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Abstract

The indicator of mean years of schooling (MYS) has the advantage of exgress
distribution of educational attainment in a single number. It is often used for cross
country comparisons and in economic and environmental models as the unique indicator
of educational attainment and human capital stock. The computation of MYS from a
given educational attainment distribution is complex for two main reasons. Fast, th
standard duration of different levels of schooling varies from country to country, and
within countries each school level can have different lengths depending on the type of
studies, for example, studies of general secondary as opposed to vocational secondary
Secondly, the calculation is biased by the presence of pupils/students who do not
comgete the full course at any level, which can amount to a substantial share in some
countries. To overcome these difficulties, the methodology used and detailed in this
paper computes MYS as the weighted mean of six educational levels based on ISCED
1997 chssification- no formal education, incomplete primary, completed primary,
completed lower secondary, upper secondary andsessindary education and the
procedure takes into account courdpecific educational systems as well as changes in
these systas over time. To adjust for the proportion with incomplete educational
levels, we developed regional sets of regression models to improve estimmt¥s of

for the incomplete primary category and a set of correction factors to duiljsr

levels. The models are built using detailed data on duration of schooling by grades
completed within primary level for 54 countries. We apply the method to estivhéS

for 171 countries in the Wittgenstein Centre (WIC) dataset on educationahrettdj

which served ashe base for the population projections by levels of education until
2100. Detailed data are available onlinevatw.wittgensteincentre.org/dataexplarér

the paper we compare our method and results for 2010 to the widely used Barro & Lee
data and to thadf UNESCO, the main provider of global data on education statistics,
and explain the differences.
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Global Estimates of Mean Years of Schooling: A New Methodology

Michaela Potandokova
Samir K.C.
Anne Goujon

1 Introduction

The frequentlyused indicator of mean years of schooling (MYS) has the advantage of
expressing the distribution of educational attainment in a single number. Itafotkeoften

used for crossountry comparisons as well as in economic and environmental models as the
unique indicator of educational attainment and human capital’stbhke importance of the
indicator has recently been highlighted in the updated methodology of the Human
Development Index (HDI) (UNDP 2010). MYS of population 25+ replaced the adult literacy
rate(UNDP 2009) in the calculation of HDI since 2010.

The computation of mean years of schooling from a given educational attainment
distribution is complex for two main reasons. First, the standard duration o&dtffevels of
schooling varies from country to country, and within countries each school level wan ha
different lengths depending on the type of studies, for example, studies odlgeseondary
as opposed to vocational secondary. Secondly, the calculation is biased by the presence of
pupils/students who do not complete the full course at any level, whilchamount to a
substantial share in some countries. To overcome these difficulties, the methagadagnd
detailed in this report computes MYS as the weighted mean of six educatiohallede¢he
procedure takes into account courdpecific educational systems as well as changes in these
systems over time. We developed regional sets of regression models to improageestf
MYS for the incomplete primary category and a set of correction factors ta &dijher
levels. The models are built using detailed data on duration of schooling by gradesedmple
within primary level for 54 countries, using miedata from the Integrated Public Use
Microdata Series(IPUMS) and from Demographic and Health Survg§3HS). Mean years
of schooling for primarylower and upper secondary are adjusted to account for the fraction
of those with incomplete higher level of education applying correction facttnsated from
the same set of microdata for 54 countries.

We apply the method to estimate MYS for 171 cdaestin the WIC dataset on
educational attainment as well as to the new set of the Wittgenstein Centre humdn capita
projections (Lutz et al. 2014). The new set of projections draws a global picture of

! There are many problems with the use MYS (often computed for ages 25+) radicaor of educational
attainment because it cannot possibly encompass in a single numbtuttural differences existing across age
groups. To illustrate, a country wittDIMYS can be a country where every age group has exactly 10 years of
schooling in case of no changes over time, or a country where the papolatioage 50 had on average 4 years
of schooling while the younger cohorts went through went through 16 gfesecbooling. However this point is
beyond the scope of this paper (see Lutz et al. 2010 for more discussion).

2 https://international.ipums.org/internationgd’st visited 7.02.2014]

% http://www.measuredhs.com/Dafkst visited 7.02.2014]



educational attainment levels today and alternative scenarios for thein@valuér the rest

of the cetury. Compared to previous work (KC et al. 2010; Lutz et al. 2007), three important
changes were implemented regarding data structure and coverage in the cujeetibqpso

the projection basgear data were updated to the year 2010 instead of 2000, the number of
education categories was increased from four to six to encompass a broademchnyzre
variability in levels of attainment, and the sample of countries was enlargeh 120 to 171

to cover over 97% of world’s population in 20Ithe harmonised dataset on educational
attainment by age and sex is the most comprehensive comparative datasetabioraduc
attainment availabléBauer et al. 2012).

We also compare our approach and results to the widely used Barro & Lée data
(Barro& Lee 2013)and to the UNESCO Institute for Statistics (UIS) new estimates of MYS
(UIS 2013)and explairthe differences that arise mostly due to differences in a/ the baseline
data, b/ in the methods used to estimate up to date educational attainment as well &s c/ in th
assumptions on duration of schooling at various (completed and incomplete) educational
levels. The estimation methodology of MYS was also applied to the projected pmpulati
(2015-2100)(Lutz et al. 2014)and the reconstructed historical shares of the population by
levels of educational attainment. In this paper, we specifically focus on He \war
estimates (2010), as well in the comparison with the two aforementioned datasets.

2 Estimation Procedures of Mean Y earsof Schooling

Mean (or average) years of schooling (MYS) of adults indicate the number pletech

years of formal schooliffgreceived on average by country’s population. Aéthodologies
(Barro & Lee D13; UIS 2013)use completed years of schooling and exclude years spent
repeating individual grades and we conform to this approach. The indicator is designed to
express countries’ educational attainment in a single number and is not meante&s expr
average duration spent in education.

The WIC methodology used computes mean years of schooling as the weighted mean
of six educational levels based on ISCED 1997 classification:

- no formal education

- incomplete primary (ISCED 1 not completed)
- completed primargyISCED 1)

- completed lower secondary (ISCED 2)

- completed upper secondary (ISCED 3)

- post-secondary education (ISCED 4, 5 or 6)

Definitions of the categories, data sources and treatment of the missingropliete
data are explained in detail in Bauer et(28112) Unlike other datase{®arro & Lee 2013;
Cohen & Soto 2007; UIS 20)3ve rely on our own estimates of educational attainment
distributions by age and sex and we harmonise the data into ISCED 1997 levels using
available ISCED mappings in order to achieve better comparability and aswisl ith the
primary data(de la Fuente & Doménech 2000). In the future, UIS intends to improve the

“ As of April 2013, based on increased number of sources. Downloaded from
http://www.barrolee.com/data/fulll.htrast visited in January 2014.

® http://stats.uis.unesco.org/unesco/ReportFolders/ReportFolderfasspisited 7.02.2014]

® Excluding preprimary education.


http://www.barrolee.com/data/full1.htm

quality of the UNESCO database on educational attainment using similar @ppooaurs
and include data from censuses or surveys provided directly by the nationakcsiatifices
(UIS 2013).

The population distributions by education, age and sex are estimated for 2010
(baseline year for the projections) using censuses and surveys for 171 so(s#eethe
appendix in Bauer et. al 2012 for the listing of the source data by country). MYS are
computed for the adult population aged 25 years and older. At this age, the majority of
younger adults have completed their schooling and reached potentially at fgtaposi
secondary degree and, therefore, any subsequent transitions to higher terteey theg can
occur at later age do not affect the educational distribution. Mean years of isghiooli
individual age groups are computed as

Ya = sté * dqu]

wheres] is a fraction of age group a having attained educational level jdanﬁ is the

corresponding duration of schooling in years (at a given educational level andven age
group).
MYS for population aged 25+ are calculated as weighted averaggeair 2ge groups:

MYS = Zé:lpa * Va
(1)

Wherea = 1 isage group 229 and so on until a=A which is normally age 100+ in our
dataset ang is proportion of the age group of the total population 25+.

The duration of schooling is the typical duration of completed primary, lower
secondary and upper secondary education (for ISCED A levels). Information oiordofat
schooling of completed ISCED levels is taken from the UIS datab@sethe calculation of
MYS for the base year, we take into account couspgcific educational systems as well as
changes in thesgystems over time. We assume that the change in the duration of schooling
applied to new entrants at the given level in the year indicated by the UIS. Tdns that if,
for example, change in duration happened at primary level those with the ageoetipeal t
minimum age of entering primary and younger were affected in our dabcuénd so on for
the subsequent levels. For the cohorts that were enrolled prior to 1970, which & {feata
for which UIS provides informatignwe use the same durations iasthe last year of
observation. UIS applies the same assumption in their estimates. For thetical@fldYS
for the projected periods, we used durations as of 2010.

For postsecondary education we apply 4 years of schooling to balance the wide range
of durations of programmes within this category. This educational categoryaid bnd very
diverse and the duration of schooling varies between the three ISCED categfbiiepost
secondary education. In addition, multiple programmes with differemtidaos are included
within the same ISCED category, therefore it is necessary to identify thie cormsnon
duration for each of the ISCED levels within the pmetondary education. Ideally, the
typical duration would be computed as weighted average of the typical duatithe fthree
corresponding levels; however, such level of detail is available only for a tyirairi
countries. The typical duration ranges from 2 years for-gasbndary nosertiary education

’ Available here:
http://stats.uis.unesco.org/unesco/TableViewer/document.aspriRi=136&IF_Language=eng&BR_Topic=0
, last visited 14.6. 2013



(ISCED 4Y, to 35 years of schooling for completed ISCED 5 level depending on enrolment
within short or long programmés UIS estimates the average duration of 5A level
programmes at 3.9 years (UIS 2013). Furthermore, a small fraction of population that
completed doctoral studies (ISCED 6) studied at least additional 4 years uponticonggle
ISCED 5 level, adding up to more than 20 years of schodling share is small but
increasing for young cohorts in developed countries).

Information on duration of postsecondary programmes is available for recest yea
only and typical duration of posecondary studies for older cohorts is unclear. Similar to
other approache@arro & Lee2013; UIS 2013), we assume same duration ofpesbndary
education for all age groups and time periods. A thorough estimate of the averaigpa ddfira
all ISCED postsecondary categories requires information on specifieadegnd types of
programmesompleted. Such level of detail is not available for educational attainment data
and typical durations may depend on cowsgcific traditions. For example, the distinction
between bachelor and master studies has been introduced-sopiadist countes only since
the late 1990s and until this date most university graduates typically needas Soyebtain
their degree.

One of the main challenges, when MYS are computed from aggregate education
categories and not from microdata with details on grade the estimation of the years
studied by the population with incomplete levels. Within our six categories, tlaissntleat
we needed to approximate the years of schooling for those with incomplete printhfgy a
the subsequent three categories of completed primary, lower secondary anceoppeary.
Although the majority of persons with completed primary, lower secondary or upper
secondary level of attainment did not study any further, each of thesertedegcludes a
fraction of individuals who studied some years longer at the next higher level but did not
complete it (see allocation rules described in detaiBauer et al. 2012) Researchers have
dealt with this problem in different ways. Some have adopted the assumption geasails
at a given level have completed exactly as many yeaschooling as correspond to the
typical level duration (de la Fuente & Doménech 2086)le others have opted for more
deterministic solutions attributing half the duration of the corresponding level to idenpe
who studied but did not complete the level (UIS 2013; Cohen & Soto 2007).

