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1. Motivation (i)

• Equality of opportunities is a normatively appealing 
concept. It is found frequently in popular discourse and it 
is dominant among current theories of social justice 
(Dworkin 1981, Sen 1985, Arneson 1989, Cohen 1989).

• Recently, economists have begun to use it too. John 
Roemer (1998) suggested an influential definition, based 
on the distinction between “circumstances” and “efforts”
among the determinants of individual advantage.

– “According to the opportunity egalitarian ethics, economic 
inequalities due to factors beyond the individual responsibility
are inequitable and [should] be compensated by society, 
whereas inequalities due to personal responsibility are equitable, 
and not to be compensated” (Peragine, 2004, p.11)



1.  Motivation (ii)

• Moreover, the distinction might help shed light on the 
ambiguous empirical findings regarding the effect of 
inequality on growth (Bénabou 1996, Forbes 2000, 
Banerjee and Duflo 2003).

• Problem: The measurement of inequality of 
opportunity is in its infancy. There are no universally 
accepted methods, and very few empirical studies.

• We attempt to provide a unified framework for the 
measurement of inequality of opportunity (I.Op.), 
based on Roemer’s (1998) definition.

– Empirical investigation of the consequences of adopting 
alternative welfare indicators, inequality indices and 
decomposition methods. 

– Data from seven Latin American countries
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2. Existing Empirical Literature

• Studies seeking to measure the extent of  inequality 
of opportunity and its evolutions (Van de Gaer et al. 
2001, Checchi and Peragine 2005, Lefranc et al. 
2006, Bourguignon et al. 2007, Cogneau and 
Gignoux 2007)

• Studies of the contributions of specific policies to 
equality of opportunity (Roemer et al. 2003 for fiscal 
regimes, Cogneau and Naudet 2007 for international 
aid)

• Vast literature on intergenerational mobility is also 
related.



3. General Framework

Let a particular advantage be a function of a vector of circumstance
variables, a vector of effort variables, and a random term:
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Circumstances are (economically) exogenous by definition, but efforts 
are not:
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Which, assuming and , will generally require the two 
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3. Three Empirical Approaches (i)

• Advantage being distributed independently of all circumstances implies 
that between-group inequality in a partition by all circumstance 
variables should be zero.

• Consider three alternative counterfactual distributions arising from F (y):
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3. Three Empirical Approaches (ii)
• Constructing a parametrically standardized distribution (PSD) requires 

estimating a specific model for 

• We estimate a reduced form, sufficient for the overall effect of
circumstances: 

• The PSD is then simulated as:

• Each of these counterfactual distributions gives rise to slightly different 
(but equally meaningful) indices of inequality of opportunity (as shares of 
total inequality):
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arises from the smoothed distribution

arises from the standardized distribution

arises from the parametrically 
standardized  distribution



3. Three Empirical Approaches (iii)

• Comment 1:
– It may be axiomatically desirable to choose I() such that 

– The only inequality index anchored by the arithmetic mean which 
satisfies this property is E(0). (Foster and Shneyerov, 2000)

– To see why other members of the Generalized Entropy class do 
not satisfy it, note that:
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For �� 0, changes in relative means affect not only IB, but also weights in IW.

( ) ( ) ( )�
���

�
�$

�

�

���
�
�

�� m
m
m

aa

a

a +��
�

�
��
�

�
= Î

=
�

�



3. Three Empirical Approaches (iv)

• Comment 2:
– A parametrically standardized distribution may make sense 

because: 

• Non-parametric estimation of           is very data-intensive. With six 
circumstances, three of which with three categories, there are 216 
possible cells in the partition. As cell size declines, sampling
variance on        becomes problematically large. 

• The parametric approach allows for partial measures of inequality of 
opportunity due to individual circumstances:

• The parametric approach allows for a Monte-Carlo approach to deal 
with biases arising from unobserved circumstance variables (BFM,
2007).  
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3. Three Empirical Approaches (v)

• Comment 3:
– Other measures of I.Op have been proposed in the literature

• Roemer’s approach “by tranche” considers inequality of opportunity at 
each quantile of the conditional distributions of outcome given 
circumstances (“relative efforts”), and aggregates these measures. 

