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Abstract
Inequality of Opportunity (IO) refers to that inequality stemming from factors, called cir-
cumstances, beyond the scope of individual responsibility, such as gender, race, place of 
birth or socioeconomic background. In general, circumstances do not directly convert into 
future individual’s income. Indeed, different circumstances in childhood lead to different 
levels of education and different occupational categories which, in turn, contribute to gen-
erate divergent levels of income during adulthood. Using the Intergenerational Transmis-
sion modules in 2005 and 2011 from the EU-SILC, we estimate the importance of attained 
education and occupational category as mediating channels in the generation of IO in 26 
European countries. We find that the attained level of education channels up to 30% of 
total IO, with important differences across Europe. Once attained education is taken into 
account, occupation explains less than 5% of IO in most countries. Moreover, the impor-
tance of education as a channel for IO is negatively correlated both with the share of the 
population that attains tertiary levels of education and with the importance of government 
expenditure in education relative to GDP.
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1 Introduction

There seems to be a social and academic consensus in considering inequality caused by 
initial socioeconomic factors as unfair, for it is thought to be out of the responsibility 
sphere of the individual (Rawls 1971; Sen 1980). In line with this perception, and led by 
the pioneering interdisciplinary work of Roemer (1993), economists have started in the last 
two decades to shift the focus from overall inequality to the so-called ‘inequality of oppor-
tunity’ (IO), trying precisely to measure the extent of that ‘unfair’ inequality.

Equality of opportunity demands that individual characteristics or ‘circumstances’, upon 
which the individual has no control (such as race, gender or place of birth) do not have any 
influence on the outcome (income, wealth or health) obtained by the individual (Fleurbaey 
2008). Otherwise, there could be a case for public intervention in order to ‘level the play-
ing field’ (Roemer et  al. 2003).1 However, as it is emphasised in this paper, the relation 
between circumstances and outcome is not direct, and there exist channels through which 
individual circumstances may affect the outcome of interest. Identifying these channels and 
measuring their relative importance is thus crucial for the design of policies targeted to 
equalise opportunities.

Up to date, the majority of the literature on IO has focused on the theoretical measure-
ment of IO and the empirical comparison across countries and regions.2 Some studies have 
also analyzed the importance of circumstances on IO. Thus, Ferreira and Gignoux (2011) 
calculated the circumstance-specific opportunity shares of inequality, Björklund et  al. 
(2012), Jusot et  al. (2013) dealt with the correlation between circumstances and effort, 
while Marrero and Rodríguez (2011) and Deutsch et al. (2017) used the Shapley decompo-
sition to disentangle the impact of circumstances on income and health inequality, respec-
tively. Nevertheless, as far as we are aware, there is no proposal in the literature to measure 
the channels of transmission of IO, which are factors quite distinct from circumstances. 
Circumstances are personal traits over which individuals have absolutely no control (race, 
gender, parental education and occupation, etc.), while channels of transmission are those 
variables partly under the individual responsibility, but through which IO affects the indi-
vidual’s final outcomes, such as the individual level of attained education, the quality of 
the education received, the occupational category, the functioning of the labor market, the 
influence of social or educational peers, etc.

The question is to what extent these channels connect circumstances and outcome. This 
paper attempts to cover a relevant gap in the literature proposing a method and estimat-
ing the importance of alternative potential mediating channels in the generation of IO. We 
work with the two most prominent channels, namely, attained education and occupational 
category. Thus, we propose an approach that decomposes IO into its alternative drivers: the 
part of IO channeled by individual education, the part conducted by occupational status 
(once controlled by education), and a residual component which includes any other unob-
served channel.

1 In addition, recent findings point out that IO is also inefficient and negative for economic growth, as it 
favours the misallocation of talent and human capital (Marrero and Rodríguez 2013, 2016, 2017; Bradbury 
and Triest 2016).
2 See, among others, Lefranc et  al. (2008), Rodríguez (2008), Rosa  Dias (2009), Checchi and Peragine 
(2010), Marrero and Rodríguez (2012), Li Donni et al. (2015) or Brzezinski (2015).
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Attained education is a natural candidate for studying the channels of IO. On the one 
hand, education has widely been recognised as a key element in the economic production 
function (Becker 1964; Lucas 1988) and in the acquisition and distribution of earnings 
(Psacharopoulos 1994; Card 1999; Trostel et al. 2002; Lemieux 2006). On the other hand, 
the educational level of the individual is not completely due to her own responsibility, as 
parental background has been found to play an important role (Gamboa and Waltenberg 
2012; Ferreira and Gignoux 2014), and education is known to also mediate a relevant share 
of the intergenerational income persistence (Eide and Showalter 1999; Chetty et al. 2014 
and Palomino et al. 2017).