In the IIASA education projections (KC et al. 2010; Lutz et al. 2@@@&reding the
WIC ones, the average duration of each fourcation categories was determined using the
typical duration of schooling weighted by the educational distribution above and below eac
category. An average was obtained from the middle fifty percent of this range. [lilbevas
estimated based on the proportion between the category above and below asdexpthme
following example. In Mexico, the duration of primary completion is six yean#gwhat of
lower secondary is three years. Someone in the second category (pehaolycompleted)
in Mexico might have spent anywhere from six to nine years less one day in school. It was
assumed that the average years of schooling for those in the primary eductegoryca
would be within the inner 50% range of th® §ears range, i.e. between 6.75 and §es.
The following algorithm was used to then arrive at a single cowspiegific average which is
sensitive to the overall distribution: If there were no people with incompleteagyrim
education (i.e. everyone who gets enrolled completes the level), then the avestiga ddar
schooling for primary was taken to be 8.25 years; if there were no people withtat leas

8 UIS reports average duration of 2 years for ISGHBvel programmes (UIS 2013)
® Although some specific programmes, such as degrees in medicine aearpditsum up to typical duration of
6 years in many countries.



secondary (upper secondary and higher), the average was taken to be 6.75 ydarky, Simi
for the estimate of average years at incompleteany, proportions with no education and
completed primary were used; for average years at lower secondaryvievéboked at
completed primary and upper secondary shares etc. For postsecondary levehirthermi
duration needed to enter the postsecondatggory was used. These average years of
schooling for each education category were then used to calculate the aggre§atengys

all categories.

This method, though intuitive, was found to overestimate average years of schooling
as it tended to allotatoo many years of schooling to those who did not complete the level if
the proportion of the population at next completed level was large. This was pdytithgar
case for the duration of incomplete lower secondary education, which turned out titebe qu
high in the estimates and close to the duration of the completed upper secondary education
level particularly in weHeducated societies. Comparison to observed data proved that the
students/pupils tend to drop out earlier than the procedure estinféeekfore, we have
developed a different approach with the overall objective of obtaining more accurate
estimates of the MYS, closer to the observed values. The next sectiona @xpletail our
methodology to estimate MYS for the 171 dataset countrdesh relies on observed detailed
data on completed grades for a limited number of countries (N=54).

2.1 MY SEstimation Model for the Incomplete Primary Level

We estimate duration of schooling at the incomplete primary level by using a set@tmod
which are built upon detailed individual data on duration of schooling by grades completed
within the primary level for 54 countries (using miatata from the IPUMS and DHS). The
detailed data allow for the computation of empirical mean years of schoolirgekand sex.
The data were distributed in five broad regierisatin America, SouttEast Asia, South Asia,
SubSaharan Africa and Arab countriesince levels of development, and seemnomic as
well and cultural contexts prevalent across regions apgpeaduce distinct differences in the
slopes of the regression functf8nData were not available for Europe, North America,
Australia, Oceania and the-srviet countries in central Asia Developed countries tend to
collect only information on the highest level attained and the fraction of the popuwath

low educational attainment (lower than completed lower secondary level) isenageery
small.

Finding a sufficient number of countries with detailed data on education by both the
level and gradecompleted was challenging for some regions because data are mostly
collected for the highest completed level and not for information on completed grades. Whi
the coverage was rather good for Latin America, Asia andSahlaran Africa, finding data
for Arab countries was much more complicated.

19 Alternatively, country groupings could have followed similaritieseifucation systems (for example all
countries with French systebased, British systeiinased or systems typical for -smvig countries etc.
education system). However, differences across the countries witlarsgducation systems were greater
compared to regional groupings.

1 Early introduction of universal lower secondary education translatechigh completion of thiselel and a
negligible proportion of persons with lower educational attainmenichwmakes these countries distinctly
different from other countries in the region. We have attempted lab dunodel using DHS data for Kazakhstan,
Azerbaijan and Ukraine; however, recorded years/grades of education did restpoad to the education
mapping of UIS and other sources.



Our initial hypothesis was that there should be a positive relationship between th
number of years completed at primary level and the overall level of educatitaiamaint
since pupils would be more likely to drop out earlier in countries with low educational
attainment and attendance than in societies with high educational attainmentdroipergs
are rather exceptional and would occur at higher grades since childrppeted to stay in
education longer. Besides, level of compulsory education may play a role as it tends to be
higher in more developed countries (lower secondary compared to primary) and, adigitional
more developed countries may better enforce the rules and offer alternativaoedlcat
training trajectories for weaker pupils.

The analysis we performed confirmed that the hypothesis also holds acrosgsountr
and cohorts within individual countries as the duration of schooling within the incomplete
primary level is shorter for older (lesslucated) cohorts. Therefore, for countries and cohorts
with nearly universal primary education, we find higher duration of incompemary
among the fraction that has dropped out of primary. This relationship holds for both genders.
We found that MYS at incomplete primary level is about8@ of the duration of primary
education in most countries and for most-ggeups. Thus, a general rule of attributing half
the duration of the length of completed primary education applied in some othetsdattse
2013; Cohen & Soto 2007) should provide reasonable, although less precise, results.

In the next step we have tested the relationship between the duration of incomplete
primary education expressed as fraction of the typical duration of primarygfeem country
and age group and a/ simple proportions of incomplete primary, b/ cumulative propoftions
incomplete primary, and c/ ratios between those with no formal schooling and camplete
primary education. We tested different types of models (exponential, lineaf@setbe one
with the highest explanatory power. Below is the specification of the sinegiession
models for five regions (Figures5)-

The model using the cumulative proportion up to incomplete primary level had the
highest explanatory power in three regions. The fit of the model is best for lmagnoa and
Asia and lesser for SuBaharan Africa because of higher than expected MY Scofmplete
primary education in the least educated countries (for example Mali) and aneohigltler
age groups. Dispersion may also be related to the data quality egpieciallS for persons
above age 50. We excluded from the model for-Sabaran Africahose countries with an
HDI below 0.3 in 2010 i.e. Niger and Chad because the small fraction of children who start
attending primary education is more likely to attain more grades.

Further sensitivity analysis showed that building separate models fotedisé
educated African countries (which had HDI below 0.4 in 2010 (UNDP 2011)) and those
above the HDI threshold would improve the predictive power of the model for the more
developed SuiSaharan Africa (Rwould increase to 0.49 if only those with HDI above 0.4
are taken). This means that the relationship between the duration of incompletey prima
schooling and proportion of population with at most incomplete primary education holds for
countries which have started the education transition, i.e. younger cohorts ang getti
increasingly enrolled in educational system and progress towards higheati@uiaic
attainment. However, it does not hold in least developed countries in the Sahel belt in which
85-95% of all age groups have either no education or only a few years of priduagtien,
and when improvement across age groups has been limited.

In South Asia, the model using simple proportions vimtomplete primary rather
than cumulative proportions was chosen because of its better explanatory power.

10



We tested separate models for men and women. Women tend to drop out from
primary education more frequently than men as is evident from the compaoSohs
proportions of men and women with incomplete primary education. However, the regression
slopes were rather similar and we decided to apply a single model for begh sex

Figure 1. Relationshipdiween Duratiorof Incomplete Primary Education (ISCE1) and
Cumulative Proportiorof Up to Incomplete Primarypy Cohorts Aged 280+ in Latin
America
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Ecuador, El Salvador, Haiti, Honduras, Mexico, Nicaragua, rRan®eru, Uruguay, Venezuglamost recent
censuses or DHS]
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Figure 2 Relationship betweeburation of IncompletePrimary Education (ISCED 1) and
CumulativeProportion ofUp to IncompletePrimary byCohorts Aged 2570+ in subSaharan

Africa
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Figure 3. Relationship betwedburation of IncompletePrimary Education (ISCED 1) and
CumulativeProportion ofUp to IncompletePrimary by Cohorts Ayed 2580+ in SouthEast

Asia
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Figure 4 Relationship betweeburation of IncompletePrimary Education (ISCED 1) and
CumulativeProportion of Up toricompletePrimary byCohorts Aged 25-80+ in Soufsia
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Figure 5 Relationship betweeDuration of IncompletePrimary Education (ISCED 1) and
Cumulative Proportion of up tolncompletePrimary by Cohorts Ajed 2580+ in Arab
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For Europe, North America, Australia, Oceania and theaxet countries in central
Asia we assume the same relationship as in Latin America, i.e. rather higlordwht
schooling for those with incomplete primary since these nsgienefit from high levels of
educational attainment. The fraction of the incomplete primary educatiogocati@ these
regions is negligible overall, even for older cohorts and the effect on the finalofaMYS is
therefore tiny.

In the projection, duration of schooling for incomplete primary was calculated using
the above relationships. We assume the same typical duration of primary@udasati 2010
for all projected periods. UNESCO publishes information on typical durations of schooling
annually but we refrain from any changes in educational systems beyond 2010.

2.2 Estimation of MY S Correction Factorsfor Primary and Secondary Education

For primary, lower and upper secondary levels, we have estimated correctios tacwblate
average durain of schooling, to take into account the fraction of persons who enrolled into
the next higher level e.g. in upper secondary education for those who have completed lower
secondary educatienbut did not complete it. Therefore, the mean years of skigpat these

levels should be a little higher than the typical duration of study at the giveniedathvel
because some pupils studied at the next higher level but did not complete it. How much
higher the duration of schooling is would depend on the fraction of pupils who did not
complete their studies and how early or late they dropped out. For example, if dypatadn

of primary education is 6 years and pupils typically need 3 additional years toetehopier
secondary level we can expect ttta observed duration of schooling would be higher than 6
years because those who studied in grade 1 or 2 in lower secondary but did not complete
grade 3 are counted together with those with completed primary education.

We have tested the relationshipstween the duration of schooling and simple or
cumulative proportions by educational level using the same dataset of 54 countried util
section 2.1. However, we could not find any plausible relationship which would allow us to
estimate MYS using thmformation on educational composition in a similar way as we did
for the incomplete primary level. This is probably caused by varying dracii those with
incomplete higher level of education across countries and cohorts. As a solution, deel deci
to edimate correction factors based on average values of observed durations of schooling at
the three levels computed from microdata for 54 countries.

The correction factors were estimated for three broad regiduadin America, Asia
and Africa® — observing banges across different age groups. Differences between the
regions are relatively small and therefore we estimated the correatitors for only three
broader regions.

For primary level, the positive trend across age groups (from older to younger age
groups -see Figure 6) was used to adjust the average duration of primary edugatiga b
groups. For example, if standard duration of schooling for age gro@® #5six years we
apply the correction factor of 1.15 (Table 1) to adjust for the fractiopoptilation with
incomplete lower secondary education in African countries. The correction thtbnes
with the increasing age (Figure 6). This means that older men and women spentisherter

12 Comparison of the results for 3 broad regions and 5 more detaiggonal countrgroupings used in the
models described in the previous smtt showed very similar values for Sotllast and South Asia.
Comparisons showed no distinct pattern for Arabic countries eitldesinoe their values were in line with the
averages for the corresponding broader regions we did not create a sepanaferrédgise countries.
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in lower secondary education before dropping out compared to younger cohorts. This patte
is in line with the expected positive effect on the duration of schooling duringpla@saon

of education. The correction factors are expressed in relative termsdégaioal duration of
primary education varies betwe8 to 6 years in most countriés

For lower and upper secondary education, the average values are quite stable
across ages. We could not identify any trend by age (see Table 2) and thesefarsingle
value for all age groups: 1.05 for Latin America, 1.04 for Africa and 1.00 for'‘Asia
calculated as the average across age groups. For Europe, North Amesigaieexountries,
and Australia and Oceania we apply the values found for Latin America.