– The two approaches give similar results when the conditional 
distribution given some circumstances stochastically dominates 
the ones given other circumstances.

• An opportunity dominance approach has also been suggested (Hild
and Voorhove 2004).



4. Data (i) 
�
 Country  BRA COL ECU GUA MEX PAN PER 

Survey PNAD 
1996 

ECV 
2003 

ECV 
2006 

ENCOVI 
2000 

MXFLS 
2002 

ENV 
2003 

ENAHO 
2001 

Sample selection criteria 30-49 
head or 
spouse 

30-49 30-49 30-49 30-49 30-49 30-49 
head or 
spouse 

Original sample size 85,692 22,517 12,650 6,956 8,631 6,339 13,947 

Observations with 
earnings and 

circumstances (a) 

50,560 16,575 9,671 4,661 4,478 4,127 9,830 

(share of original sample) 0.59 0.736 0.765 0.67 0.519 0.644 0.704 

Observations with 
income/consumption and 

circumstances 

71,688 22,436 12,643 6,865 6,726 5,653 13,649 

(share of original sample) 0.837 0.996 0.999 0.984 0.779 0.889 100,00 

�



4. Data (ii)
The circumstance variables

�
 BRAZIL COLOMBIA ECUADOR GUATEMALA MEXICO PANAMA PERU 
Ethnicity        

modality 1 white  self-reported ethnicity: 
blanco, mestizo or otro 

European maternal language   European maternal 
language 

modality 2 black (“negro”) and 
mixed blood 
(“pardo”) 

self-reported 
ethnicity:indígena, 
gitano, archipiélago 
or palenquero 

self-reported ethnicity: 
indigena, negro or mulato 

indigenous maternal language auto-declared 
indigenous 
ethnicity  

speaks indigenous 
language 

indigenous 
maternal language 

        
Father's occupation        

modality 1 agricultural worker missing agricultural worker 
(jornalero, propria finca) or 
domestico 

agricultural worker (jornalero 
or trabajador de su propia 
finca) 

other occupation agricultural worker 
(jornalero, propria 
finca or inactivo) 

n.a. 

modality 2 other  other (empleado 
asalariado, dueño, patrón, 
cuenta propia, rentista or 
estudiante) 

other (empleado asalariado, 
dueno o patron, independiente 
or inactivo) 

peasant or 
agricultural 
worker 

other (empleado, 
asalariado, dueño, 
patrón, or 
independiente)  

        
Father's and 
mother's education 

      
 

modality 1 none or unknown none or unknown none or unknown none or unknown none or unknown none none or dnk 
modality 2 completed grade 1 

to 4 
primary incomplete primary primary incomplete primary 

incomplete 
primary primary incomplete 

modality 3 completed grade 5 
or more 

primary complete 
or more 

secondary or more primary complete or more primary complete 
or more 

secondary or more primary complete 
or more 

        
Birth region        

modality 1 Sao Paulo & 
Federal district 

peripherical 
departments 

Sierra & Amazonia 
provinces 

Guatemala city, North-East  
departments and El Petén  

North, Federal 
District and 
foreign country 

cities and 
intermediate urban 
centers 

Inland non-
southern 
departments 

modality 2 South East (without 
SP), Center-West & 
South 

central 
departments(a) 

Costa & Insular provinces North & North-West 
departments 

Center-north other urban centers Southern and other 
costal departments 

modality 3 North-East, North 
or missing 

Bogota, San 
Andres and 
Providencia islands 
and foreign country 

Pichincha province (with 
Quito) & Azuay province 

South-East, South-West & 
Center departments 

Center-south, 
South and 
unknown 

rural areas Arequipa, Callao & 
Lima 

(a) Central departments are Boyaca, Caldas, Caqueta, Cundinamarca, Huila, Meta, Norte de Santander, Quindio, Risaralda, Santander, Tolima, Valle del Cauca.



4. Data (iii)

• Comparability caveats

– Consumption data not available for Brazil.

– Father’s occupation data not available for Colombia and Peru.

– Household income and consumption data adjusted for spatial 
price differences in all countries, but Colombia, Ecuador and 
Mexico.