The connection between education and circumstances has also appeared in the literature 
studying the role of education as a source of upward social mobility or ‘fluidity’ (i.e. Breen 
and Karlson 2013 or Bukodi and Goldthorpe 2016, among many others). This literature 
tends to discuss the role of education in social mobility in terms of what is called the ‘OED 
triangle’, that is, the triangle of associations between Origins (i.e., circumstances in our 
case), Education, and Destinations (i.e., final allocation). Education expansion creates bet-
ter educational opportunities, which weaken the origin—education association, and at the 
same time strengthens the education—destination association because the selection in the 
labour market turns more meritocratic (i.e., education qualification becomes more relevant 
in the selection process). Both aspects favor upward mobility, and put education as a rel-
evant channel of transmission.3

A second and subsequent potential mediator is the occupational category of the indi-
vidual. Occupation deeply influences the economic achievement of the individual (Sullivan 
2010) and, at the same time, may be deeply connected with circumstances like race, gender 
and family background. Thus, for example, Fuller and Vosko (2008) find that the immi-
gration status, gender, and race significantly influence the chances of having a temporary 
employment, which is indeed associated with lower rewards, while Pérez-González (2006) 
observes that the final labor market allocation and the salary are affected by parental con-
nections when looking for a job.

It is then clear that attained education and occupational status are tied to both ends of 
IO: the initial conditions (circumstances) and the final outcome (income in our case). Dif-
ferent circumstances in childhood lead to different levels of education and different occupa-
tional categories, which in turn contribute to generate divergent economic outcomes during 
adulthood.

However, the analysis of these two possible channels of IO is not straightforward. First, 
both channels are closely linked, and the education system is expected to strongly condi-
tion the final allocation in the labor market. This problem can be tackled if the analysis 
method follows the natural order of both factors in the life cycle, considering education 
as a prior mediator and then measuring the channeling role of the occupational category 
once the educational level has been accounted for.4 A second difficulty that arises in the 
measurement of these channels is that some relevant educational and occupational aspects 

3 As we discuss in the results section, using income instead of social class as the socioeconomic ‘destina-
tion’ variable seems to find a relevant but somewhat smaller role of education mediating the O-D connec-
tion.
4 Note that a particular education decision could be partly dependent on a current occupation, which allows 
the individual to afford that education, for example. But the subsequent final occupation achieved—and the 
eventual income generated—will be conditioned to the educational level previously acquired.
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are subtle and, therefore, hard to measure. In this respect, school quality, classmates, job 
connections and access to social networks are elements that stand out. Still, the absence 
of a complete set of education and occupation variables should make us conscious of the 
impossibility of measuring their full channeling role—as we will discuss in the results—
but it should not prevent us from attempting the analysis.

We exploit the data from the special module on Intergenerational Transmission of Dis-
advantages contained in the EU-SILC framework in 2011, referring to data from 2010, and 
we estimate the importance of attained education and occupational category as mediating 
channels in the generation of IO in 26 European countries.5 Individual income is meas-
ured as the ‘equivalent household income’, attained education includes the individual level 
of education attained, and occupational status is measured as the occupational category 
(details described in Sect.  3). The set of circumstances considered follows Marrero and 
Rodríguez (2012), and includes parental level of education attained by both father and 
mother, father’s occupational category (mother’s occupation is not collected in several 
countries and we drop it), gender, inmigration status and the perceived financial struggle in 
the household when the respondent was about 14 years old.

Despite that only the level of attained education is used to analyse the role of the educa-
tion system (there is no information on school quality or school socioeconomic status in 
EU-SILC), we find education to be a relevant channel of IO, mediating 15% of IO or more 
in ten European countries (more than 30% of IO in Portugal and Luxembourg). There is 
not a clear geographical pattern, and the range of the educational channel of IO in Central 
Europe goes from 8.4% (Germany) to 31.0% (Luxembourg), while it ranges from 7.9% 
(Estonia) to 24.0% (Hungary) in Eastern Europe.

We do find, however, that the importance of education as a channel for IO is signifi-
cantly and negatively correlated with the share of the population that attains tertiary levels 
of education and with the government expenditure in education as a share of GDP. That 
suggests that, in countries where a greater part of the population can access higher lev-
els of education and the government devoted a higher fraction of resources to education, 
the connection between background circumstances, levels of education and adult income 
is weaker.

Our results also indicate that the level of education conditions most of the possible 
influence of the occupational category, for once the education channel has been discounted, 
the influence of the occupational channel is associated with only between 1 and 5% of IO 
in most countries.

The rest of the paper is structured as follows. In Sect. 2, we present the methodology to 
estimate the channels of IO. Section 3 details our choices and treatment of the EU-SILC 
database and comments on the results of our primary regressions. Section 4 presents our 
estimates for IO across Europe, while Sect. 5 displays our findings for the educational and 
occupational channels. Finally, Sect. 6 concludes.