In the projections, these correction factors were applied to respective cohorts, such
that at each step, the youngest cohort has the same correction factorohighbatoungest
cohort in the baseline.

Final results including the country rankings of MYS for population 25+ for the 171
countries are presented in the appendix tables. The whole dataset is availaleleabtilis
addresswww.wittgensteincentre.org/dataexplorer

13 According to UIS ISCED mappings, @oviet countries in Central Asia have the shortest duration of primary:
3 years. In other countries the duration varies between 4 and 6 years.

*The value is close to 1 in Asia because most students in countries ik@trdepal, which have educational
systems based on the British system, completegtéde (ISCED 3C) and only a small fraction completds 12
grade (ISCED 3A). Durations of A levels are reported as typical dusatioall counties by the UIS and no
such information is at hand for B and C levels.
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Figure 6 Correction Factors for the Average Duration of Completed Primary for Thoael B
Regions
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Table 1 CorrectionFactorsfor the Average Duration of Completed Lower and Upper
Secondary Educatiomf Three Broad Regions

Lower secondary Upper Secondary

LAM Asia Africa LAM Asia Africa
25-29 1.09 1.02 1.08 1.05 0.99 1.03
30-34 1.09 1.02 1.09 1.05 0.98 1.03
35-39 1.09 1.05 1.10 1.05 0.98 1.03
40-44 1.08 1.06 1.10 1.05 0.99 1.04
45-49 1.09 1.03 1.10 1.05 0.99 1.03
50-54 1.09 1.03 1.09 1.05 0.99 1.04
55-59 1.08 1.03 1.08 1.05 0.99 1.04
60-64 1.08 1.03 1.08 1.05 0.99 1.05
65-69 1.08 1.03 1.08 1.04 0.99 1.05
70-74 1.10 1.04 1.09 1.05 0.99 1.05
75-79 1.08 1.04 1.08 1.05 0.98 1.06
80+ 1.10 1.04 1.12 1.04 0.99 1.07
AVG 1.09 1.03 1.09 1.05 0.99 1.04
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3 Comparisonswith Other MY S Estimates

3.1 Comparison with the 2007 Dataset

This section compares and evaluates the MYS obtained by the earlier method defegloped
the previous round of education projections (Lutz et al. 2007, KC et al. 2010) with the present
procedure. The 2007 method is explained in section 2. We applied this method to the WIC
dataset. This method was found to overestimate mean years of schooling (ingvaiic
countries with on average high educational attainment) when compared with the ntean yea
of schooling computed directly from the census muaata ad from surveys (Figure 7).

Figure 7. Comparison of MY®Dbtained from the 2007, thidew Procedure forPopulation
25+ and Observed MYS (Computed from IPUMS or DHS) for 54 Countries
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Source of the observed data 2€8@.0 census rounds; IPUMS.

The presenprocedure resulted in better correspondence to the observed data for most
countries (results for 29 out of 54 countries are within 5% difference from the abh84vi&
while the IIASA 2010 was similarly accurate in only 8 countries) and iflengeviations
from the observed data (40 out of 54 countries within 10% difference compared to 22
previously). The previous procedure, referred to as 2007 method in this section, based on
weighting resulted in overestimated MYS by more than 10% in 33 out of 54 iesuatd
underestimated by more than 10% in 5 countries. De la Fuente andnBomiFuente &
Doménech 2013)also found in their analysis of the datasets on MYS that this method resulte
in too high MYS.

The new modebased procedure resulted in underestimated values by more than 10%
in 6 countries and in overestimated values in 8 countries. Greatest deviationshé&om
observed MYS are found in absolute terms in African countries (Liberia and Ziralizbng
clear outliers). In relative terms, Liberia and Bangladesh show grekgesition from the
observed values (Bangladesh was an outlier from the regional pattern). Hothevaeew
procedure reduced the deviation from observed valudbdee countries as well.
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Figure 8 depicts differences in the MYS computed using the improved {inaskdi
procedure and the older approach developed for the IIASA 2010 projections for aédrge
171 countries with information on educational attainm@éihie figure shows that the new
procedure leads to consistently lower estimates of MYS. The new +inasiedl procedure
returned higher MYS compared to the previous method in only 5 countries: Niger, Chad,
Ethiopia, Burundi and Bhutan. The differences were, however, very small and after rounding
to 1 decimal place they were no longer evident.

Figure 8 Comparison of the MY3SComputed for 171Countries Wing theNew WIC and
Older 2007 Method, 2010
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3.2 Comparison to Other Datasets

Comparisons between several other datasets on MYS and educational attéBamen&

Lee 2013; Cohen & Soto 2007; de la Fuente & Doménech 2000; UIS @8&2)ed limited
correspondence of the results because of a/ differences in the types of sayrbéfidats in

the UNESCO data that are widely used for such estimates, c/ variations in ther rand
definition of educational categories, and d/ assumptions about number of years ohgchooli
for incomplete levels and posecondary education.

We compare the new WIC 2012 estimates for 2010 to the 2010 value in the most
recent version of the Barro & Lee datd3¢Barro & Lee 2013)nd to the estimates of UIS
published in December 2013 (UIS 201¥)ther existing datasets i.éde la Fuente &
Doménech 2000were not publicly available at the time of this report anymore or the
published results did not span beyond 2000, i.e. (Cohen & Soto 2007). Until 2013, UNESCO
used directly the Barro & Lee estimates of MYS. Presently, UIS folloesBtrro & Lee
approach to compe their own estimates; however, it uses only the educational attainment
data reported to UNESCO by the questionnaire sent every year to natioraésgelaws in
these data lead to heaping in MYS in some countries as if the UIS was not checking the
accuacy of the classification into the ISCED categories and consistencgsadifberent

> As of Aprl 2013, based on increased number of sources. Downloaded from
http://www.barrolee.com/data/fulll.hirast visited inJanuary 2014.
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datasets. The latest BakolLee dataset supplements UNESCO data collection with data from
Demographic Yearbooks as well as data from censuses and surveys, some @ildotet c
from national statistical agenci8s The WIC dataset, in contrast, relies on thoroughly
harmonised data from censuses and surveys to guarantee better compamalnlts
countries.

Both Cohen and Soto (2006) and de la Fuente andébach (2000 and 2006) find
that MYS available from Barro & Lee datagBarro & Lee 2001}jend to be lower than when
OECD data are used for the corresponding countries or when alternative esstameatnade
using different approaches (not filling in the missing data points using enrolates} for
example). Underestimated MYS for the OECD countries remain a problem of thé recen
updated Barro & Lee dataset as we show later in this section. UIS arrivightly slifferent
results than Barro & Lee using a procedure based on Barro & Lee approach (2013) but UIS
refrains from further adjusting input data by splitting them into more detailed education
categories if they are reported for a broad category comprising seS8&m&DI levels. This
means that some of the differences between the three datasets can be cleatbdattrithe
categorisation of input data and the methods Barro & Lee use to estimate inedeyaks.

Table 2.The Main Differences andSimilarities in the Three Datasets orMean Years of
Schooling

WIC 2012 Ul S 2013 Barro& Lee

N countries (2010) 171 35 142

Education categories (ISCED

1997) no education no education no education
incomplete ISCED
1 incomplete ISCED 1 incomplete ISCED 1
ISCED 1 ISCED 1 ISCED 1
ISCED 2 ISCED 2 ISCED 2
ISCED 3 ISCED 3 ISCED 3+4
ISCED 4+5+6 ISCED 4 ISCED5+6

ISCED 5+6

Number of years at each level | UNESCO database UNESCO database | UNESCO database

1/2 of ISCED 1 1/2 of ISCED 1

N years for incomplete ISCED | modelbased duration duration
N years for incomplete ISCED |
and 3 correction factors | notconsidered not stated
ISCED 4+5+6 - 4
N years at postecondary level | years ISCED 4- 2 years | incomplete 2 years

ISCED 5+6- 4 years| completed 4 years

Documentation of all estimations methods and assumptions used in generating the
educationalcomposition can help users understand differences in accuracy of the data for
different countries (for the WIC dataset, see Appendix of Bauer et al. 2012 aboutaall da
adjustments). The comparison between the datasets is not straightforwandebetaa
slightly different definition of educational categories although both ardoas ISCED 1997.

We have tried to summarize the main differences between the three datasets in Table 3.

® Barro & Lee do not specify their source data in more detail but they do notséeciude DHS. WIC dataset
makes use of DHS data if censuses were not available for the country.
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A significant advantage of the WIC dataset is a greater level of detail ivbemes to
age and a thorough harmonisation based on ISCED 1997 (see section 3.1 about the latter
point). We have collected the data iyé&ar age groups for vast majority of the countries and
for a small fraction we had data aggregated into broadegragps; for these we have used
interpolation techniques to estimate the education sharesybgrbages. Barro & Lee use
mostly data compiled by UNESCO which often lack detail and are presentedyead 0r
even broader age groups. Barro & Lee do not make any adjustments, i.e. two enibSequ
year age groups are assigned the same values. This does not affect the re¥dtibgtit is
a limitation for some users because the MYS are identicalyeabage groups with average
shares presented for the corresponding 10 year age group in the input data. So far, UIS
published estimates for population 25+ only.

To compare the MYS for total population 25+ we show the results for 125 countries
found in WIC and Barro & Lee datasets for the year 2010 (Figur®I9).estimates were
available for 32 countries only because UIS published MYS only for the years ailtiabdsy
data and refrained from estimates beyond the data points reported to thexpeéted MYS
are lower in the Barro & Lee dataset compared toVIH€’s in particular for the better
educated countries (OECD countries, highlighted in dark orange) while the diffeienc
smaller for the least educated. The difference in MYS between Barro & Lee and WI
estimates is more than 1 year of schooling for %e countries (N=43) and the maximum
difference is 3.9 years in Finlatld For the 125 countries, the WIC average is 0.55 years
higher than the Barro & Lee average (8.55 vs. 8.0 years).

Figure 9 Mean Yearof Schoolingin 2010 in Barro & Lee, WIC and UIS Datasets, 125
Countries (OECD Countries Highlightel Dark Orange)

" We used data provided and categorised into ISCED 97 bfitimish NSO. However, 4 lowest education
categories were grouped together into one broad category. To split iividuatlsubcategories we used analogy
to other Northern European countries.
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UIS estimates are added to illustrate the range of estimates for a cdommgny
cases the differences between all 3 estimates are small; in some cases UIS MYS are closer
WIC and in other cases UIS estimates are closer to Barro & Lee MYS. Tileigirbetween
Barro & Lee and UIS data can be expected as the UIS follows the Barro &pesach and
for many countries both rely on the same source data. Still, UIS estimatdevidoped
countries tend to be higher compared to Barro & Lee and more in line with the WIC
estimates.

While UIS always builds on observed educational distributions, Barro & Lee further
adjust the data by estimating incomplete levels using completios fabe example, they
assume that some fraction of those who report completed tertiary educatiom lastenot
competed the level. This approach leads to underestimation of MYS in some cogegies (
Figure 9 and Table 4). Adjustments in the WIC dataset limited to splitting of broad
education categories into corresponding ISCED levels for a small subset afiesoual
such adjustments are carefully documenteg@Bauer et al. 2012).