– Imputed rents for owner-occupied housing included in income 
and consumption aggregates everywhere, except in Brazil and 
Mexico. 

– Reference period for earnings of the self-employed varies 
across surveys.



A1. Testing for stochastic dominance : conditional cdf’s 
of log consumption given mother’s education
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A2. Testing for stochastic dominance :  conditional 
cdf’s of log consumption given ethnicity

0
.2

.4
.6

.8
1

cd
f

-4 -2 0 2
consumption

others ethnic minorities

Colombia

0
.2

.4
.6

.8
1

cd
f

-2 -1 0 1 2
consumption

others ethnic minorities

Ecuador

0
.2

.4
.6

.8
1

cd
f

-2 -1 0 1 2
consumption

others ethnic minorities

Guatemala

0
.2

.4
.6

.8
1

cd
f

-3 -2 -1 0 1 2
consumption

others ethnic minorities

Mexico

0
.2

.4
.6

.8
1

cd
f

-2 -1 0 1 2
consumption

others ethnic minorities

Panama

0
.2

.4
.6

.8
1

cd
f

-2 -1 0 1 2
consumption

ethnic minorities others

Peru



5. Results (i)
(i) I.Op. measures are sensitive to which decomposable inequality 

index is used.
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5. Results (ii)
(ii) I.Op. measures can be presented in absolute or relative terms.

Results are reported for E(0), which is the only path-independent decomposable inequality measure in this class. 
This means that , and there is a single non-parametric estimate.�"�! Q=Q

Individual earnings
Total inequality and levels of inequality of opport unity

0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

BRA COL ECU GUA MEX PAN PER

E
(0

) 
in

d
ic

es

Total inequality

Inequality of opportunity
(non parametric estimate)

Inequality of opportunity
(parametric estimate)



5. Results (iii)
(iii) I.Op. measures are relatively robust to the choice of parametric vs. 

non-parametric decomposition method

Results are reported for E(0), which is the only path-independent decomposable inequality measure in this class. 
This means that , and there is a single non-parametric estimate.
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5. Results (iv)
(iv) The choice of welfare indicator matters for the measure of I.Op.

Results are reported for E(0), which is the only path-independent decomposable inequality measure in this 
class. This means that , and there is a single non-parametric estimate.�"�! Q=Q
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5. Results (v)
(v) Inequality of opportunity for consumption is substantial, but variable, in LAC

(vi) Family background variables dominate.
(vii) Ethnicity and geography particularly important in Central America.
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6. Concluding Remarks (i)

1. If Roemer’s definition of I.Op. is accepted, it is possible 
to measure it empirically.

• All methods are essentially variants of a within/between-group 
decomposition.

• Parametric approach is less data intensive, and allows for 
partial analysis; non-parametric approaches is more flexible.

2. In Latin America, inequality of economic opportunity:
• ranges from 20% to 35% for earnings.
• ranges from 23% to 37% for income per capita.
• ranges from 27% to 52% for consumption per capita.

3. Estimates are consistent with higher I.Op. for 
permanent income.

4. Family background variables are the most important 
circumstance variables in LAC, but spatial differences 
and ethnicity are important in Guatemala and Panama.



6. Concluding Remarks (ii)

5. Joint paper on learning achievement of 15 year-olds
• Using PISA data for five Latin American countries, we find that 20 

to 25% of total inequality of achievement is associated with a set 
of four circumstances; this is higher than the median share 
observed in a set of OECD countries.

6. Moving forward:

• Larger and more comprehensive data sets with information on 
the social and family background of adults.

• Once comparable analysis is carried out for a representative 
sample of countries around the world, could we use I.Op. levels 
for revisiting questions about the relationship between inequality 
and economic performance?

• Can policy be meaningfully devised to combat a Roemerian 
concept of inequality of opportunity? 



