sions concerning ex-post inequality of opportunity. The results are given in
the Tables 10 and 11.

Our conclusions depend strongly on the measure of effort we adopt. If we
focus on the brut measure of effort, we would conclude the following;:

In Ile de France whose average income is higher than the average income of
the other regions, we find that the role of circumstance plays against this
difference in the sense that Ile de France has circumstances that impact neg-
atively on its average income. The distribution of effort and its impact on
income is what explained the superior average income of this region. The ex-
planation that conciliates this finding with our previous results on the unfair
Gini is the fact that the highest income are located in Ile de France and they
are not well explained by the effort variables. This makes the unfair Gini
to be big. But if we would exclude the very high incomes not explained by
effort, the rest of the population of Ile de France earn more with respect to
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the rest because they exert more effort and because the reward scheme is dif-
ferent: the effort variables are much more rewarded than in the rest of France.

The same is true for Rhones Alpes. Given we also find similarities between
both regions in terms of the unfair Gini, this analysis allows us to group
these two regions together. These two regions have large income inequality
and large ex-post inequality of opportunity. Their higher level of income
with respect to the rest of France are due to the impact of effort variables
measured in brut terms, and to a lower extent it is due to better endowments
in effort. The effect of circumstances is negative in both regions.

However, if we take the net measure of effort, the conclusions are very dif-
ferent. In both regions, the impact of circumstances become positive and
this comes from the coefficients of circumstances. This means that, when we
clean the effort from its correlation with circumstances, circumstances turn
to explain most of inequalities in income between Ile de France (and Rhones-
Alpes to a lower extent) and the rest of France. And this is compatible with
our findings on the unfair Gini in both regions. What makes the unfair Gini
so high in these regions is the correlation between circumstances and effort
and the impact of circumstances on income. These regions exert also more
effort but the differences on effort explain less the gap in income than the
differences in circumstances when considering the net effort.

The third region that has a higher income than the rest of France is Alsace.
In this case, this higher income is due to differences in circumstances when we
take the brut and net measure of effort. The distribution of circumstances
and the impact of circumstance explain why Alsace has a higher level of
income with respect to the other regions when taking the net measure of
effort. Moreover, the effect of effort endowments is negative which means
that Alsace display a lower level of net effort than the rest of the regions. We
observe exactly the opposite for the fourth region with a higher income than
the rest of France: In Haute Normandie, the higher income is explained by
effort and not by circumstances.

The other regions have a lower income than the rest of the regions in France.
When we take the decomposition made with the brut effort, the effect of
circumstance is positive but it turns to be negative when taking the net effort.
This indicates that circumstance are negatively correlated with effort in these
regions. With the net measure of effort, we conclude that regions that have a
lower income than the rest of regions are composed of individuals with lower
circumstance and exerting a lower degree of effort because the differences in
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the endowments in circumstance and the differences in the endowments in
effort are both slightly negative. Then, regarding the effect of the coefficients,
it is more difficult to find a common pattern for all the regions. This shows
that the impact of circumstances and effort on income are distinct across
regions. Nevertheless, when we consider the decomposition made with the
net effort, it seems that in most of these regions, the impact of circumstances
on income explain more the difference in income than the impact of effort on
income.

INSERT TABLE 10 HERE
INSERT TABLE 11 HERE

5 Conclusions

In this paper, we aimed to analyze inequality of opportunity across the
French regions by following an ex-post approach to better consider the ef-
fort. To this end, we used a French data set that includes several indicators
of effort and explain income inequalities by differences in reponsibility and
non-responsibility factors. We define the fair income by using Almas et al.
methodology [1] and measure the magnitude of ex post inequality of oppor-
tunity in each region by the distance between the actual income and the fair
income. Finally, we use Oaxaca decomposition to further explore the sources
of unfair inequalities and the heterogeneity in unfair inequalities across re-
gions.

We find that regions do not reward effort equally. For instance, the effect of
education is in some regions three times as much as in other regions. The
same is true for the effect of circumstances on income for which large differ-
ences are displayed concerning the impact of gender and father’s education.
In total the unfair Gini goes from about 0.1 to 0.4 depending on the region.
This allows us to conclude that unfair inequalities are not equally distributed
across regions and this justifies our regional approach and this may even in-
dicate that policies aiming to reduce inequality of opportunity should be
designed at a decentralized level.

Moreover, when using the Oaxaca decomposition to explain the difference
between the average income in one region and the average income in the
rest of the regions, we obtain that differences are not explained by the same
factors. Ile de France and Rhone-Alpes have higher income than the aver-
age because their endowments in circumstances and effort are better. On
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the contrary, Alsace has also a higher income than the rest of France but
this is only due to its better endowment in circumstances whereas the higher
income in Champagne-Ardenne is explained by the fact that its inhabitants
exert more effort. For the regions whose income is lower than the average in
the rest of the regions, no common pattern can be identified. This exercice
has been complementary to the comparison between the unfair Gini to the
extent that it helps to better understand the differences in unfair inequalities
across regions.