Differences between individual countries are reflected in different countkyngmn
Table 3 (next page) depidisese differences by showing the top 20 and bottom 15 countries
using a set of 125 countries included in both datasets. UIS results are added for thescountrie
with available MYS for 2010 or a value for 3 years before or after the retengars (to
increase the number of observatiolis\Complete ranking of all 171 countries in the WIC
dataset are displayed in the Appendix.

18 Educational composition and the resulting MYS are fairlylstand would not change significantly within 3
years from the reference year.
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Table 3 MeanY ears ofSchooling in 2010 in Barro & Lee, WIC and UIS datasets

Rank ByBarro& Lee BL WIC UlsS | ByWIC BL WIC uls
1 United States 13.3 12.9 12.9*| Finland 10.3 14.2 -
2 Norway 12.6 12.6 12.7*| Germany 12.2 13.7 13.3
3 New Zealand 12.5 12.9 - New Zealand 125 12.9 -

4 Czech Republic 12.3 12.3 - | United States 13.3 12.9 12.9*
5 Germany 12.2 13.7 13.3 | Lithuania 10.9 12.8 12.3
6  Australia 12.0 12.0 13.0 | Estonia 12.0 12.7 -
7 Estonia 12.0 12.7 - Switzerland 10.3 12.7 13.5*%
8 Israel 11.9 115 12.4 | Norway 12.6 12.6 12.7*
9 Russia 11.7 10.4 - Sweden 11.6 125 -
10  Slovenia 11.7 11.8 11.8 Japan 115 12.5 -
11  South Korea 11.7 11.9 11.8 | Latvia 10.4 12.3 -
12  Hungary 11.7 11.1 - Czech Republic  12.3 12.3 -
13  Sweden 11.6 12.5 - Iceland 10.4 12.2 -
14  Ireland 11.6 12.0 - Slovakia 11.6 12.1 -
15 Slovakia 11.6 12.1 - Denmark 10.3 12.1 12.7*
16  Japan 115 12.5 - Austria 9.7 12.0 -
17  Ukraine 11.3 10.1 - Australia 12.0 12.0 13.0
18 Netherlands 11.2 115 11.8 Ireland 11.6 12.0 -
19 Lithuania 10.9 12.8 12.3| Poland 10.0 11.9 11.7
20 Armenia 10.8 10.4 - South Korea 11.7 11.9 11.8
111 Morocco 4.4 4.1 - Bangladesh 4.8 4.7 -
112  Céte d'lvoire 4.3 3.4 - | Gambia 2.8 4.6 -
113 Malawi 4.2 5.1 - Morocco 4.4 4.1 -
114 Guatemala 4.1 5.0 5.6 | Rwanda 3.3 3.9 -
115 Liberia 3.9 1.6 - Nepal 3.2 3.8 -
116 Rwanda 3.3 3.9 - | Pakistan 4.9 3.8 4.6
117 Nepal 3.2 3.8 - Sierra Leone 29 3.6 -
118 Benin 3.2 2.8 - Cote d'lvoire 4.3 3.4 -
119 Sudan 3.1 2.9 - | Senegal 4.4 3.1 2.4
120 Congo DR 3.1 6.3 - Sudan 3.1 29 -
121 Sierra Leone 2.9 3.6 - Benin 3.2 2.8 -

122 Gambia 2.8 4.6 - Mozambique 1.2 1.7 -

123 Mali 15 1.4 2.0 | Liberia 3.9 1.6 -

124  Niger 1.4 1.1 - Mali 1.5 1.4 2.0

125 Mozambique 1.2 1.7 - | Niger 1.4 1.1 -

Notes: * corresponds to 2007, 2008 or 200&rresponds to 2011 or 2012.
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3.2.1 Differences Arising from Categorisation and Different Data Sources

The indicator of MYS is sensitive to differences in categorisation becadseeedifduration

of schooling is attributed to the population share with a given (differentbcaaéd)
educational level. In the three datasets, the main difference laystiedabraent of the ISCED

4 category: it constitutes a separate category only in the UIS datagetinithe WIC dataset

it is part of the highest education category (i.e.{3esbndary education) and in Barro & Lee

it is included in secondary (Table 3). While the latter assumption holds for ateries, in

most countries ISCED 4 graduates have to study on average about 2 years londer than t
pupils in uppeissecondary. We can expect that in countries with-magligible share of
ISCED 4 graduates e.gatvia, Barro & Lee estimates would be lower than UIS or WIC

We can also expect the MYS from WIC dataset to be higher than the other two
because the years studied at incomplete levels are taken into account usingeitt@morr
factors. As shown latewe really find that WIC estimates tend to be above the Barro & Lee
results for the same countries and different treatment of incomplete lenglibuies to this.

To give an example, in the Barro & Lee dataset a person with some seceddeayion (i.e.

those who have not completed ISCED 3 level) are attributed the duration of schooling of the
completed lower secondary education. Furthermore, compared to the otherasetsjaiur
approach in estimating the duration of incomplete primary educationatol@ lower mean
duration of overall schooling for less educated countries and a longer duration of grhoolin
for better educated countries.

Handling of the unknown education group can impact the results if the share is non
negligible. We assume random distribution and do not attribute unknowns to any single
category; UIS claims to follow the same procedure with the exception that it exchidsets
where the share of unknown is above 10%. Barro & Lee rely on the data classiGdteby
institutions and do not explicitly state how they treat the unknown. With data provided by
other institutions it is difficult to guarantee that the same phaeeis applied uniformly
across all countries. For example, the Barro & Lee estimate of 10.3 yeatsoatien for
Switzerland in 2010 seems low for an advanced country; in fact it would mean thegeave
schooling was at the level of completed lower secondary schooling. Further imsmédtieir
input data revealed that the proportion of persons with no education is aboashigher
than data published by the Swiss statistical Office or EUROSTAT (about 9% ofcatedu
compared to about 3% for atlplopulation aged 264). Low MYS are clearly an artefact of
allocating the proportion with unknown education to the no education category.

The surveyed educational categories found in censuses or surveys are ofteedot bas
on ISCED categories and trartgda to ISCED is problematic due to ambiguous categories
which comprise several ISCED levels. These can be translated to ISCE&rarthan one
way, depending on the rules and assumptions made. The advantage of the WIC dataset is a
thorough harmonisation and uniform application of the same set of rules to allocate
ambiguous categories. In contrast, other authors have pointed out flaws in the UNBSCO
series on educational attainment, including sharp breaks in series due teschan
classification critda. Validation of the WIC dataset with UNESCO data (Bauer et al. 2012) is
nearly impossible due to the many categorical incongruities between thatasetd. These
problems in the initial data are translated into resulting MYS and affect compgrabilit

¥1n Latvia, 30% of population 25+ had ISCED 4 level according to census 2001 dataoMawia in 2010
are 10.4 in Barro & Lee and 12.3 years in WIC dataset; UIS estimatealtre at 12.4 in 2006.

23



Differences in the treatment of ambiguous categories also influence deviations i
MYS in the two datasets. Often there is no single “correct” solution to alomath
ambiguous categories. The advantage of the WIC data is that we apply the Isaat®mal
rules to allocate ambiguous categories the same way in all countries.

A good example is the case of Bulgaria depicted in Table 4. The differencéSroM
X years between the Barro & Lee dataset and WIC dataset is caused by défleatton
rules forthe primary education category which in Bulgaria consists of 2 cydhes ' Cycle
(Grades 1 to 4) corresponds to primary and fHecycle (grades B) corresponds to lower
secondary. However, original education categories surveyed in census ddferentiite
between the completed and incomplete levels. Therefore it is up to the researeiigerto
consider Primary S cycle as completed or incomplete ISCED 1 and Primdfycytle as
completed ISCED 1 or ISCED 2 because both levels are mixede WIG dataset we treat
these categories as completed primary and completed lower secondary educatise diecau
the assumed high completion rates in compulsory education in-sdivéet and possocialist
countries. For the sake of comparability we follitne same rule in all pesbcialist countries.
Any of the two solutions is “correct” and the differences in MYS illustthgesensitivity of
the indicator to such allocation decisions.

Table 4.Differences inEducational Composition for Bulgaria in Bar& Lee Dataset (BL)
and WIC [atasetCensus 2001

Inc. Lower  Upper
None primary Primary sec. Ssec. Secondary Tertiary MYS
30-34 BL 0.9 3.0 15.3 25.5 26.8 52.3 28,5 108
35-39 BL 0.8 3.0 15.7 28.6 26.5 55.1 254 106
4044 BL 0.8 3.3 16.6 27.0 25.0 51.9 27.3 107
4549 BL 0.8 3.7 21.3 23.9 23.5 47.4 26.8 105
5054 BL 1.0 4.5 26.7 23.8 23.6 47.4 205 101
Inc. Lower  Upper
None primary Primary sec. Sec. Tertiary MYS
30-34 WiIC 1.1 0.7 3.0 15.1 51.9 67.0 28.3 113
35-39 WiIC 1.0 0.6 29 15.6 54.6 70.2 252 112
4044 WIC 1.1 0.7 3.3 16.4 51.5 67.9 27.1 112
4549 WIC 1.0 0.7 3.7 21.1 46.9 68.1 265 110
5054 WIC 1.4 0.8 4.5 26.4 46.8 73.2 20.2 105

Note: WIC data are based on census results published by the Bulgarian N&&iled education categories and
allocated based on ISCED 1997 mapping using rules described in &@awa¢r2012. Small differences in the
share may arise from computation on the census sample (IPUMS, Wi€)svfull census results or from
different hanlling of unknown education category.

Another illustration of the difficulty in category allocation can be found hSexiet
countries, including the Russian Federation where depending on the programmeastddied
its duration, the students of secondary vocational schools achieve either ISCEDS8A or
levels. However, data are available only for the entire category. Moreover, rtheative
duration of schooling in these programmes isl2lyears and more than half of the
population has followed this type of schooling. Barro & Lee include them in the yertiar
category and the MYS are computed using 14 years of education for this catespead iof
12(. In the WIC dataset we treat vocational schools in afloaiet countries as completed
upper secondary education. In the input data used by Barro & Lee this catetyeataed
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differently in Russia and Ukraine (allocated to tertiary) compared ta othentries in the
region (allocated to secondary). As a result, Ukraine and Russia have higher tbY&@rex

to Barro & Lee as shown in Figure 9 than in the WIC dataset but also compared to some othe
ex-Soviet countries in the Barro & Lee dataset. For example, while MYS RRugsia are

11,7 years and for Ukraine 11,3 years, the value is much lower for colikiieéstvia (10,4

years) or Lithuania (10,9). However, if the educational categories argumed following

the same rules, Latvia and Lithuania rank above Russia and Ukraine (see Tiable 3
comparison).