A3. Results (i)

Table 5: Inequality of Opportunity Indices for Labo r Earnings

GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2

TOTAL INEQUALITY 0.617 0.642 1.299 0.608 0.583 1.184 0.595 0.544 1.143 0.786 0.790 2.927 0.678 0.628 1.471 0.572 0.486 0.845
0.006 0.009 0.055 0.015 0.027 0.163 0.017 0.025 0.168 0.049 0.077 1.087 0.028 0.049 0.301 0.019 0.028 0.135

NON PARAMETRIC ESTIMATES

0.343 0.337 0.205 0.203 0.235 0.144 0.249 0.275 0.153 0.293 0.314 0.116 0.260 0.268 0.132 0.243 0.268 0.167
0.006 0.007 0.010 0.014 0.017 0.014 0.014 0.016 0.015 0.034 0.042 0.053 0.020 0.023 0.030 0.017 0.023 0.022

� 0.343 0.318 0.344 0.203 0.258 0.411 0.249 0.299 0.478 0.293 0.353 0.516 0.260 0.319 0.507 0.243 0.278 0.419
0.006 0.010 0.034 0.014 0.029 0.070 0.014 0.027 0.074 0.034 0.053 0.184 0.020 0.035 0.064 0.017 0.036 0.091

PARAMETRIC ESTIMATES
0.332 0.292 0.248 0.170 0.197 0.319 0.209 0.228 0.371 0.231 0.227 0.045 0.178 0.181 0.275 0.170 0.142 0.146
0.008 0.016 0.099 0.014 0.027 0.069 0.015 0.024 0.063 0.036 0.085 0.654 0.021 0.038 0.083 0.020 0.034 0.071

  Gender 0.035 0.016 0.000 0.003 0.000 0.000 0.032 0.000 0.055 0.054 0.033 0.031 0.030 0.007 0.000 0.000 0.000 0.000
0.003 0.006 0.031 0.007 0.015 0.049 0.008 0.019 0.077 0.017 0.044 0.330 0.016 0.040 0.184 0.010 0.023 0.063

Race 0.069 0.062 0.063 0.001 0.001 0.002 0.008 0.010 0.017 0.032 0.038 0.073 0.057 0.041 0.012 0.031 0.020 0.031
0.003 0.005 0.023 0.001 0.001 0.003 0.003 0.003 0.005 0.008 0.009 0.016 0.009 0.019 0.075 0.007 0.004 0.007

Father's occupation 0.073 0.063 0.068 0.057 0.055 0.000 0.016 0.019 0.043 0.076 0.066 0.056 0.051 0.033 0.055
0.003 0.004 0.016 0.008 0.018 0.095 0.008 0.011 0.027 0.010 0.018 0.069 0.011 0.024 0.100

Father's education 0.113 0.117 0.170 0.102 0.140 0.242 0.071 0.095 0.172 0.086 0.110 0.195 0.090 0.094 0.120 0.071 0.078 0.071
0.005 0.007 0.018 0.008 0.014 0.037 0.011 0.015 0.039 0.021 0.037 0.145 0.013 0.021 0.058 0.012 0.018 0.052

Mother's education 0.123 0.127 0.187 0.104 0.144 0.245 0.094 0.127 0.230 0.092 0.115 0.224 0.105 0.114 0.157 0.099 0.109 0.118
0.004 0.006 0.018 0.009 0.015 0.038 0.011 0.018 0.049 0.024 0.042 0.161 0.014 0.023 0.061 0.015 0.021 0.049

Birth region 0.052 0.035 0.021 0.017 0.006 0.000 0.015 0.017 0.000 0.025 0.036 0.103 0.041 0.034 0.005 0.056 0.060 0.093
0.005 0.006 0.021 0.007 0.015 0.060 0.005 0.010 0.033 0.010 0.018 0.072 0.011 0.021 0.077 0.012 0.015 0.029
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Sample individuals 30-49 with positive labor earnings and information on a set of circumstances (a) Father's occupation is missing



A4. Results (ii)

Table 8: Inequality of Opportunity Indices for Hous ehold Income (per capita)

GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2

TOTAL INEQUALITY 0.697 0.717 1.633 0.559 0.626 1.377 0.417 0.452 0.828 0.619 0.683 1.722 0.698 0.704 1.732 0.631 0.610 1.086
0.010 0.014 0.106 0.014 0.024 0.116 0.014 0.020 0.075 0.037 0.052 0.463 0.032 0.058 0.318 0.018 0.023 0.077

