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Figure 2: Relationship between duration of incomplete primary education (ISCED 1) and 
cumulative proportion of up to incomplete primary by cohorts aged 25-80+ in Latin America  

 

Source: Potancoková et al. (2014) 

Even small differences in durations of schooling and attainment shares result in different estimates 
of MYS for individual countries and across various datasets. A thorough harmonization of 
educational attainment categories and improved assumptions of standard durations of schooling 
result in better correspondence between the estimated MYS and those in observed values in 
microdata as shown by the description of the validation exercise in the next section. 

 

2.5 Validation 
 
As mentioned in sections 2.1 and 2.3, the back-projections result from a model with assumptions 
related to differential mortality (including migration) and education transitions. We present in this 
section the validation methodology. The result of the validation is discussed in section 3. We chose 
a modelling approach over interpolation between existing data points because of the flaws present 
in the data. While the historical data points do not enter the model, the outcome of the historical 
reconstruction of educational attainment is validated against other estimates of historical 
educational attainment as well as harmonized empirical datasets. We focused on data from 
censuses available from IPUMS (Ruggles et al. 2015), NSOs which show better fitting accuracies 
to the WIC 2015 back-projection dataset, but also from UIS which are exhaustive in terms of 
countries. Other empirical data sources (for instance survey data from DHS) were not used because 
of problems associated with education. 

The comparison between WIC 2015 and available historical data points is performed on the 
proportional share of the 6 education categories in the population aged 25 years and over (see 
Appendix Table A.1 for a complete list of available historical data). We measure the absolute 
differences in percentage points (pp) between the corresponding educational categories. The 
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Figure 9. Total population aged 25 years plus by education, Brazil, 1970-2010 (Barro and Lee 
2013) [authors illustration] 

 

 

The final difference lies also in the type of output and the scope. First, some provide only data on 
mean years of schooling instead of educational attainment (Cohen and Soto 2007; Cohen and Leker 
2014; Morrisson and Murtin 2009). Second, they lack basic demographic indicators like sex and 
detailed age groups (Cohen and Soto 2007; Cohen and Leker 2014; de la Fuente and Doménech 
2012; Morrisson and Murtin 2009) whereas it has been shown (Lutz et al. 2008) that the 
consideration of these two parameters helps to explain differences in economic outcome in many 
countries. 

Barro and Lee (2013) still is most comprehensive as it provides many education indicators by age 
and sex and over a long time period from 1950 to 2010 whereas the WIC 2015 dataset only goes 
back to 1970. Since the WIC 2015 reconstruction uses the information contained in the age, sex, 
and education structure of the population around the year 2010, it would be difficult to reconstruct 
further in time and would require more historical data points, as explained in section 2.1. On the 
other hand, the Barro and Lee (2013) dataset contains less countries (146 vs. 171) while they 
include 12 countries11 that are not listed in the WIC 2015 dataset. We excluded these countries 
mainly for the reason that those datasets are either hardly available from NSOs, the countries have 
a population beneath 100,000 or the data are of limited reliability. 

These, among other factors, cause the discrepancies between the WIC 2015 and other data sets. For 
the Barro and Lee (2013) dataset, out of the 134 countries and 893 data points available for 
comparison, only 162 data points or 18% show an absolute difference of less than 5 pp (categories 
A [47] and B [115]). As shown in Figure 8, the vast majority of the 468 comparable data points 
deviates by more than 10 pp in one or more educational categories (categories D [270] and F 

                                                      
11 Countries: Afghanistan, Barbados, Brunei, Botswana, Fiji, Libya, Mauritania, Papua New Guinea, Sri Lanka, Taiwan, 
Togo, and Yemen 
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Figure ). The pace of change also shows that the increase in education is mostly occurring at 
primary and secondary levels. More information on the number of countries in the sub-regions 
reaching the denoted thresholds over time can be found in Appendix Table A.2. 
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projection exercise) and would have to be pasted on the distribution. Furthermore it requires data 
that are difficult to harmonize even if using datasets that are supposed to be comparable across 
countries e.g. on quality of education such as Programme for International Student Assessment 
(PISA), the Trends in International Mathematics and Science Study (TIMSS) and the Progress in 
International Reading Literacy Study (PIRLS). However, it is clear that the quality and content of 
education and its relevance to address the challenges that are facing humanity today are crucial. 