Table 5 lllustration of Translation of @tegories oHigherEducation into ISCED 1997 and
into BroaderCategories in the Barro & Lee and WiGtasets, Russi&ensus2002

Barro& Lee Census 2002 WIC
Completed | Incomplete Secondary
Tertiary Tertiary highest vocational  University ALL Postsec.
ISCED 3 or ISCED
Women ISCED 5+6 | ISCED 3 5B ISCED 5+6 5+6
1+2+3 3 1 2 3 1+2+43 3
25-29 63.8 24.3 4.5 34.9 24.1 63.5 24.1
30-34 68.5 24.4 3.2 40.9 24.1 68.2 24.1
35-39 68.4 24.4 2.3 41.7 24.2 68.2 24.2
40-44 65.8 23.0 1.8 41.0 22.7 65.5 22.7
45-49 62.6 21.4 14 39.7 21.2 62.3 21.2
50-54 59.7 20.2 1.3 38.2 20.0 59.4 20.0
55-59 55.8 22.1 14 32.3 21.9 55.7 21.9
60-64 40.6 14.5 0.9 25.1 14.5 40.5 14.5
65-69 33.5 12.1 0.7 20.6 12.1 33.5 12.1

These two examples illustrate treensitivity of MYS to the assumptions that
necessarily have to be made when estimating initial educational distribufibaesthree
datasets we are comparing differ in the underlying allocation assumptionseaefbite the
difference in MYS should be undgood as a range within which the “true” value lies. More
detailed education data with no ambiguous education categories would help in improving the
accuracy of the estimates.

3.2.2 Differences Arising from Duration Assumptions

In order to find out how neh of the variation in the three datasets is caused by different
assumptions on durations, i.e. different computational procedures, we have comp&ed MY
the 15 countries with matching initial compositiGhis the three datasets understudy. These
matchirg distributions are split into different number of categories in the 3 datasets.
Consequently, the results shown in table 4 represent a kind of sensitivity analligisarfge

of results one can get for the same dataset depending on the number ofiesatéysir
definition and their durations. Table 5 shows that the relative difference betweer€Baee

and WIC is within 5% in 10 of these countries and within 10% in all but Macao. The huge
difference for Macao is an artefact of Barro & Lee furtherttspy tertiary education into
incomplete and completed subcategories using completion ratios (2 yetrs focomplete

%0 Educational compositions for these 15 countries are very similarpbigiemtical between datasets.
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and 4 years for completed level) while both WIC and UIS consider that lepelde® as
highest attained are indeed completed.

Limited number of countries with matching educational distributions means that the
variation in MYS arises largely due to differences in classification or flaee source data.

Table 6 Differences in theMleanY ears ofSchooling forTotal Adult Population Agd 25+ in
the Barro & Lee and WICDatasets, 8Countries with Corresponding Educational
Distributions

Mean years of schooling % difference in MYS

BL wiC uis WIC to BL WIC to UIS
Argentina 2001 8.56 8.89 4
Armenia 2001 10.8 9.9 -8
Greece 2001 8.57 9.19 7
Hungary 2001 11.24 10.35 -8
Italy 2001 8.58 8.91 8.68 4 3
Macao 2006 7.12 9 8.74 26 3
Malaysia 2000 8.16 8.38 3
United Arab Emirates 2005 8.78 9.03 3
Bulgaria 2001 9.99 9.92 1
Burkina Faso 2006 1.32 1.32 0
Cuba 2002 9.85 9.45 4
Georgia 2002 12.16 11.89 2
Guatemala 2002 3.79 4,15 3.82 9 9
Panama 2010 9.38 9.41 9.35 0 1
South Korea 2010 11.69 11.85 11.77 1 1

3.2.3 Comparison of the MYS Computed from Detailed Individual Data

Only a limited number of countries collect information on both highest level aadegr
attained, as explained earlier in this paper. Therefore, it is possible fuMYS from
detailed data for only about 50 countries. In comparing MYS from both Batree and
WIC datasets, we are further limited by the number of countries with the data source
(N=40 countries). At last we are left with only 7 countries for which weamampute MYS
from the detailed same source data. Table 6 shows that for ceunitiiesame source data
and identical or very similar education distributions in both datasets, the resuNi8gaké
similar and close to the observed values (Argentina, Uruguay). For some couinériBarro

& Lee results seem to be closer to the ob=sgrvalues: Chile, Educador, Peru, Philippines,
Thailand, and Uganda. For others, WIC seems to be closer: Bolivia, Colombia, El Salvador,
Mexico.
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Table 7 Comparison of the BanY ears ofSchooling for Population 25+ in Barro & Lee,
WIC and UIS [atasetsd Observed dluesComputed rectly from Microdata (IPUMS)

country Barro & Lee uIS IPUMS wIC
Argentina 2001 9.3 94 9.7
Bolivia 2001 9.2 7.3 7.4 7.8
Chile 2002 9.7 8.8 10.2
Colombia 2005 6.7 6.8 7.2 7.3
Ecuador 2001 7.6 6.9 8.1
El Salvador 2007 6.7 5.6 5.9 5.8
Mexico 2010 8.5 8.3 8.2 8.3
Peru 2007 8.2 8.1 8.2 8.9
Philippines 2000 8.0 7.6 8.2 8.5
Thailand 2000 6.6 6.2 7.5
Uganda 2002 4.7 4.2 4.5 5.4
Uruguay 2006 8.4 8.0 8.6 8.5

4 Conclusions

We have presented here a new approach to estimate mean years of schooling and compared
the resulting datasets to two other datasets: Barro & Lee (2013) aniMéIBave shown that
variations in the MYS in the three datasets arise mainly due to a/ diffgpest of source

data (censuses, labour force surveys, household surveys etc.), b/ differentodedintie
educational categories, c/ flaws in the input data resulting in erratic allocatiotS@ED
categories, d/ different procedures employed in estimation of the educatiores, svad e/
differences in the estimation of durations of schooling for incomplete levels. Tree&8haee

dataset results in lolwound estimates for most of the countries, and especially for OECD
countries, compared to the estimates in the WIC and UIS datasets, which aenatogeus.

Due to thorough harmonisation, the WIC dataset is a step forward to comparable
education categories and reliable distributions. Estimates rely on assusngtid rules, and
the consistency othese over countries is important. The WIC methodology attempts to
improve the estimates of MYS by turning to the original data (as opposed to datéeddmpi
other institutions, like UIS or EUROSTAT) and creating a thoroughly harmonisasedahat
realts in better comparability across countries. Comparable initial education wistnb
guarantee better comparability of MYS. Another advantage of the WIC dat#sat tise data
are available in detailedyear age groups and includes a large sebaohties —altogether
171.

We are planning regular updates that would include the latest census or suavey dat
Although it was not discussed in great length in this paper, the MYS are calcidatfe
past (back to 1970) and for the future (up to 2186%ording to different scenarios of
education and demographic development. The data is available here:
www.wittgensteincentre.org/dataexplarer

More detailed data on educational attainment would greatly help improve MYS
estimates. This means that surveyed educational categories should corresp®@G Do
levels and highest degree earned. Finally, types of diplomas should be survegedhieat
types of schools attended as these sometimes offer degrees corresponeingdifferent
ISCED levels.
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6 Appendix

Table A.Mean Years of Schooling (MYS) antt&es ofPopulation 25+ by kghestAttained
Education bySex as of 2010

REGION / Country Sex MYS Educational attainment, %
25+ inc_ post_
none prim prim low sec  up_sec Sec

EUROPE

Albania Total 9.85| 34 05 8.5 385 39.6 9.5
M 10.20| 20 05 7.4 38.0 41.2 10.9
F 9.51| 48 0.6 9.5 39.0 38.1 8.1
Austria Total 12.03| 0.0 0.0 2.9 235 49.9 23.7
M 12.52| 0.0 0.0 2.3 15.6 55.6 26.5
F 11.58| 0.0 0.0 35 30.7 44.7 21.1
Belarus Total 10.77| 0.1 0.3 7.7 6.8 659  19.2
M 1091 0.1 01 4.9 6.8 69.6 185
F 10.65| 0.2 0.4 10.0 6.8 62.9 19.8
Belgium Total 11.51| 35 0.0 12.9 22.3 28.8 326
M 11.62| 3.2 0.0 11.1 22.7 30.8 322
F 11.42| 38 0.0 145 21.8 26.9 32,9
Bosnia & Herzegovinal Totg| 9.31| 9.2 4.2 11.7 16.3 49.2 9.4
M 10.50| 35 2.6 9.0 13.6 60.7 10.5
F 8.27| 14.2 55 14.1 18.7 39.1 8.4
Bulgaria Total 10.67| 1.1 0.8 55 22.6 487 21.4
M 10.67| 0.7 0.6 4.1 23.3 53.0 18.3
F 10.67| 14 0.9 6.7 22.0 448 24.1
Croatia Total 10.79| 1.8 31 8.4 17.1 538 159
M 11.36| 0.7 1.8 5.6 145 61.9 15.6
F 10.29| 2.7 4.3 10.9 19.5 46.5 16.1
Czech Republic Total 12.29| 03 0.0 0.2 13.6 70.1 15.8
M 12.54| 03 0.0 0.2 8.2 74.8 16.5
F 12.06| 04 0.0 0.2 18.6 65.7 15.1
Denmark Total 12.13| 0.0 0.0 0.3 29.3 45.1 25.2
M 12.15| 0.0 0.0 0.3 26.6 49.4 23.7
F 12.11| 00 0.0 0.4 31.9 41.0 26.7
Estonia Total 12.67| 0.2 0.2 5.1 13.3 46.4 34.8
M 12.42| 0.2 0.2 4.1 15.0 52.1 28.4
F 12.87| 0.2 0.3 5.8 12.0 41.8 39.9
Finland Total 14.15| 0.0 0.0 0.2 18.7 357 453
M 14.04| 00 0.0 0.2 18.1 385 43.1
F 14.26| 0.0 0.0 0.2 19.3 33.0 47.4
France Total 10.53| 22 0.0 25.3 9.3 38.8 24.4
M 10.77| 23 0.0 21.8 85 43.4 24.1
F 10.31| 22 0.0 28.4 10.0 34.7 24.6
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REGION / Country Sex MYS Educational attainment, %
25+ inc_ post_
none prim prim low sec  up_sec Sec
Germany Total 13.71| 09 0.0 2.7 15.6 507  30.1
M 14.18| 08 0.0 2.3 9.5 523 352
F 13.28| 09 0.0 3.0 21.4 493 254
Greece Total 10.28| 26 5.0 27.6 9.1 358 199
M 10.62| 15 35 26.1 10.4 377 207
F 9.95| 37 6.3 28.9 7.9 340 192
Hungary Total 11.13| 06 0.4 55 26.9 521 145
M 11.43| 05 0.4 3.3 23.4 584  14.1
F 10.88| 0.6 05 7.4 29.9 467 148
Iceland Total 12.20| 0.0 0.0 31.1 0.6 344 339
M 12.44| 0.0 0.0 27.1 0.7 387 336
F 11.96| 0.0 0.0 35.1 0.6 301 342
Ireland Total 11.95| 05 0.0 15.3 20.2 213 427
M 11.90| 05 0.0 15.9 213 194 429
F 12.00| 04 0.0 14.8 19.1 231 426
Italy Total 9.81| 1.1 36 20.1 30.7 33.0 11.6
M 10.03| 0.8 2.3 16.7 34.6 344 112
F 9.60| 1.3 48 23.2 27.0 317 119
Latvia Total 12.33| 05 0.2 4.0 19.3 442 318
M 12.23| 04 0.1 3.1 20.7 475 282
F 12.41| 06 0.2 4.7 18.2 416 347
Lithuania Total 12.79| 0.2 1.4 7.2 9.4 372 445
M 12.69| 0.2 0.7 5.1 10.7 4.1 372
F 12.87| 02 1.9 8.9 8.4 301 504
Luxembourg Total 11.20| 6.4 0.0 18.8 19.2 308 249
M 11.69| 5.6 0.0 16.1 17.5 320 288
F 10.72| 71 0.0 21.3 20.8 298 211
Malta Total 9.61| 07 48 24.9 44.3 61 192
M 10.15| 0.7 2.2 22.6 45.4 63 228
F 9.10| 0.6 7.3 27.1 43.3 60 157
Montenegro Total 10.80| 3.2 1.2 8.1 18.4 528 163
M 11.52| 1.2 05 4.9 16.0 588 185
F 10.14| 4.9 1.9 11.0 20.7 473 143
Netherlands Total 11.49| 32 0.0 10.0 21.7 382 268
M 11.80| 29 0.0 8.4 19.0 403 294
F 11.19| 35 0.0 116 24.3 362 243
Norway Total 12.65| 0.0 0.0 0.3 24.0 441 316
M 12.59| 0.0 0.0 0.3 22.9 474 295
F 12.71| 00 0.0 0.4 25.1 409 336
Poland Total 11.93| 1.0 0.4 0.3 17.3 611 200
M 11.93| 05 0.3 0.4 14.9 674 165
F 11.93| 14 0.4 0.2 19.4 555  23.1
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REGION / Country Sex MYS Educational attainment, %
25+ inc_ post_
none prim prim low sec  up_sec Sec
Portugal Total 7.27| 64 337 10.7 21.2 154 126
M 7.40| 45 326 11.8 24.4 159 108
F 7.15| 82 34.7 9.8 18.2 149 143
Republic of Moldova | Tota 10.29| 0.2 1.8 9.1 26.5 482 142
M 10.42| 01 1.1 7.0 29.3 491 133
F 10.18| 0.3 24 10.9 24.1 474 149
Romania Total 10.52| 25 1.1 9.5 22.9 496 143
M 11.03| 15 0.8 6.6 19.9 563 148
F 10.06| 3.4 1.4 12.1 25.7 436 138
Russian Federation | Totg 10.44| 0.2 0.1 3.8 75 672 212
M 10.46| 0.2 0.1 2.8 7.1 701 197
F 10.42| 03 0.2 45 7.8 649 223
Serbia Total 10.55| 1.9 2.1 10.8 19.5 511  14.6
M 11.09| 05 0.8 7.6 19.3 572 146
F 10.04| 32 33 13.8 19.7 454 146
Slovakia Total 12.13| 02 0.0 0.2 16.5 687 143
M 12.37| 02 0.0 0.3 11.2 731 151
F 11.91| 03 0.0 0.2 21.2 647 136
Slovenia Total 11.85| 05 1.0 2.1 19.4 588 182
M 11.90| 0.3 0.8 3.1 14.0 658  16.0
F 11.80| 0.6 1.1 1.1 24.4 524 203
Spain Total 8.99| 1.7 9.3 19.7 31.6 18.1 19.6
M 9.11| 1.0 8.0 19.1 33.8 196 184
F 8.88| 23 10.5 20.3 29.6 166 207
Sweden Total 12.50| 0.0 0.0 10.9 9.8 442 350
M 12.33| 00 0.0 111 11.0 459 320
F 12.66| 0.0 0.0 10.8 8.7 427 379
Switzerland Total 12.66| 0.0 0.0 2.7 21.7 520 236
M 13.13| 00 0.0 24 16.2 501  31.3
F 12.22| 00 0.0 3.1 26.8 538 163
TFYR Macedonia Total 9.22| 41 12.6 9.3 211 404 125
M 10.12| 16 8.1 8.5 20.2 479 138
F 8.35| 6.5 17.0 10.1 22.0 331 112
Ukraine Total 10.07| 02 0.8 5.3 9.1 66.1 184
M 10.15| 0.1 0.4 4.4 8.4 688 179
F 10.00| 0.2 1.2 6.1 9.8 640 188
United Kingdom Total 10.44| 09 0.0 28.3 35.9 8.3 26.5
M 10.58| 1.0 0.0 26.7 36.0 86 278
F 10.31| 09 0.0 29.8 35.8 81 253