NON PARAMETRIC ESTIMATES
0.322 0.332 0.188 0.250 0.261 0.157 0.290 0.287 0.187 0.373 0.386 0.209 0.226 0.221 0.101 0.345 0.336 0.213
0.007 0.008 0.010 0.016 0.017 0.011 0.018 0.020 0.018 0.032 0.037 0.051 0.019 0.012 0.024 0.017 0.021 0.021

� 0.322 0.316 0.414 0.250 0.287 0.397 0.290 0.315 0.421 0.373 0.419 0.587 0.226 0.276 0.484 0.345 0.321 0.302
0.007 0.012 0.039 0.016 0.029 0.062 0.018 0.023 0.040 0.032 0.040 0.099 0.042 0.088 0.013 0.017 0.031 0.086

PARAMETRIC ESTIMATES
0.316 0.303 0.382 0.233 0.259 0.350 0.269 0.284 0.365 0.345 0.371 0.498 0.192 0.215 0.384 0.314 0.269 0.220
0.007 0.011 0.043 0.015 0.026 0.060 0.016 0.023 0.048 0.034 0.044 0.113 0.018 0.034 0.079 0.022 0.035 0.098

Race 0.078 0.071 0.098 0.000 0.000 0.001 0.022 0.020 0.028 0.082 0.077 0.102 0.039 0.032 0.053 0.067 0.036 0.038
0.003 0.004 0.015 0.001 0.001 0.002 0.004 0.004 0.006 0.012 0.011 0.014 0.005 0.006 0.010 0.011 0.006 0.006

Father's occupation 0.049 0.045 0.063 0.095 0.091 0.113 0.052 0.052 0.079 0.057 0.055 0.096 0.060 0.048 0.044
0.002 0.002 0.008 0.008 0.009 0.019 0.010 0.011 0.020 0.006 0.007 0.013 0.010 0.011 0.026

Father's education 0.137 0.147 0.232 0.152 0.178 0.276 0.117 0.126 0.173 0.145 0.164 0.257 0.069 0.084 0.166 0.103 0.099 0.120
0.005 0.007 0.027 0.009 0.014 0.033 0.010 0.013 0.026 0.020 0.024 0.062 0.010 0.015 0.036 0.014 0.016 0.028

Mother's education 0.150 0.162 0.252 0.153 0.179 0.278 0.154 0.167 0.227 0.203 0.225 0.341 0.086 0.103 0.201 0.164 0.155 0.160
0.005 0.007 0.027 0.009 0.015 0.034 0.012 0.017 0.037 0.023 0.033 0.089 0.012 0.020 0.047 0.015 0.021 0.058

Birth region 0.065 0.041 0.037 0.031 0.019 0.000 0.029 0.030 0.036 0.046 0.051 0.098 0.017 0.020 0.039 0.082 0.075 0.090
0.005 0.007 0.021 0.006 0.012 0.037 0.007 0.009 0.021 0.011 0.013 0.033 0.006 0.009 0.025 0.012 0.014 0.028
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Sample: individuals 30-49 with positive household income and information on a set of circumstances; (a) father occupation missing.



A5. Results (iii)

Table 9: Inequality of Opportunity Indices for Hous ehold Consumption Expenditures (per capita)

GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2 GE0 GE1 GE2

TOTAL INEQUALITY 0.449 0.503 1.013 0.354 0.375 0.574 0.409 0.436 0.676 0.639 0.943 5.415 0.382 0.375 0.541
0.009 0.014 0.052 0.013 0.016 0.037 0.029 0.032 0.060 0.064 0.154 1.585 0.018 0.020 0.045

NON PARAMETRIC ESTIMATES

0.265 0.275 0.177 0.344 0.347 0.270 0.524 0.536 0.440 0.270 0.194 0.044 0.412 0.380 0.280
0.012 0.012 0.010 0.019 0.021 0.021 0.028 0.029 0.028 0.038 0.039 0.029 0.015 0.015 0.014

