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WHAT IS THE DEGREE OF 
 INEQUALITY OF OPPORTUNITY 

IN EDUCATIONAL ACHIEVEMENTS  
IN EUROPEAN COUNTRIES? 

Research Question 

Literature Review 

Data 

Variables 

Explanatory 

Circumstances 
Individual Family School 

Achievements in 
mathematics 

tests 

• Gender 
• Immigration 

background 

• Parents’ 
education 

• Parents’ 
occupation 

• Home 
possessions 

School 
• Educational 

resources 
• Extracurricular 

activities 
Teachers 
• Morale 
• Climate 
• Shortage 

• Perseverance 
• Attitude towards 

school 
• Home works 

hours/week 
• Not Repeating a 

course 
• Not skipping 

classes 

Data set 
Methodology 

Results  

     
 

 

Inequality of Opportunity (IOp) 

Model II 

Overall inequality  in educational achievements 
(𝑦𝑖) is disentangled in two uncorrelated 
components: 
 
• Inequalities due to circumstances (𝑦𝑖𝐶) 
• Inequalities due to effort (𝑦𝑖E) 

 
Problem: Circumstances and effort are correlated. 
 
Solution: two ways to clean the correlation 
 
1. ROEMER’S  point of view: treat correlated part 

as circumstances 
 

2. SWIFT’S  point of view: treat correlated part as 
effort. 

 

PROCEDURE 

1. Imputation of missing values 

2. Estimate the models 

3. Construct counterfactual distributions where the 

only inequalities are due to circumstances (𝑦𝑖𝐶). 

 A parametric approach is used to construct 

counterfactuals. 

4. Measure IOp   

Program for International Student Assessment   
   PISA 2012 

21 European 
countries Model   I 15 year-old 

students 

𝑦𝑖 = 𝛼 + 𝛽  𝐶𝑖 + 𝛾  𝐸𝑖 + 𝑢𝑖25 

𝑦𝑖 = 𝛼 +  𝛽𝑅𝐶𝑖 + 𝛾𝑅ℰ⃗𝑖 + 𝑢𝑖 

𝑦𝑖 = 𝛼 +  𝛽𝑆𝒞𝑖 + 𝛾𝑆𝐸𝑖 + 𝑢𝑖 

𝑦𝑖𝐶 =  𝛼� + 𝛽̂𝑅𝐶𝑖 , +𝛾�𝑅𝓔� + 𝑢�𝑖 

𝑦𝑖𝐶 =  𝛼� + 𝛽̂𝑆𝓒𝒊, +𝛾�𝑆𝐸� + 𝑢�𝑖 

𝐼𝐼𝐼𝑅 = 𝑣𝑣𝑣 𝛽̂𝑅𝐶𝑖 + 𝑣𝑣𝑣 𝑢�𝑖  

𝐼𝐼𝐼𝑆 = 𝑣𝑣𝑣 𝛽̂𝑆𝒞𝑖 + 𝑣𝑣𝑣 𝑢�𝑖  

Counterfactual IOp measurement 
ROEMER 

SWIFT 

Sources of 
INEQUALITIES 

INEQUALITY OF OPPORTUNITY 

WITHIN  
individual responsibility 

(EFFORT) 

BEYOND 
individual responsibility 

(CIRCUMSTANCES) 

FAIR UNFAIR 

• Lowest  IOp and total inequality in Romania, Montenegro, Ireland,  Finland and 
Spain. 
 

• Highest IOp and total inequality in Belgium, Germany, United Kingdom , 
Switzerland, Bulgaria 
 

• High total inequality but Low IOp: in Portugal and France 
 

• Large influence of the correlation between circumstances and effort in IOp 
measures in Belgium, France, Portugal,  Luxembourg and Bulgaria 
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