5 As a robustness check, we also carry out the analysis using the Intergenerational Transmission of Poverty 
module from EU-SILC 2005, finding that our main results are comparable, and that there is no clear trend 
of change in the mediating role of education or occupation between the two waves analyzed.
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2  Methodology

The method that we propose to decompose IO by channels of transmission is based on the 
orthogonality property of OLS. Hence, to be consistent with this proposal, we adopt the 
ex-ante parametric approach in Ferreira and Gignoux (2011) to measure IO.6

The income yi of the individual i ∈ {1,… ,N} is assumed to be a function of her effort 
ei and her set of circumstances Ci . Circumstances are assumed to be exogenous by defini-
tion, while effort is likely to be influenced, among other factors, by personal circumstances. 
Accordingly, individual income can be written as yi = f (Ci, ei(Ci)) . The population is then 
partitioned into T mutually exclusive and exhaustive types denoted by � = J1,… , JT , where 
all individuals of a given type t share the same circumstances. Then, within each type, and 
assuming all circumstances have been accounted for, only effort ei would determine the 
income of each individual i.

Equality of opportunity is achieved when the individual’s income is independent of her 
circumstances. Strictly speaking, this would demand that the following condition holds 
true:

where Ft(y) denotes the income distribution for individuals of type t. In this case, no set of 
circumstances offers a better opportunity set of incomes than any other. On the contrary, if 
one distribution dominates the other, this would offer unambiguous evidence against equal-
ity of opportunity. Unfortunately, distributions can be significantly different and yet cross 
each other, in which case it is unclear whether one type is better off than the other. To 
break potential ties, a practical alternative is to focus on a specific moment of each distri-
bution, such as the mean income.

Among all the possible inequality indices that fulfil the basic principles found in the lit-
erature on inequality, only those of the Generalised Entropy class are additively decompos-
able into a between-group and a within-group component (Bourguignon 1979; Shorrocks 
1980).7 We use the (MLD) because it belongs to the Generalised Entropy class, has a path-
independent decomposition (Foster and Shneyerov 2000), and uses weights based on the 
groups’ population shares. For an income distribution y, with mean y , the MLD is defined 
as:

The MLD can be decomposed as follows:

(1)Ft(y) = Fm(y), ∀ t,m,

(2)IMLD(y) =
1

n

n
∑

i=1

ln

(

y

yi

)

.

(3)IMLD(y) =

T
∑

t=1

pt ln

(

y

yt

)

+

T
∑

t=1

ptIMLD(y
t),

6 Note that most recent studies estimating IO for EU countries (Marrero and Rodríguez 2012; Brzezinski 
2015; Brunori et al. 2016) apply this approach.
7 The broadly used Gini coefficient is not additively decomposable. In the case that type income ranges 
overlap, which occurs in our case, this measure is decomposable in three terms: a between-group com-
ponent, a within-group component and a residual. The problem here is how to assign the last term to the 
between-group and within-group components.
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where pt is the population share of each group t, and yt is the mean value for each group 
t. The first term of Eq. (3) represents inequality between groups of the population (types) 
while the second component represents inequality within those groups. Note that the 
‘between’ component of inequality can be interpreted as the inequality of a ‘smoothed 
distribution’ in which all individuals from each group t (sharing the same circumstances) 
receive the same income yt

i
= yi ∣ C

t
i
 , while the within component would represent the ine-

quality of a ‘standardised distribution’ in which all differences across groups have been 
eliminated and only differences within groups remain (Checchi and Peragine 2010; Fer-
reira and Gignoux 2011).

The ‘smoothed’ and ‘standardised’ income distributions can be estimated parametri-
cally and non-parametrically, but for the reasons mentioned above we focus on the first 
approach.8 Assuming a log-linear relationship between circumstances and income we esti-
mate the following equation:

The estimated OLS coefficients in the vector �̂� are then used to obtain the ‘smoothed 
income distribution’ in which all individuals belonging to the same type are assigned 
the same income �̃�i = exp[�̂�⊤Ci] . Then, IO—inequality between types—is computed by 
applying IMLD to the ‘smoothed distribution’, IO = IMLD(�̃�).

Likewise, the within component is obtained by assigning to all individuals the same 
average level of the conditioning variables C , plus the individual variability not captured 
by circumstances, �̃�i = exp[�̂�TC + �̂�i] , where �̂�i = ln yi − �̂�⊤Ci . Inequality in this distribu-
tion (residual inequality) can be expressed as RI = IMLD(�̃�) , and represents the inequality 
not explained by the observed set of circumstances.9

Finally, using the properties of the MLD index, overall inequality, I, can then be decom-
posed as:

2.1  The Channels of Transmission

Circumstances do not directly convert into future income or any other considered outcome. 
There exist observed intermediate variables, like the education or the job category attained 
by the individual, which are influenced by circumstances and that, in turn, affect individual 
incomes.

From the calculation of IO, we know that the smoothed distribution �̃�i represents the part 
of total income for individual i that is explained by her Ci set of observed circumstances, 

(4)ln yi = 𝜓⊤Ci + 𝜀i.

(5)
IMLD(y)
���

I

= IMLD(�̃�)
���

IO

+ IMLD(�̃�)
���

RI

.