Finally, the ranking of regions in terms of ex-post inequality of opportunity
is found to be similar to the ranking in terms of income inequality which
confirm previous results given in the literature, but no similar correlation
appears between inequality of opportunity and income level.

23



References

1]

[9]

Armas I., CApPELEN A.W., LIND J.T., SORENSEN, E.O., TUN-
GODDEN B.: Measuring unfair (in)equality, Journal of Public Economics,
95(7-8), 488-499 (2011)

ARNESON R.J.: Equality of opportunity for welfare, Philosophical Stud-
ies, 56, 77-93 (1989)

BJORKLUND A., JANTTI M., ROEMER J.E.: Equality of Opportunity

and the Distribution of Long-Run Income in Sweden, Institute for the
Study of Labor (IZA), Discussion Papers 5466 (2011)

BOSSERT W.: Redistribution mechanisms based on individual character-
istics, Mathematical Social Sciences, 29, 1-17.

BourcuiaNON F., FERREIRA G.H., MENENDEZ M.: Inequality of Out-
comes and Inequality of Opportunities in Brazil, DELTA (Ecole normale
superieure) Working Papers 24 (2003)

BourcuiagNON F.; FERREIRA G.H., MENENDEZ M.: Inequality Of Op-
portunity In Brazil, Review of Income and Wealth 53(4) (2007) 585-618

CHECCHI D., PERAGINE, V., SERLENGA L.: Fair and Unfair Income
Inequalities in Europe, Institute for the Study of Labor (IZA), 5025 (2010)

CHeccHI D., PERAGINE V.: Regional Disparities and Inequality of Op-
portunity: The Case of Italy, Institute for the Study of Labor (IZA),
Discussion Papers 1874 (2005)

COGNEAU D., MESPLE-SOMPS S. : Inequality of Opportunity for In-
come in Five Countries of Africa, DIAL WP 04 (2008)

[10] COHEN GA : On the currency of egalitarian justice, Ethics 99, 906-944

(1989)

[11] CoMmBES P-P., LAFOURCADE M., THISSE J-F., TouTAIN J-C : The

rise and fall of spatial inequalities in France: A long-run perspective,
Explorations in Economic History, Elsevier, 19(2), 243-271 (2011)

[12] DECOSTER A., HAAN P.: Empirical Welfare Analysis in Random Util-

ity Models of Labour Supply 1ZA Discussion Papers, 5301 (2010)

24



[13] DEvAUX M., Jusotr F., TUBEUF S., TRANNOY A. : Inequality of

opportunities in health in France: a first pass, Health Economics, 19(8),
921-938 (2010)

[14] DEVOOGHT K.: To Each the Same and to Each His Own. A Proposal to
Measure Responsibility-Sensitive Income Inequality, Economica, London
School of Economics and Political Science, 75(298), 280-295 (2005)

[15] FERREIRA G.H., GiGNOUX J.: The measurement of inequality of op-
portunity : theory and an application to Latin America, The World Bank,

Policy Research WP4659 (2008)

[16] FOrsE M., PARODI M.: La perception des Inégalités en France depuis
diz ans, Revue de 'OFCE 118 (2011)

[17] GODECHOT O.: Finance and the rise in inequalities in France, Paris
School of Economics WP 13 (2011)

[18] Jusot F., TUBEUF S., TRANNOY A. : Effort or Circumstances: Does
the Correlation Matter for Inequality of Opportunity in Health, IRDES
Document de travail 33 (2010)

[19] LEFRANC, A., TRANNOY, A.: Intergenerational earnings mobility in
France: Is France more mobile than the US?, IDEP Working Papers 0401
(2004)

[20] LEFRANC, A., PisToLESI, N., TRANNOY, A.: Inequality of Opportu-
nities versus Inequality of Outcomes: Are Western Societies all alike?,
Review of Income and Wealth, 54(4), 513-546 (2008)

[21] LEFRANC A., P1sSTOLESI N., TRANNOY A.: Equality of Opportunity
and luck: Definitions and testable conditions, with an application to In-
come in France, Journal of Public Economics, 93, 1189-1207 (2009)

[22] MARTIN P.: The geography of inequalities in Europe, Swedish Economic
Policy Review, 12, 83-108 (2005)

[23] N1AzZ A., YALONETZKY G.: Inequality of Educational Opportunity in

India: Changes over Time and across States, IZA Discussion Papers 5146
(2010)

[24] OAXAcA, R.: Male-Female Wage Differentials in Urban Labor Markets,
International Economic Review, Department of Economics, University
of Pennsylvania and Osaka University Institute of Social and Economic
Research Association, 14(3), 693-709 (1973)

25



[25] PERAGINE V.: Measuring and implementing equality of opportunity for
income, Social Choice and Welfare, 22(1), 187-210 (2004)

[26] P1sTOLESI N.: Inequality of opportunity in the land of opportunities,
1968-20017, Journal of Economic Inequality, 7(4), 411-433 (2009)

[27] ROEMER J.E.: To What Extent Do Fiscal Regimes Equalize Opportu-
nities for Income Acquisition among citizens?, Jourmal of Public Eco-
nomics, 87, 539-565 (2003)

[28] ROEMER J.E.: Equality of Opportunity, Harvard: Harvard University
Press (1998).