NORTHERN AMERICA

Canada Total 13.54| 09 05 5.4 6.8 316 548
M 13.59| 0.8 05 5.3 7.0 310 555
F 13.50| 1.0 05 5.6 6.6 322 541
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REGION / Country Sex MYS Educational attainment, %
25+ inc_ post_
none prim prim low sec  up_sec Sec
United States of Total  12.86| 0.7 0.7 3.9 7.1 51.6  36.0
America M 12.85| 07 0.8 41 72 512 361
F 12.87| 0.7 0.7 3.8 7.0 5.9 359

LATIN AMERICA

Argentina Total 9.72| 30 11.8 29.7 13.2 28.3 13.9
M 957| 28 115 30.9 14.8 201 108
F 9.85| 32 12.1 28.7 11.7 276 167
Aruba Total 8.59| 84 7.7 228 29.0 88 234
M 8.75| 75 7.2 218 314 7.7 244
F 8.46| 9.1 8.1 23.7 26.9 96 225
Bahamas Total 9.46| 12 6.4 16.8 53.3 94 129
M 9.28| 13 6.3 18.4 54.9 74 117
F 9.62| 11 6.4 15.3 51.9 112 140
Belize Total 6.53| 7.7 319 33.4 13.1 27 113
M 6.55| 7.7 313 34.4 12.7 23 116
F 6.51| 7.7 324 325 13.4 31 109
Bolivia Total 7.83| 114 21.7 16.7 17.0 184 148
M 8.84| 59 18.5 175 19.3 202 186
F 6.88| 16.6 24.7 15.9 14.9 167  11.2
Brazil Total 6.97| 10.9 17.3 20.9 15.0 247 113
M 6.79| 11.0 18.0 216 15.3 242 100
F 7.14| 108 16.6 20.3 14.7 251 125
Colombia Total 7.83| 82 18.1 27.9 6.7 215 177
M 7.75| 84 18.3 28.1 6.7 214 171
F 7.91| 80 17.8 27.7 6.7 215 183
Costa Rica Total 8.10| 4.3 15.7 38.6 10.2 143 168
M 8.08| 4.4 15.2 39.7 10.2 138 168
F 8.12| 42 16.2 37.6 10.2 149 169
Cuba Total 10.51| 23 6.4 13.8 29.1 376 109
M 10.58| 21 5.4 12.7 32.4 373 102
F 10.44| 2.4 74 14.9 25.9 379 115
Dominican Republic | Totg] 8.65| 1.3 25.0 11.1 275 19.2 16.0
M 8.44| 13 25.4 11.7 29.3 182 141
F 8.87| 13 24.5 105 25.7 201 179
Ecuador Total 8.07| 88 16.5 27.9 11.9 152  19.8
M 8.15| 7.4 15.9 29.8 12.4 150 195
F 7.98| 101 17.0 26.0 11.4 154 201
El Salvador Total 6.39| 21.2 24.4 14.7 14.9 142 106
M 6.76| 18.3 23.3 15.4 17.0 147 113
F 6.10| 234 25.2 14.2 13.3 139 100
French Guiana Total 8.38| 159 0.0 28.7 12.8 266  16.0
M 8.58| 14.8 0.0 28.1 12.6 283  16.2
F 8.19| 171 0.0 29.4 12.9 249 157
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REGION / Country Sex MYS Educational attainment, %
25+ inc_ post_
none prim prim low sec  up_sec Sec
Guadeloupe Total 9.27| 20 10.7 25.2 13.6 32.2 16.2
M 9.18| 23 10.6 26.0 13.1 32.7 15.2
F 9.35| 17 10.9 24.6 13.9 318 170
Guatemala Total 5.01| 289 27.7 18.7 8.7 10.1 5.8
M 5.52| 22.7 29.0 21.4 9.8 10.3 6.8
F 457| 34.3 26.6 16.5 7.8 10.0 4.9
Guyana Total 9.46| 23 5.3 16.3 29.2 366 103
M 9.24| 24 5.8 18.8 30.8 329 9.3
F 9.68| 21 48 13.8 27.8 40.2 11.3
Haiti Total 4.77| 332 26.5 13.1 14.5 9.0 38
M 5.45| 265 27.8 135 16.3 11.1 48
F 4.13| 395 25.2 12.7 12.8 6.9 2.8
Honduras Total 5.71| 19.8 25.6 29.8 7.2 11.3 6.4
M 5.66| 19.6 25.9 31.0 7.2 9.6 6.7
F 5.76| 19.9 25.2 28.7 7.2 12.8 6.1
Chile Total 10.21| 33 10.7 17.7 17.1 365 148
M 10.36| 3.0 9.9 17.6 16.9 370 156
F 10.06| 3.6 11.4 17.7 17.2 360 141
Jamaica Total 9.23| 08 75 16.8 50.3 8.9 15.7
M 8.88| 0.9 7.7 18.9 53.2 74 120
F 9.55| 0.7 7.3 15.0 47.6 103 191
Martinique Total 9.43| 1.0 11.3 24.2 13.9 31.9 17.6
M 9.33| 1.2 11.1 25.4 13.6 325 162
F 9.51| 1.0 115 23.3 14.1 314 188
Mexico Total 8.29| 9.3 15.9 21.7 26.4 12.7 14.1
M 8.60| 7.8 15.5 21.3 26.2 136 155
F 8.01| 10.7 16.3 22.0 26.5 118 128
Netherlands Antilles | Tota 8.46| 0.6 8.4 28.7 35.8 16.8 9.7
M 8.54| 0.4 8.1 28.3 36.1 164 107
F 8.39| 06 8.6 29.1 355 17.2 9.0
Nicaragua Total 5.86| 23.2 25.0 21.4 8.2 125 9.7
M 5.81| 22.8 25.8 21.7 8.4 11.6 9.7
F 5.89| 23.6 24.2 21.0 8.1 13.3 9.7
Panama Total 9.41| 69 9.9 26.0 12.0 249 202
M 9.21| 6.2 10.3 28.1 12.8 25.2 17.4
F 9.60| 7.6 9.4 24.0 11.2 247 231
Paraguay Total 7.77| 42 26.3 31.0 11.7 14.1 12.6
M 7.77| 34 25.8 32.1 12.7 146 114
F 7.77) 49 26.9 29.9 10.7 137 13.9
Peru Total 9.40| 75 17.8 105 6.8 328 246
M 9.91| 38 16.5 105 75 370 247
F 8.90| 11.2 19.0 10.4 6.1 287 246
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REGION / Country Sex MYS Educational attainment, %
25+ inc_ post_
none prim prim low sec  up_sec Sec
Puerto Rico Total 11.81| 3.0 37 10.8 9.2 422 311
M 11.64| 29 35 11.2 10.2 452 270
F 11.96| 31 38 10.4 8.4 397 347
Saint Lucia Total 9.60| 29 31 46.7 14.0 176 157
M 9.38| 31 34 50.2 13.1 157 145
F 9.79| 28 2.8 435 14.7 193 168
Saint Vincent and the | Totg 9.97| 07 46 52.7 12.8 166  12.6
Grenadines M 963 08 52 574 115 138 112
F 10.32| 0.7 4.0 47.9 14.0 194 141
Suriname Total 9.30| 04 8.3 295 39.1 16.1 6.4
M 9.46| 03 5.7 30.7 41.4 15.5 6.5
F 9.16| 06 10.9 28.4 37.0 16.7 6.4
Trinidad and Tobago | Total 9.60| 1.8 6.6 26.7 39.5 19.0 6.4
M 9.62| 15 6.4 26.7 41.4 17.9 6.2
F 958 21 6.7 26.8 37.9 19.9 6.6
Uruguay Total 854| 14 11.6 36.2 25.8 12.1 12.9
M 8.38| 12 11.6 37.0 285 109 107
F 8.68| 15 11.6 35.4 235 131 149
Venezuela (Bolivarian| Totg| 8.94| 6.4 11.9 28.6 13.2 188 210
Republic of) M 8.67| 62 127 30.4 136 188 182
F 9.20| 6.6 11.0 26.9 12.8 189 238