8 Additionally, the parametric approach allows us to take full advantage of the high number of circum-
stances in the EU-SILC database, since non-parametric estimates are inaccurate when observations in some 
of the types are scarce.
9 Note that �̃�i = exp[�̂�⊤C + �̂�i] is equivalent to: exp[�̂�⊤C] ⋅ exp[�̂�i] . Applying MLD to this last expres-
sion, and given that exp[�̂�⊤C] is constant, it is true—recall that the MLD index is scale invariant—that 
IMLD(�̃�) = IMLD(exp [�̂�i]) . Thus, in a parametric framework using the MLD inequality measure, the within 
inequality component boils down to the MLD of the distribution of the residual term from the parametric 
regression.
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yi
C , and we notate �̃�i = yi

C . We then postulate that this component is a function of a set of 
observed intermediate variables Zi , which are the channels of transmission:

The term �i represents unobserved (or not included) mediating variables and a random 
component of individual income.10

We consider the level of attained education as our first channel, i.e., Zi = Ei and we 
assume a log-linear form for Eq. (6):

The OLS estimated coefficients of this regression can be used to obtain an ‘over-smoothed 
income distribution’ in which all individuals sharing the same level of attained education 
would get the same circumstance conditional income, i.e., yC,EDU

i
= exp[�̂�Ei] . Then, yC,EDU

i
 

represents the part of the circumstance-conditoned income that is associated with the indi-
vidual level of education, and thus the MLD of this ‘over-smoothed’ distribution gives us 
the IO channelled through the attained education, IOEDU = IMLD(y

C,EDU) . Analogously, the 
MLD of the unexplained part �i can be interpreted as the part of IO not explained by the 
individual attained education, IMLDy

C,EDU

i
= IMLD(exp[�̂�i]).11

Thus, we achieve the following decomposition of inequality of opportunity:

However, the educational level is not the only possible channel of IO. The component of 
yi
C not channelled by education, denoted by yC,EDU

i
 could indeed be transmitted by other 

variables. A reasonable candidate is the occupational category of the individual -also avail-
able in our database for Europe. Different occupational categories may be related to cir-
cumstances (e.g. parental occupation) and may also be related to different salaries or eco-
nomic advantages. As discussed in the introduction, the fact that the attained educational 
level temporarily precedes the occupational category of the individual justifies the order 
adopted in our decomposition of IO.

Following the same strategy as for E, we can further decompose yC,EDU
i

 into a compo-
nent explained by individual occupation and a component due to other factors. Thus, by 
estimating the following equation,

(6)yC
i
= f (Zi, �i).

(7)ln yC
i
= �Ei + �i.

(8)
IMLD(y

C)
⏟⏞⏟⏞⏟

IO

= IMLD(y
C,EDU)

⏟⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏟
IOEDU

+ IMLD(y
C,EDU)

⏟⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏟
IO

EDU

.

(9)ln y
C,EDU

i
= �Oi + �i,

10 Analogously, it could be argued that effort, or at least part of it, is transformed into income through a 
set of mediating factors H. Thus, we could express the component of income not explained by observed 
circumstances (from Eq.  4) as yC

i
= exp [�i] = f (Hi,Ωi) , where Hi collects observed mediators between 

effort and income, and Ωi includes the effect on income of unobserved mediators and a random compo-
nent. Unfortunately, �i includes the effect of not only effort but also unobserved circumstances. We are then 
unable to isolate the effect of effort, unless effort variables are explicitly considered in Eq. (4).
11 Note that this expression is precisely equivalent to a standardised distribution obtained by applying �̂� to 
a constant average level of attained education E and adding the residual term. Because both distributions 
differ only in a change of scale, it is true that IMLDy

C,EDU

i
= IMLD(exp [�̂�E + �̂�i]) = IMLD(exp [�̂�i]) . Hence, 

IMLDy
C,EDU

i
 can be interpreted as the part of IO not explained by individual differences in the education 

level.
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where Oi represents the occupational category of the individual i, we can obtain the distri-
bution of yC

i
 predicted by occupation, once the educational channel has been accounted for: 

y
C,OCC∕EDU

i
= exp [�̂�Oi] . The residual yC,OTH

i
= exp[𝜉i] represents the part of yC

i
 channelled 

through variables other than education and occupation.
Accordingly, we decompose the part of IO not channeled by education, IO

EDU
 , into a 

part channeled by individual occupation IOOCC and another part explained by other chan-
nels IOOTH . Thus, we finally obtain a full (and exact) decomposition of IO that considers 
the attained education and individual occupation channels,

where the relative share of IO mediated by the level of education is IOS
EDU

=
IOEDU

IO
 and the 

relative share of IO mediated by occupation equals to IOS
OCC

=
IOOCC

IO
.