Other interesting features that are not yet incorporated into the projections are the financial, 
physical, and human constraints associated with increases in developing education. At present, the 
scenarios are developed in an economic void, whereas many countries, especially whose with the 
participation in education is lagging behind at present, would not be able to implement some of the 
improvements intended in the scenarios, particularly the fast track scenario. 

The reconstruction and projection of educational attainment constitute important exercises because 
they contribute to show that the changes that have occurred in the past in terms of educational 
attainment have participated to the major improvements and societal advancement that the world 
has seen in the 20th century and that can best observed in the diminishing of human mortality. The 
challenges that planet earth is facing today and will be increasingly facing will require innovative 
solutions and inventive thinking, and education will be critical. 
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Appendix  

Table A.1: Availability of educational attainment from empirical census/survey data by country 
and year 

Region/country Notes Data 
points 

Empirical census/survey year         
1970 1975 1980 1985 1990 1995 2000 2005 2010 

Africa 
Algeria (A, C) 3 1971     1987     2002     
Benin (A, B, C) 3     1979   1992     2006   
Burkina Faso -- 3       1985   1996   2006   
Burundi (A, C) 2         1990       2010 
Cameroon (A, C) 4   1976   1987       2004   
Cape Verde (F) 1             2000     
Central African 
Republic (A, B, C) 3   1975     1988 1995       

Chad (F) 1               2004   
Comoros (F) 1           1996       
Congo (A, B, C) 2       1984       2005   
Congo DR (A, B, C) 2       1984       2007   
Cote d'Ivoire (A, B, C) 2         1988     2005   
Egypt (F) 1               2006   
Equatorial Guinea (F) 1             2000     
Ethiopia (F) 1                 2011 
Gabon (F) 1             2000     
Gambia (A, B, C) 2   1973         2000     
Ghana (A, B, C) 2 1970           2000     
Guinea (E) 2       1983   1996       
Guinea-Bissau (F) 1             2000     
Kenya (E) 6 1969   1979   1989   1999     
Lesotho (A, E) 2   1976             2009 
Liberia (A, B, C, E) 2   1974           2007   
Madagascar (F) 1                 2008 
Malawi (A, C) 4   1977   1987         2008 
Mali -- 3   1976   1987     1998     
Mauritius (A, C) 4 1972     1983 1990   2000     
Morocco -- 3 1971         1994   2004   
Mozambique (A, B, C) 2     1980         2007   
Namibia (A, B, C) 2         1991     2007   
Niger (A, B, C) 2   1977           2006   
Nigeria (F) 1                 2008 
Reunion (F) 1                 2008 
Rwanda (A, E) 3     1978   1991   2002     
Sao Tome & Principe (A, B, C) 2     1981           2009 
Senegal -- 2         1988   2002     
Sierra Leone (F) 1               2004   
Somalia (F) 1               2006   
South Africa (A, B, C) 6 1970   1980 1985   1996 2001 2007   
Sudan (A, E) 2       1983         2008 
Swaziland (A, C) 3   1976   1986       2006   
Tanzania (A, E) 3         1988   2002     
Tunisia (A, C) 4   1975 1980 1984         2010 
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Region/country Notes Data 
points 

Empirical census/survey year         
1970 1975 1980 1985 1990 1995 2000 2005 2010 

Uganda (C) 3         1991   2002     
Zambia (A, B, C, E) 4 1969   1980   1990   2002     
Zimbabwe -- 2         1992     2005   