� 0.265 0.304 0.456 0.344 0.353 0.427 0.524 0.542 0.630 0.270 0.372 0.647 0.412 0.400 0.471
0.012 0.017 0.026 0.019 0.024 0.034 0.028 0.029 0.031 0.038 0.069 0.119 0.015 0.022 0.038

PARAMETRIC ESTIMATES
0.244 0.271 0.408 0.321 0.326 0.389 0.503 0.519 0.606 0.169 0.116 0.028 0.382 0.357 0.411
0.010 0.016 0.032 0.017 0.022 0.035 0.025 0.025 0.027 0.034 0.071 0.222 0.021 0.027 0.048

Race 0.001 0.001 0.002 0.032 0.027 0.036 0.141 0.123 0.136 0.025 0.020 0.035 0.121 0.066 0.047
0.001 0.001 0.001 0.005 0.004 0.004 0.013 0.012 0.014 0.005 0.006 0.014 0.016 0.013 0.016

Father's occupation 0.106 0.103 0.120 0.073 0.071 0.088 0.043 0.037 0.064 0.054 0.051 0.065
0.008 0.009 0.017 0.011 0.012 0.016 0.007 0.009 0.025 0.010 0.009 0.011

Father's education 0.154 0.179 0.288 0.141 0.148 0.192 0.202 0.219 0.285 0.069 0.047 0.026 0.114 0.116 0.155
0.007 0.010 0.019 0.011 0.013 0.023 0.017 0.018 0.023 0.017 0.036 0.123 0.015 0.017 0.024

Mother's education 0.166 0.194 0.314 0.186 0.193 0.244 0.256 0.279 0.353 0.067 0.030 0.000 0.170 0.180 0.245
0.008 0.011 0.020 0.012 0.015 0.026 0.022 0.025 0.036 0.019 0.035 0.108 0.017 0.020 0.027

Birth region 0.040 0.032 0.035 0.040 0.044 0.058 0.102 0.103 0.137 0.027 0.021 0.012 0.098 0.097 0.129
0.006 0.010 0.027 0.009 0.012 0.021 0.013 0.014 0.020 0.008 0.016 0.050 0.014 0.014 0.020
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Sample: individuals 30-49 with positive household consumption and information on a set of circumstances; (a) father occupation missing.



A1bis. Testing for stochastic dominance : 
conditional cdf’s of log earnings given parental 

education
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A6. I.Op. in educational achievement
• Comparable data from the Program of International Student 

Assessment, 2000 (PISA – OECD) for five Latin American countries 
as well as advanced economies.

• Data on standardized, IRT-adjusted, test scores in mathematics and 
reading, for representative samples of 15 year-olds enrolled in 
school, with information on gender, mother’s and father’s education; 
father’s occupation; school location.

• 20 to 25% of total inequality of achievement associated with the set 
of circumstances; higher than median OECD country.

�
Share of IOp for achievement in reading - Parametri c estimates
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A7. BFM (2007) approach to omitted variable 
biases
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  GE0 GE1 GE2 
     
All circumstances Upper bound 0.3314 0.2939 0.2735 
 Mean 0.3248 0.2856 0.2398 
 Lower bound 0.3012 0.2603 0.1817 
     
Gender Upper bound 0.0365 0.0193 0.0000 
 Mean 0.0349 0.0163 0.0000 
 Lower bound 0.0322 0.0121 0.0000 
     
Race Upper bound 0.0974 0.0913 0.0771 
 Mean 0.0632 0.0569 0.0580 
 Lower bound 0.0276 0.0240 0.0262 
     
Father's occupation Upper bound 0.0927 0.0805 0.0765 
 Mean 0.0713 0.0614 0.0658 
 Lower bound 0.0390 0.0330 0.0379 
     
Father's education Upper bound 0.1527 0.1535 0.2043 
 Mean 0.1167 0.1206 0.1731 
 Lower bound 0.0865 0.0930 0.1416 
     
Mother's education Upper bound 0.1424 0.1452 0.2063 
 Mean 0.1258 0.1302 0.1902 
 Lower bound 0.1133 0.1192 0.1774 
     
Birth region Upper bound 0.0563 0.0365 0.0241 
 Mean 0.0514 0.0351 0.0209 
 Lower bound 0.0452 0.0320 0.0130 
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