This sequential decomposition process could continue and be applied to as many chan-
nels as we have information about, as long as the decomposition follows the order in which 
these channels come into play in the life of the individual. Although it requires the use of 
the decomposable MLD index, our method achieves a complete decomposition of IO in the 
considered channels and the residual ‘unchannelled’ IO. Finally, the method proposed here 
can be also applied to the ex-post method as shown in the "Appendix".

3  Database and Primary Regressions

We use data from the European Statistics of Income and Living Conditions database (EU-
SILC), which encompasses homogeneous surveys on living conditions implemented by the 
national institutes of statistics under the coordination of Eurostat. In its 2011 wave, the 
living conditions survey included an additional questionnaire aimed to gather information 
about the economic and social background of the respondents. Thus, the “Intergenerational 
Transmission of Disadvantages” module in 2011 includes questions about parental educa-
tion and occupation, and about the financial situation of the household during the respond-
ents’ childhood.12 These items upon which the individual has no control are circumstances, 
which make them suitable for an IO analysis (Roemer 1998). In addition, data collected 
in the main EU-SILC questionnaire contain information on a wide range of items, includ-
ing income (our outcome of interest), education and occupation of all individuals in each 
household, which we consider as possible channels of IO.

Our particular set of circumstances, which is very similar to the one used in Marrero 
and Rodríguez (2012), comprises the highest level of parental education attained from 
both father and mother, father’s occupational category (mother’s occupation is missing 
in several countries, and we dropped it from the set of circumstances) and the perceived 
financial struggle in the household when the respondent was about 14 years old. The edu-
cational level is categorised in four categories: ‘No education’, ‘Low education’ (Interna-
tional Standard Classification of Education (ISCED) levels 0, 1 and 2), ‘Middle Education’ 
(ISCED levels 3 and 4) and ‘High Education’ (ISCED levels 5 and 6). The occupation of 

(10)
IMLD(y

C)
⏟⏞⏟⏞⏟

IO

= IMLD(y
C,EDU)

⏟⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏟
IOEDU

+ IMLD(y
C,OCC∕EDU)

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
IOOCC

+ IMLD(y
C,OTH)

⏟⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏟
IOOTH

,

12 For the sake of robustness, we also use the analogous “Intergenerational Transmission of Poverty” mod-
ule from the EU-SILC 2005 wave. See Online Appendix.
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the father corresponds to the broad one-digit groups from the International Standard Clas-
sification of Occupation (ISCO-88).13

The 2011 module included two questions referring to the financial strains perceived by 
the respondent during childhood, addressing the difficulty to ‘make ends meet’ and the 
‘financial situation of the household’. For comparability reasons with the 2005 module we 
chose to include only the latter question and also recoded the answers in five categories 
instead of six like in the 2005 questionnaire.14 Finally, we complete our set of circum-
stances with two other individual variables from the main survey questionnaire: gender of 
the individual and the country of birth (local, from another EU country or from another 
country outside the EU).

We use “equivalent disposable household income” as the proxy for the economic advan-
tage of the individual. Our sample is restricted to only household heads, the head being the 
person of the household with the highest individual labour income.15 In order to exclude 
incomes obtained at the tails of the life-income cycle, and to include cohorts with the high-
est proportion of employed individuals (Ferreira and Gignoux 2011), only household heads 
within the 30–50 years of age range are kept. We removed extreme outlier observations of 
equivalent income.16 Descriptive statistics for income and all parental and individual vari-
ables in each country and wave are presented in Appendix Table 3.

In general, our descriptive statistics find differences in average equivalent income simi-
lar in rank to the ones found in national accounts statistics (i.e. using GDP per capita), with 
Luxembourg and Norway on top of the list. Nordic and central European countries show 
higher shares of parents with high levels of education, a pattern that also occurs when we 
look at the educational level of the respondent. Note also that, in all countries, the share of 
individuals with high education is greater than the share of parents with high education; 
the opposite occurs when we look at the shares of the individuals with the lowest educa-
tional level. Moreover, Nordic and central countries tend to show higher shares of parents 
and individuals with professional, managerial or technical occupational categories.17

14 See Online Appendix for more details on the choices made to make the data from both waves homogene-
ous.
15 The equivalence scale used by Eurostat is 1 + 0.5 ∗ (HM14 − 1) + 0.3 ∗ HM13 , where HM14 refers to the 
individuals in the house who are fourteen or older, while HM13 refers to the individuals in the house who 
are thirteen or younger. Although we considered using individual labour income as the proxy variable for 
the economic advantage—and not just to determine the household head—we found impossible to obtain 
that variable homogeneously among countries —some countries provide only gross income while others 
provide only the net measure—and therefore discarded that option. Again for the sake of comparability, 
income from 2010 (2011 wave) has been converted to 2004 (2005 wave) terms using the Harmonised Con-
sumer Price Index published by Eurostat. Note that in the EU-SILC waves respondents report data from the 
previous year.
16 We calculated the adjusted box-plot for each country and wave, accounting for skewness and using the 
parameter 3 to exclude observations placed more than three quartiles below or above the adjusted interquar-
tile range (see Hubert and Vandervieren 2008).
17 The coefficients from regressing income on circumstances for each country and wave in order to obtain 
the yiC ‘smoothed distribution’ (Eq. 4) are available in the Online Appendix. This Appendix also displays 
the estimated coefficients in the IO channels regressions for each educational level and each occupational 
category of the individual (for all countries in both waves) and the descriptive statistics for the 2005 wave.