  
Asia 

Armenia (F) 1             2001     
Azerbaijan (F) 1               2006   
Bahrain (A, E) 3 1971       1991   2001     
Bangladesh (D, E) 5   1974 1981   1991   2001 2004   
Bhutan (F) 1               2005   
Cambodia (F) 1                 2008 
China (A, C) 5     1982   1990     2005   
Cyprus (F) 2         1992   2001     
Georgia (F) 1             2002     
Hong Kong (A, C) 8 1971 1976 1981 1986 1991 1996 2001 2006   
India (C) 7 1971   1981 1987   1993 2001     
Indonesia (C) 12 1971 1976 1980 1985 1990 1995 2000 2005 2010 
Iran (F) 1               2006   
Iraq (F) 1           1997       
Israel (A, C, D) 7 1972   1982 1983   1995   2004   
Japan (E) 7 1970   1980   1990       2010 
Jordan (F) 1               2004   
Kazakhstan (F) 2         1989       2009 
Kuwait (A, C) 6 1970 1975 1980 1985 1988     2005   
Kyrgyzstan (F) 1             1999     
Laos (F) 1               2005   
Lebanon (A, B, C, E) 2 1970             2007   
Macau (A, B, C) 3 1970       1991     2006   
Malaysia (E) 10 1970   1980   1991 1996 2000     
Maldives (F) 2         1990     2006   
Mongolia (E) 2         1989   2000     
Myanmar (A, B, C) 3   1973   1983       2007   
Nepal (E) 3 1971   1981       2001     
Pakistan (C) 6 1972   1981   1990   1998     
Palestine (F) 1               2007   
Philippines (A, C) 7 1970 1975 1980   1990 1995 2000     
Qatar (A, B, C) 2       1986         2010 
Saudi Arabia (F) 1               2004   
Singapore (A, C, E) 4     1980   1990 1995     2010 
South Korea (E) 13 1970 1975 1980 1985 1990 1995     2010 
Syria (C) 5 1970   1981     1994   2004   
Tajikistan (A, B, C) 2         1989       2009 
Thailand -- 6 1970   1980   1990   2000     
Timor-Leste (F) 1                 2009 
Turkey (A) 7   1975 1980 1985 1990 1993 2000     
Turkmenistan (F) 1           1995       
United Arab Emirates (A, B, C) 2   1975           2005   
Viet Nam (A, B, C) 5     1979   1989   1999   2009 

  
Europe 
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Region/country Notes Data 
points 

Empirical census/survey year         
1970 1975 1980 1985 1990 1995 2000 2005 2010 

Albania (F) 1             2002     
Austria (A, C) 12 1971   1981   1991   2001   2008 
Belarus (A, B, C) 2         1989   1999     
Belgium (A, B, C) 4 1970   1981   1991   2001     
Bosnia-Herzegovina (C) 2 1971               2010 
Bulgaria (A, C) 3   1975     1992   2001     
Croatia (A, C) 4 1971       1991 1997 2001     
Czech Republic (E) 4     1980   1991   2001     
Denmark -- 2         1991   2001     
Estonia (A, C) 5 1970   1979   1989   2000     
Finland (A) 9 1970 1975 1980 1985 1990 1995     2009 
France -- 13 1968 1975 1982   1990   1999 2006 2008 
Germany (A, C) 2 1971               2010 
Greece -- 6 1971   1981   1991   2001     
Hungary (E) 10 1970   1980   1990   2001     
Iceland (F) 1                 2010 
Ireland (A, C) 12 1971   1981   1991 1996 2002     
Italy -- 6 1971   1981   1991   2001     
Latvia (A, B, C) 2         1988   2000     
Lithuania (A, C) 2         1989   2001     
Luxembourg (A, C) 2         1991   2001     
Macedonia (A, C, D, E) 2           1994     2008 
Malta (F) 1                 2010 
Moldova (A, C, E) 2         1989     2004   
Montenegro (F) 2 1971             2003   
Netherlands (A) 3 1971           2001     
Norway (E) 9 1970 1975 1980   1990   2000   2010 
Poland (A, C) 4 1970   1978   1988   2002     
Portugal (E) 6 1970   1981   1991   2001     
Romania (E) 5   1977     1992   2002     
Russia (A, C) 2         1989   2002     
Serbia (F) 2 1971           2002     
Slovakia (A, C) 4 1970   1980   1991   2001     
Slovenia (A, C) 4 1971   1981   1991   2002     
Spain (E) 10 1970   1981 1986 1991   2001     
Sweden (E) 6       1985 1991 1995 2001 2005 2010 
Switzerland (A) 9 1970   1980   1990   2000     
Ukraine (F) 1             2001     
United Kingdom (F) 1             2001     

  
Latin America and the Caribbean 

Aruba (A, B, C) 2         1991       2010 
Argentina (A, C) 7 1970   1980   1991   2001     
Bahamas (A, B, C, D) 2         1990   2000     
Belize (A, C, D, E) 4 1970   1980   1991   2000     
Bolivia (E) 5   1976     1992   2001     
Brazil (A, C) 8 1970 1976 1980   1991   2000   2010 
Chile (A, C, E) 9 1970   1982   1992   2002     
Colombia (E) 5   1973   1985   1993   2005   
Costa Rica (E) 5 1968 1973   1984     2000     






