ASIA

Armenia Total 10.35| 1.0 0.6 35 7.7 649 223
M 10.41| 0.7 0.4 3.3 8.4 649 224
F 10.31| 1.2 0.7 3.6 7.2 649 223
Azerbaijan Total 9.94| 18 1.3 5.4 12.0 65.2 14.2
M 10.41| 09 0.7 3.7 10.0 66.8 180
F 952| 27 18 7.0 13.8 638 109
Bahrain Total 9.63| 9.0 9.2 105 18.6 327 200
M 951| 80 9.3 11.7 215 321 174
F 9.87| 11.0 9.1 8.0 12.6 339 254
Bangladesh Total 4.67| 395 17.2 16.9 12.2 6.1 8.0
M 5.35| 34.6 16.3 17.4 13.4 74 109
F 3.98| 44.6 18.2 16.4 11.1 47 5.0
Bhutan Total 3.22| 59.7 17.5 1.2 12.8 3.0 5.9
M 4.12| 485 22.8 15 15.6 35 8.0
F 2.10| 735 10.9 0.7 9.3 24 3.2
Cambodia Total 4.18| 285 27.0 24.0 12.9 5.8 1.9
M 5.16| 18.4 26.0 28.0 16.1 8.6 3.0
F 3.32| 37.3 27.9 20.6 10.1 3.3 0.9
Cyprus Total 11.77| 10 38 16.5 8.1 367 340
M 12.03| 05 2.1 15.2 8.7 397 339
F 11.50| 15 5.4 17.8 7.6 336 341
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REGION / Country Sex MYS Educational attainment, %
25+ inc_ post_
none prim prim low sec  up_sec Sec
Georgia Total 12.66| 0.2 05 4.1 6.1 36.1 530
M 12.67| 01 0.3 3.4 6.0 386 515
F 12.65| 0.2 0.7 4.7 6.1 341 541
China Total 7.36| 10.1 0.0 27.9 41.6 13.1 74
M 7.94| 50 0.0 25.6 45.9 15.1 85
F 6.76| 15.3 0.0 30.2 37.2 11.0 6.3
China, Hong Kong Total 10.93| 6.4 8.3 16.4 15.5 29.9 23.4
SAR M 11.39| 36 76 171 170 288 258
F 10.53| 8.8 8.9 15.9 14.2 308 214
China, Macao SAR | Total 9.67| 4.0 8.9 20.2 25.8 28 184
M 9.90| 22 8.4 20.8 26.2 237 188
F 9.47| 56 9.3 19.6 25.4 20 181
India Total 5.53| 39.3 8.1 14.3 11.0 18.2 9.2
M 6.77| 27.7 8.9 155 13.2 27 120
F 4.22| 514 7.3 13.0 8.6 13.4 6.3
Indonesia Total 7.96| 10.1 8.6 365 15.7 213 7.8
M 8.45| 7.1 7.6 35.4 16.8 24.8 8.3
F 7.49| 12.9 9.6 375 14.7 18.0 7.3
Iran (Islamic Republic | Totg| 7.20| 23.0 7.9 20.4 15.7 209 121
of) M 7.91| 169 6.4 22.0 185 26 136
F 6.48| 29.1 9.4 18.7 12.8 192 106
Iraq Total 7.46| 212 85 26.9 10.4 14.2 18.8
M 8.57| 12.7 6.4 28.6 12.3 171 230
F 6.43| 29.1 10.5 25.4 8.7 115 148
Israel Total 11.47| 29 5.2 16.1 18.3 241 334
M 11.31| 16 5.2 18.2 21.0 232 308
F 11.62| 4.1 5.3 14.1 15.8 249 358
Japan Total 12.46| 01 1.3 11.2 6.5 45.8 35.0
M 12.73| 01 0.7 9.0 7.8 444 381
F 12.21| 01 1.9 13.2 5.2 472 322
Jordan Total 9.57| 14.9 55 14.4 14.8 28 276
M 9.96| 11.1 5.6 15.2 16.5 236 280
F 9.17| 19.0 5.4 135 13.1 20 271
Kazakhstan Total 10.57| 0.3 15 2.9 10.3 611 238
M 10.62| 0.2 1.0 2.0 10.6 637 223
F 10.53| 04 1.8 3.7 10.1 589 251
Kuwait Total 7.74| 14.2 26.5 4.1 16.5 198 189
M 7.51| 138 28.3 43 17.1 198 1638
F 8.16| 14.9 23.2 3.8 15.5 197 229
Kyrgyzstan Total 10.26| 06 0.6 3.2 9.1 718 14.6
M 10.28| 0.3 0.4 2.6 9.7 739 131
F 10.23| 09 0.9 3.9 8.5 69.9  16.0
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REGION / Country Sex MYS Educational attainment, %
25+ inc_ post_
none prim prim low sec  up_sec Sec
Lao People’s | Total 5.18| 26.8 21.1 21.9 14.2 9.8 6.1
Democratic Republic |\, 634| 163 209 240 172 126 90
F 4.09| 36.8 21.3 20.0 114 7.2 33
Lebanon Total 8.69| 10.3 5.0 22.3 28,5 16.8 17.2
M 8.97| 7.0 5.4 24.7 275 16.9 185
F 8.44| 133 4.6 20.1 29.4 16.6 16.0
Malaysia Total 9.89| 89 7.4 134 20.9 34.9 14.5
M 10.23| 6.2 6.8 135 22.8 35.6 15.1
F 9.54| 11.6 8.1 134 19.0 34.2 13.8
Maldives Total 5.52| 20.8 24.5 27.0 20.9 1.7 5.0
M 5.56| 21.3 22.6 285 19.7 2.0 5.9
F 5.49| 204 26.4 25.6 22.1 1.4 4.1
Mongolia Total 9.22| 08 2.1 10.5 23.8 50.3 12.3
M 9.08| 06 1.8 11.0 29.0 46.3 11.3
F 9.36| 11 2.4 10.1 19.0 54.1 13.3
Myanmar Total 6.88| 105 8.2 40.9 19.6 11.3 9.6
M 7.05| 11.4 5.9 37.6 23.2 13.3 8.6
F 6.73| 96 10.3 44.0 16.1 95 10.4
Nepal Total 3.84| 54.4 55 9.7 6.8 19.1 45
M 5.19| 39.9 6.7 11.7 8.6 25.7 7.4
F 2.61| 67.4 4.4 7.8 5.3 13.2 1.8
Occupied Palestinian | Tota] 8.26| 1338 10.4 19.8 20.8 172 180
VElTery M 9.17| 6.9 10.8 20.4 213 185 222
F 7.35| 20.7 10.0 19.3 20.3 15.9 13.8
Pakistan Total 3.78| 57.3 5.0 9.9 9.1 13.7 5.0
M 4.90| 454 6.0 11.8 125 17.6 6.7
F 2.64| 69.6 4.0 7.9 55 9.7 33
Philippines Total 9.27| 23 125 245 38 27.6 29.2
M 9.20| 21 135 24.1 4.0 28.2 28.1
F 9.33| 26 11.6 25.0 37 270 302
Qatar Total 9.07| 42 24.5 21.0 11.0 21.2 18.1
M 8.76| 38 25.7 23.3 11.3 21.1 14.9
F 10.36| 6.1 19.6 11.3 9.8 216 316
Republic of Korea Total 11.85| 47 1.0 114 10.2 37.2 35.6
M 12.63| 1.8 0.6 8.4 95 386 411
F 11.11| 7.4 1.4 14.2 10.9 35.9 30.4
Saudi Arabia Total 9.42| 164 5.9 14.9 16.3 192 274
M 10.30| 85 4.8 17.0 19.3 215 28.9
F 8.11| 281 7.4 11.8 11.8 15.8 25.1
Singapore Total 11.04| 7.0 9.0 7.4 10.6 19.1 47.0
M 11.65| 3.9 8.4 7.1 10.9 17.7 51.9
F 10.44| 9.9 95 7.6 10.3 204 422
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Syrian Arab Republic | Tt 6.01| 22.0 311 17.3 9.9 84 113
M 6.74| 135 329 19.6 11.2 98 131
F 5.30| 30.3 29.3 15.2 8.6 7.0 9.6
Tajikistan Total 10.50| 31 0.5 5.4 15.0 63.0 13.0
M 11.17| 19 0.0 2.8 11.4 642  19.7
F 9.90| 41 0.8 7.7 18.2 62.0 7.2
Thailand Total 751| 57 36.8 20.1 13.1 111 131
M 7.78| 39 34.4 233 12.8 127 129
F 7.27| 74 39.0 17.2 13.4 96 134
Timor-Leste Total 4.36| 47.7 14.4 10.8 7.2 15.8 4.0
M 5.19| 39.0 17.4 11.0 7.2 19.8 5.6
F 3.51| 56.7 11.4 10.6 7.2 11.7 23
Turkey Total 7.04| 107 43 46.7 9.5 187 100
M 7.95| 38 3.1 458 125 26 122
F 6.16| 17.4 55 47.6 6.5 15.0 7.9
Turkmenistan Total 10.79| 04 05 2.0 7.2 763 137
M 10.97| 02 0.3 1.3 6.4 759 160
F 10.63| 06 0.7 2.6 8.0 767 115
United Arab Emirates | Totg| 9.36| 9.2 12.8 11.7 16.6 318 179
M 8.98| 99 14.1 12.9 18.2 300 149
F 10.57| 7.0 8.6 7.8 11.6 374 275
Viet Nam Total 7.18| 6.2 17.4 29.4 29.8 9.8 7.3
M 7.65| 4.0 14.2 30.3 32.1 11.2 8.2
F 6.74| 83 20.4 28.6 27.7 8.6 6.3

AUSTRALIA & OCEANIA

Australia Total 11.96| 0.8 1.1 11.9 15.0 383 330
M 12.12| 0.7 0.8 9.7 12.6 456 307
F 11.81| 09 1.4 14.0 17.3 313 352
French Polynesia Total 9.97| 44 4.9 16.2 20.3 352 191
M 9.81| 45 5.1 17.6 20.1 345 181
F 10.14| 42 46 14.6 20.5 359 202
New Caledonia Total 10.01| 65 55 14.0 18.7 305 249
M 10.11| 58 5.2 13.7 19.1 317 245
F 991| 7.2 5.7 14.3 18.3 203 252
New Zealand Total 12.92| 06 0.8 8.6 13.9 417 344
M 12.98| 06 0.7 8.6 14.3 388 369
F 12.86| 06 0.8 8.7 13.6 43 321
Samoa Total 9.98| 06 1.4 41.1 34.0 8.2 14.7
M 9.89| 06 1.6 43.1 32.3 69 154
F 10.08| 05 1.3 39.1 35.7 95 139
Tonga Total 10.14| 1.2 1.1 22.7 48.7 130 133
M 10.25| 11 1.1 217 48.9 128 145
F 10.04| 1.2 1.1 23.7 48.6 132 122
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Vanuatu Total 6.12| 19.7 22.2 29.8 14.2 10.3 38
M 6.56| 16.7 21.7 29.7 15.0 12.1 47
F 5.68| 22.7 22.6 29.9 13.4 85 2.9