13 Categories include: managerial, professional, technician, clerical, sales, skilled agricultural, craft trade, 
machine operation, elementary occupation and armed/military occupation. Note that we have also included 
‘unemployed’ as occupational category for those individuals who were unemployed, not disabled to work 
nor retired, and for which the occupational category was not coded.
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4  Inequality of Opportunity in Europe

Our homogeneous set of circumstances allows for a cross-country comparison of inequality 
and inequality of opportunity, and we find that our baseline results and ranking of countries 
for IO are consistent with previous works (Marrero and Rodríguez 2012 for the 2005 wave 
and Brzezinski 2015 for the 2011 wave). There are only minor differences in the values of 
particular countries due to different database decisions. Also note that -compared to the 
previous works on IO for Europe- we add Cyprus, Iceland and Luxembourg to the sample 
of countries. Standard errors for the inequality indices were calculated by bootstrapping 
with 1000 replicates.

Going from the bottom to the top in the IO ranking (see Table 1 and Fig. 1), Nordic 
countries are placed at the lower end, although Iceland -which could have been specially 
affected by the financial crisis- is a ‘Nordic outlier’ in 2011. Among the Central European 
countries (we include here Ireland and the UK for simplicity), Germany and the Nether-
lands have lower IO levels (comparable to those of the Nordic countries) while France, 
Austria and the UK have higher IO ranking positions, just above Slovenia, Slovakia and 
the Czech Republic. Further up we find a mixed group that includes Belgium, Ireland, Italy 
and most of the other East European countries (Estonia, Hungary, Poland, Latvia and Lith-
uania), with Spain and Cyprus having the highest IO in this group; finally, Luxembourg, 
Greece and Portugal occupy the top of the IO ranking, having the most uneven ‘playing’ 
field for people with different circumstances, according to our results. If we compare ine-
quality and IO rankings, we can see that the Baltic republics rank better in terms of IO 
than in terms of sheer inequality, while the opposite occurs for Belgium and, specially, for 
Luxembourg.

5  The Mediating Role of Education and Occupation

We turn now to the analysis of the educational and occupational channels of IO obtained 
by applying the method presented in Sect. 2 to our sample of 26 European countries. The 
last two columns in Table 1 show the percentage of IO associated with individual educa-
tion and occupation. Relative to total IO, the level of education attained by the individual 
plays a relevant channeling role, mediating about one third of IO in Portugal and Luxem-
bourg, almost one quarter in Greece and Hungary, and more than 20% in Italy and Poland. 
Most of the other countries are in the 8–20% range, with the Nordic countries—except 
Norway—showing the lowest share of IO channelled through education (see Table 1 and 
Fig. 2). It is interesting to note that the level of education also seems to account for a simi-
lar share of the intergenerational income elasticity (IGE). Eide and Showalter (1999) and 
Palomino et  al. (2017) find that controlling for education the value of IGE decreases by 
around 30% using OLS, while Blanden et al. (2014) find a decrease close to 50%.

Our findings show a relative contribution of individual education to IO smaller than 
what is found for social class mobility. Breen and Karlson (2013) find a mediating role for 
the UK around 50% in class mobility for cohorts born between 1925 and 1954, with no sig-
nificant changes overtime.18 Our results are more in line with what Rothstein (2017) finds 

18 Recall that our result for the UK in 2011 (individuals born between 1950 and 1980) is that education 
mediates around 10% of inequality of opportunity.
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for income mobility. Building on the estimates of Chetty et al. (2014) across 216 differ-
ent US commuting zones, he estimates that the different educational skills of the students 
account for 12% of the variation in IGE.19

The other potential candidate to channel IO present in the EU-SILC database is the 
occupational category of the individual. We find that, once we take into account the educa-
tional channel, the share of IO channelled by the occupational category is relatively small 
in most countries, representing only between 1 and 5% in most countries, and around 8% in 
Cyprus and Austria (Table 1), although no geographical pattern is observed.

Combined, the occupational category and the educational level explain up to 35% of IO 
in some countries (Portugal and Luxembourg). Although it represents an important share 
-and could explain part of the unfortunate lead that Portugal, Greece and Luxembourg have 
in the IO levels- we must acknowledge that there is still an important part of IO not associ-
ated with either of these two factors. According to our estimates, in most countries more 
than 70% of IO is mediated by unobserved factors other than the educational level and edu-
cational category. As pointed out by other studies, school quality, peer effects or parental 
connections could be some of the most relevant mediators channeling that part of IO still 
unexplained by our limited set of variables. In that line, Chetty et al. (2014) find, for exam-
ple, that rank intergenerational mobility is related to the quality of the schools in different 
geographical areas in the U.S. As richer databases become available, we believe our strat-
egy could be applied to the exploration of other potentially important mediators.