[29] SwiFT A.: Justice, luck, and the family: the intergenerational transmis-
ston of economic advantage from a normative perspective, In S. Bowles,
H. Gintis, and M. Osborne Groves (Eds.), Unequal chances: family back-
ground and economic success, 256-276, Princeton University Press (2005).

[30] VAN DE GAER D.: Investment in Human Capital and Equality of Op-
portunity, doctoral dissertation, KULeuven, Leuven (1993)

26



Tables and Figures

Table 1: Description of the variables

Name Format Values Category
Gross labour income Numerical 3,055;271,962] Dep. variable
Age Numerical 25;65] Circumstance
Gender Dummy 0: Woman Circumstance
1: Man
Father’s education Categorical 1: JIower than Tary education Circumstance
2: lary education
3: 2ary education
4: 3ary education
Financial problems Categorical 0: Never or few Circumstance
during adolescence 1: More than few
Weekly working hours Numerical 11,97] Effort
Years of experience Numerical 0,49] Effort
Individual’s education Categorical 1: Uncomplete Iary Effort
2: Complete lary
3: Complete lower 2ary
4: Complete upper 2ary
5: Complete lower 3ary
6: Ms.C, Ph.D.
Sector of activity Categorical 1: Agriculture Effort
2: Energy and Industry
3: Construction
4: Services
5: Public sector

Table 2: Summary statistics

Variable Mean Std. Dev.

Gross labour income 29,852 18,357

Worked hours 39.7 8.1

Age 42.6 9.3

Years of experience 21.5 10.5

Years of experience squared  573.7 470.5
Observations 4279
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Table 4: Wage Equation - National level

Variables Brut effort Net effort
Father’s education: lary 0.083**F*  [3.187] 0.132*%%*  [5.066]
Father’s education: 2ary 0.131%**  [4.796] 0.242***  [8.646]
Father’s education: 3ary 0.198%%*  [6.226] 0.464%**  [14.569]
Financial problems during adolescence | 0.001 [0.109] -0.034*%%*  [2.982]
Gender 0.165%**  [13.747] | 0.195%**  [17.525]
Age 0.008%**  [5.204] | 0.006***  [4.224]
Industry 0.258%%*  [5.150] | 0.126"**  [4.580]
Construction 0.158%%*  [3.000] | 0.059%*  [2.35]
Services 0.233***  [4.680] 0.114***  [4.017]
Public sector 0.124%%  [2.481] | 0.049*  [1.704]
Education: lary 0.003 [0.092] 0.006 [0.399]
Education: low 2ary 0.169***  [6.019] 0.088*%F*  [6.442]
Education: up 2ary 0.197***  [9.491] 0.128***  [10.145]
Education: low 3ary 0.566***  [25.141] | 0.339***  [25.594]
Education: Ph.D 0.867*%*  [23.622] | 0.394*%**  [23.628]
Experience 0.028%*  [11.137] | 0.007**  [5.197]
Experience squared -0.000***  [9.709] -0.000***  [6.169]
Weekly working hours 0.011*%%*  [16.140] | 0.011***  [15.854]
Constant 8.381%%%  [110.046] | 9.665%*  [136.676]
Observations 4279 4279

R-squared 0.415 0.408

Notes. Absolute value of t statistics in brackets. * significant at 10%; ** significant at 5%;

*** significant at 1%
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Table 9: Inequality of Opportunity in the Regions - Gini measures

Region Gini | Unfair Gini (brute) | Unfair Gini (net) | Annual Earnings
Ile de France 0.299 | 0.399 0.377 36,558
Champagne-Ardenne |0.271|0.157 0.147 28,779
Picardie 0.238|0.141 0.160 25,705
Haute-Normandie 0.294 | 0.227 0.253 30,773
Centre 0.212]0.066 0.097 26,360
Basse-Normandie 0.280(0.211 0.236 26,724
Bourgogne 0.2220.046 0.053 26,824
Nord-Pas-de-Calais 0.248 | 0.153 0.158 28,352
Lorraine 0.190 | 0.100 0.086 26,215
Alsace 0.215|0.191 0.158 29,199
Franche-Comté 0.200 | 0.050 0.035 25,483
Pays de la Loire 0.236 | 0.082 0.099 26,233
Bretagne 0.218|0.064 0.069 26,856
Poitou-Charentes 0.2360.130 0.114 25,940
Aquitaine 0.248|0.149 0.138 27,308
Midi-Pyrénées 0.277(0.186 0.173 29,750
Limousin 0.241|0.096 0.147 25,433
Rhéne-Alpes 0.288 | 0.288 0.282 31,942
Auvergne 0.266 | 0.043 0.083 27,369
Languedoc-Roussillon | 0.288 | 0.192 0.197 27,365
PACA and Corse 0.2500.180 0.174 28,714
France 0.269 | 0.228 0.219 29,852
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Figure 2: Impact of gender, father’s education, education and working hours
on (log) earnings across regions
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Figure 3: Regional Gini (above), unfair Gini (middle) and GDP (below) -
the darker the filling, the larger the Gini/GDP
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