5.1  The Educational IO Channel and the Expansion of Higher Education

The measured educational channel raises a further question: which features of the educa-
tional system are associated with the role of education in the transmission of opportunities? 
A straightforward candidate can be found in the average levels of education attained at each 
country. We perform a descriptive cross-correlation analysis, comparing the access to dif-
ferent levels of education of the population and the channelling role of education (Table 2). 
Figure 3 shows that EU countries with a larger share of population attaining higher (ter-
tiary) education tend to have a more limited share of IO mediated by the educational chan-
nel. The correlation turns positive when we consider the percentage of the population 
attaining only the lowest levels of education (Fig. 4).

We also find a significant negative correlation between the mediating role of educa-
tion in IO and the government expenditure in education in the previous years as a share of 
GDP (Table 2). Data for government expenditure in education as a share of GDP have been 
obtained from the UNESCO database (http://data.uis.unesc o.org/) and have been averaged 
over the years 1999–2009. The association occurs both when we consider overall expendi-
ture in all levels of education (Fig. 5) and specific expenditure in tertiary education (Fig. 6). 
It appears that when more public resources are devoted to education, the educational level 

19 The discrepancy in the mediating role of individual education in class versus income mobility surely 
deserves further research. Possible explanations could lie in the relatively low contribution of education 
inequality to income inequality (about 20% in the U.S. according to Breen and Chung 2015), the different 
return to skills that individuals obtain (Rothstein 2017), or the increase in between-firms inequality in work-
ers income (Song et al. 2015)

http://data.uis.unesco.org/
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loses importance as a connection between circumstances and income; the playing field is 
now more equal for all.

Indirectly, the IO channelling role of education might shed some light on the ongoing 
debate about the effect of educational investment on economic growth. This effect has 
traditionally been attributed to direct increases in skills (and productivity) and to positive 
social externalities of education (Angrist and Krueger 1991; Card 1999 or Krueger and 
Lindahl 2001). Since IO has recently been found to be negative for growth (Marrero and 
Rodríguez 2013, 2017; Bradbury and Triest 2016; Teyssier 2017), our results add a third 
possible connection between education and growth, the one that takes place via a decrease 
in IO. However, we leave the exploration of this avenue for future research.

Table 2  Shares of the sample 
population with low and high 
education levels and lagged 
government expenditure on 
education (2011)

*Low education includes ISCED levels 0, 1 and 2; Higher education 
includes ISCED levels 5 and 6; Shares expressed in percentage
**Goverment expenditure as a percentage share of GDP averaged over 
the period 1999–2009

Country Share with low 
education*

Share with high 
education

Gov. exp. on educa-
tion**

2005 2011 2005 2011 All levels Tertiary

AT 11.96 10.30 21.30 24.53 5.46 1.40
BE 21.06 15.30 40.94 48.60 5.96 1.30
CY 26.32 20.71 30.88 36.37 5.95 1.24
CZ 6.66 3.95 15.87 18.86 3.92 0.86
DE 4.01 3.70 45.44 46.00 4.48 1.16
DK 16.15 10.05 35.78 44.71 8.01 2.37
EE 8.07 9.75 28.29 33.42 5.39 1.05
EL 37.41 26.32 23.32 29.09 3.44 1.08
ES 44.69 39.28 31.03 36.47 4.27 0.96
FI 10.89 6.30 42.98 49.40 5.98 1.93
FR 21.77 13.72 29.76 38.76 5.54 1.11
HU 20.88 14.86 16.31 23.98 5.12 1.04
IE 31.56 19.67 34.50 50.25 4.59 1.16
IS 22.97 18.35 29.28 38.92 7.10 1.33
IT 40.50 34.10 13.94 18.92 4.43 0.78
LT 4.42 6.48 26.96 34.06 5.18 1.10
LU 32.63 33.25 31.63 31.61 3.56 –
LV 10.40 12.54 22.84 31.62 5.22 0.83
NL 16.13 11.28 40.23 45.27 4.98 1.35
NO 4.45 10.61 39.90 48.73 6.87 2.04
PL 11.24 7.41 15.91 23.39 5.14 0.97
PT 72.48 64.15 13.24 16.78 5.12 0.95
SE 8.34 3.59 33.97 45.08 6.68 1.84
SI 18.05 11.75 14.23 30.86 5.52 1.25
SK 4.84 2.83 18.45 25.18 3.91 0.81
UK 9.25 7.33 45.17 46.00 4.69 0.87
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6  Concluding Remarks

In this paper we aim to disentangle the channels through which different circumstances 
convert into different outcomes. We present a method to decompose ex-ante inequality 
of opportunity into its educational and occupational channels. This method can also be 
applied to the ex-post approach, and to other potential transmission channels (e.g. educa-
tion quality or work connections) if appropriate data were available.

Our proposed method computes circumstance-conditioned income (the ‘smoothed’ 
income distribution) and successively decomposes it into orthogonal mediating compo-
nents, following the natural order in which these mediators come into play: first attained 
education and then occupational category. Then, by using the decomposable MLD index, 
total inequality of the smoothed distribution is partitioned into different shares of IO 
explained by the considered channels.

Applying this methodology to data from 26 European countries, we find four prime 
results. First, a relevant share of IO is channelled through the different levels of attained 
education. This share accounts to one third of IO in Portugal and Luxembourg, almost one 
fourth in Greece and Hungary, and more than one fifth in Italy and Poland. Second, once 
the educational channel is taken into account, the importance of the occupational channel 
is reduced, channelling less than 5% of IO in most European countries. Third, although 
particular countries suffered significant changes over time, no general pattern of change in 
the shares of IO channelled by education and occupation was found. Four, there is a nega-
tive correlation between the IO share channelled by education and the share of the popu-
lation with higher education. This suggests that if more people achieve higher education 
levels, the IO share channelled through attained education decreases. Moreover, we find a 
negative correlation between government expenditure in education and the mediating role 
of the educational level in IO, which points to the key role of public investment in provid-
ing opportunities.

These findings are relevant to practitioners and policymakers for two main reasons. On 
the one hand, we provide some empirical evidence of what before was only an intuition, 
i.e., that a significant share of IO derives from the different levels of education achieved by 
individuals from different backgrounds. Our results indicate that income acquisition oppor-
tunities are more effectively equalised by facilitating access to the educational system to 
those individuals with bad circumstances, than by improving the functioning of the labour 
market. On the other hand, the important share of IO still unexplained by our two observed 
channels indicates that other channels such as quality of education, classroom peers, job 
connections or social networks are worth exploring. We believe that our method provides a 
useful tool for future analysis of these potential channels.
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Appendix I: Decomposing Ex‑post IO Channels

The Hybrid Ex Post‑Ex Ante Method

Our strategy could potentially be applied to the version of the ex-post approach proposed 
by Checchi and Peragine (2010). This approach partitions the population in p tranches 
(groups of people belonging to different types but exerting the same level of effort), and 
then re-scales each tranche distribution in such a way that all tranches have the same mean 
as the overall distribution (see Checchi and Peragine 2010, p. 436):

where yW
i

 is the re-scaled income of individual i belonging to tranche p. Y  and yp are the 
overall mean and the p tranche mean, respectively. The complete re-scaled distribution yW
thus eliminates all differences between tranches (effort) and retains only differences due to 
circumstances, which makes it equivalent to our smoothed distribution and yW = yC.20

Based on that distribution, the second step of our methodology could be applied, and 
the role of the channeling variables could be measured just as described in section 2.2. This 
would formally be a hybrid method in which yC = y ∣ C is estimated ex-post (i.e. assum-
ing that people with the same level of effort belonging to different types should have the 
same mean income), but the channeling role of the education (or other mediating factors) is 
estimated ex-ante, ie., assuming groups of people with different levels of education should 
have the same mean ‘circumstance conditioned income’ and measuring the educational IO 
channel as the deviation from that assumption.

The Ex‑post Decomposition

Alternatively, the above mentioned ex-post method could be adapted and used again to 
partition yW in tranches using the individual education level information. A tranche f would 
in this case be a group of people having different levels of education but exerting the same 
level of effort (proxied again by the division in deciles, percentiles, etc.). Each tranche dis-
tribution would then be re-scaled again so all tranches have the same overall mean (imply-
ing that all effort differences have been equalised and that differences can only be attrib-
uted to the different level of education).

(11)yW
i
= y

p

i

Y

y
p , ∀ i, p,

20 Note that, in the absence of any objective measure of effort (as it is usually the case) estimates are 
obtained under the assumption that all individuals in the same income quantile at different types belong to 
the same tranche and thus exert the same level of effort.
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where yW−EDU
i

 is the re-scaled circumstance condition income yiC = yi
W of individual i 

belonging to tranche f. YW  and yW
f

 are the overall mean and the f tranche mean, respec-
tively. Thus, the inequality of this twice re-scaled distribution would be the part of IO 
channelled by education.

If we intend to analyse the channeling role of a second variable once education has been 
taken into account, we will use the re-scaled distribution yW that retained only differences 
due to circumstances, and will transform it in such a way that all types (made according 
to the levels of the first channel considered) belonging to the same tranche have the same 
mean. This way we eliminate the differences attributable to the first channel (e.g. educa-
tion). Secondly, we would proceed to re-scale once again this very new distribution in the 
way described in the paragraph above, using in this case the new channeling variable (eg. 
occupation). The inequality of this last distribution would be the component of IO chan-
nelled by occupation once education has been accounted for.

See Table 3.

(12)yW−EDU
i

= yW
i

f YW

yW
f
,∀i, f ,
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