AFRICA

Algeria Total 7.97| 252 45 12.0 25.6 23.0 9.6
M 8.98| 155 46 13.2 311 25.9 9.7
F 6.97| 34.9 4.4 10.8 20.1 20.2 95
Benin Total 2.81| 585 18.1 10.9 7.3 3.2 1.9
M 3.97| 443 225 14.4 10.7 4.8 32
F 1.75| 716 14.0 7.7 4.2 1.7 0.7
Burkina Faso Total 1.68| 78.7 7.3 45 5.3 2.8 15
M 2.31| 717 9.0 6.1 6.9 41 23
F 1.11| 85.0 5.7 3.2 3.8 15 0.7
Burundi Total 2.77| 54.7 215 17.3 3.0 1.8 1.7
M 3.51| 44.4 25.3 215 3.8 25 2.6
F 2.10| 64.1 18.0 13.4 2.2 1.3 1.0
Cameroon Total 5.71| 26.0 18.2 32.8 10.4 85 4.2
M 6.72| 17.8 17.1 35.4 12.3 115 5.9
F 4.73| 339 19.3 30.2 85 55 25
Cape Verde Total 5.21| 16.7 43.0 15.8 16.0 46 39
M 5.81| 93 456 17.5 17.1 5.7 48
F 4.66| 236 405 14.2 15.0 3.7 3.0
Central African Total 3.91| 380 27.6 21.4 8.2 3.3 15
eEguislie M 505 228 327 259 117 49 20
F 2.84| 522 22.8 17.2 4.9 1.9 0.9
Comoros Total 4.94| 384 13.4 25.9 12.8 4.0 55
M 5.81| 30.0 14.4 28.7 13.4 5.2 8.2
F 4.08| 46.7 12.3 23.2 12.2 2.7 29
Congo Total 7.19| 129 16.1 37.8 18.8 8.2 6.2
M 8.38| 57 14.6 36.3 223 11.2 9.9
F 6.02| 20.0 17.7 39.2 15.3 5.3 2.6
Cote d'lvoire Total 3.41| 532 18.7 12.4 8.2 25 5.0
M 4.25| 455 19.2 14.0 10.6 3.9 6.7
F 2.49| 616 18.1 10.6 5.6 1.0 3.0
Democratic Republic | Totg| 6.29| 19.3 22.4 135 25.4 14.7 46
Gl Lemge M 7.82| 83 18.6 13.9 30.9 20.9 7.4
F 4.82| 29.8 26.0 13.2 20.3 8.7 2.0
Egypt Total 6.77| 39.6 6.9 36 4.2 311 14.5
M 7.89| 29.7 85 4.2 5.0 354 173
F 5.68| 49.3 5.4 3.0 35 270 118
Equatorial Guinea Total 7.81| 91 10.7 24.1 312 19.2 5.7
M 9.09| 39 6.9 185 36.5 25.2 9.0
F 6.38| 14.8 14.9 30.4 25.2 12.6 2.1
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Ethiopia Total 2.23| 64.7 18.0 9.0 2.4 31 2.8
M 3.16| 50.6 24.6 13.2 3.4 4.1 41
F 1.33| 78.3 11.6 5.0 14 2.2 1.5
Gabon Total 6.96| 14.1 18.7 34.4 18.1 8.8 5.9
M 7.67| 115 16.3 315 21.0 11.4 8.2
F 6.25| 16.7 21.0 37.3 15.1 6.2 3.7
Gambia Total 457| 472 14.4 9.1 16.4 7.7 5.2
M 5.83| 35.6 16.6 9.7 20.1 10.2 7.8
F 3.40| 58.0 12.3 8.5 13.0 5.4 2.8
Ghana Total 6.16| 415 41 9.8 24.9 13.7 6.0
M 7.10| 34.2 3.7 9.9 27.8 17.1 7.3
F 5.20| 489 45 9.7 22.0 10.3 47
Guinea Total 2.31| 734 4.6 8.0 7.6 2.9 36
M 3.31| 63.1 5.8 10.3 10.8 45 5.6
F 1.31| 836 35 5.6 4.4 1.2 1.6
GuineaBissau Total 3.27| 58.2 9.4 12.7 10.3 7.9 1.6
M 4.66| 417 11.8 17.9 14.2 12.0 2.3
F 1.95| 73.9 7.0 7.7 6.5 4.0 0.9
Chad Total 1.89| 69.2 16.4 7.3 3.7 2.1 1.3
M 2.83| 57.6 19.8 111 5.8 35 2.2
F 1.00| 80.4 13.2 3.7 1.6 0.7 0.4
Kenya Total 7.68| 15.8 14.2 16.9 223 26.5 43
M 8.55| 10.0 13.3 16.8 23.4 30.7 5.8
F 6.83| 215 15.2 17.0 213 223 2.7
Lesotho Total 6.45| 13.2 36.7 28.4 8.7 7.3 5.6
M 5.72| 22.2 35.9 216 7.4 7.4 5.6
F 7.10| 52 37.4 34.5 10.0 7.3 5.7
Liberia Total 1.61| 77.8 8.6 46 4.6 3.0 1.4
M 2.18| 71.6 9.9 5.6 6.3 4.4 2.2
F 1.06| 83.8 7.3 3.6 3.1 1.7 0.6
Madagascar Total 4.02| 24.6 42.1 19.5 8.3 31 24
M 4.36| 209 43.0 20.0 9.5 3.7 3.0
F 3.68| 283 41.2 19.0 7.0 2.6 1.9
Malawi Total 5.11| 32.3 24.1 13.2 20.2 8.8 1.4
M 6.35| 21.1 23.9 14.5 25.9 12.7 1.9
F 3.91| 431 24.3 11.9 14.7 5.1 0.9
Mali Total 1.40| 805 6.9 5.3 3.2 3.3 0.9
M 1.89| 74.4 8.6 6.9 4.2 45 1.4
F 0.96| 86.1 5.3 3.8 2.2 2.2 0.4
Mauritius Total 6.46| 7.2 326 33.8 14.7 8.5 3.2
M 6.88| 3.8 316 35.9 15.8 8.7 4.2
F 6.07| 10.4 336 31.9 13.6 8.2 2.3
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Morocco Total 4.10| 52.0 8.0 15.7 10.8 7.2 6.2
M 5.02| 40.7 9.8 20.4 12.8 8.8 7.6
F 3.26| 62.3 6.5 11.4 9.1 5.9 4.9
Mozambique Total 1.67| 69.4 14.4 39 7.9 37 0.7
M 2.33| 581 19.0 55 11.1 5.3 1.0
F 1.10| 79.0 10.4 25 5.2 24 0.4
Namibia Total 7.87| 139 22.6 13.0 24.7 17.9 8.0
M 7.91| 143 22.4 11.8 23.8 19.2 85
F 7.83| 134 22.8 14.1 255 16.6 7.6
Niger Total 1.15| 813 95 5.1 2.2 0.8 1.0
M 1.52| 76.4 11.1 6.6 3.0 1.2 1.6
F 0.77| 86.2 7.9 3.6 1.3 0.5 0.4
Nigeria Total 6.13| 39.5 55 19.3 55 185 116
M 7.45| 29.6 47 20.6 6.3 238 150
F 4.82| 494 6.4 17.9 4.7 13.2 8.3
Reunion Total 8.70| 6.3 9.8 28.6 13.0 270 153
M 8.87| 6.3 8.9 27.7 12.3 293 155
F 8.55| 6.3 10.7 29.4 136 248 152
Rwanda Total 3.88| 329 325 24.8 43 45 0.9
M 4.24| 284 34.1 25.6 5.0 5.5 1.4
F 3.54| 37.1 311 24.1 3.7 35 05
Sao Tome and Princip| Tota| 3.59| 13.2 49.3 23.4 85 43 1.3
M 422 62 485 26.6 10.4 6.5 1.8
F 3.02| 19.6 50.0 20.5 6.7 2.3 0.9
Senegal Total 3.05| 63.6 6.3 16.0 6.4 43 35
M 3.71| 57.7 6.5 17.4 7.8 5.9 47
F 2.45| 69.1 6.1 14.6 5.1 2.8 2.3
Sierra Leone Total 3.59| 63.8 95 7.8 8.6 6.7 35
M 4.79| 539 10.3 9.9 116 9.3 5.2
F 2.48| 729 8.8 6.0 5.9 4.4 2.0
Somalia Total 3.49| 59.4 4.2 13.6 7.7 11.9 33
M 5.07| 44.2 4.4 16.5 10.1 19.1 5.7
F 1.99| 73.9 39 10.8 5.3 5.1 1.0
South Africa Total 8.94| 87 15.4 12.8 28.7 29.1 5.4
M 9.17| 70 15.4 12.5 29.0 30.3 5.7
F 8.72| 10.3 15.4 13.0 28.4 27.9 5.0
Sudan Total 2.86| 68.3 7.7 5.1 45 8.7 5.8
M 3.53| 60.9 9.3 6.2 5.7 10.7 7.2
F 2.19| 755 6.2 4.0 3.3 6.6 4.4
Swaziland Total 7.98| 14.9 20.0 22.0 13.1 190 109
M 8.34| 13.8 19.4 19.8 12.4 22 124
F 7.66| 16.0 20.5 24.1 13.8 16.1 9.6
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Tunisia Total 6.98| 29.2 1.2 30.7 18.1 103 105
M 8.12| 17.4 2.2 33.9 22.4 125 116
F 5.88| 40.6 0.3 27.7 13.9 8.1 9.5
Uganda Total 5.36| 24.1 35.8 24.6 9.7 25 33
M 6.28| 15.6 35.9 28.3 12.2 3.7 43
F 4.46| 324 35.7 21.0 7.2 1.4 2.3
United Republic of | Tota) 6.27| 211 121 575 6.3 1.7 1.3
Tanzania M 688 139 132 618 7.4 21 15
F 5.67| 28.0 11.0 53.3 5.2 1.4 1.1
Zambia Total 7.32| 117 23.7 27.7 20.1 10.8 5.9
M 8.34| 6.4 19.2 27.6 23.0 16.0 7.9
F 6.29| 17.0 28.3 27.8 17.3 5.7 3.9
Zimbabwe Total 9.16| 86 16.9 18.7 13.2 37.0 5.6
M 10.13| 47 13.3 17.8 13.1 436 7.6
F 8.26| 12.3 20.4 19.6 13.2 30.7 38

Note: none = no education; inc_pririncomplete ISCED 1, prim = ISCED 1; low_sec = ISCED 2; up_sec =
ISCED 3, post_sec = ISCED 4, 5 and 6.
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Table B CountryRankings by MYS 25+, 2010

Rank MYS 25+, total 2010 Rank MYS 25+, women 2010
1 Finland 14.15 1 Finland 14.26
2 Germany 13.71 2 Canada 13.50
3 Canada 13.54 3 Germany 13.28
4 New Zealand 12.92 4 United States of America 12.87
5 United States of America 12.86 5 Lithuania 12.87
6 Lithuania 12.79 6 Estonia 12.87
7 Estonia 12.67 7 New Zealand 12.86
8 Switzerland 12.66 8 Norway 12.71
9 Georgia 12.66 9 Sweden 12.66
10 Norway 1265 10 Georgia 12.65
11 Sweden 1250 11 Latvia 12.41
12 Japan 12.46 12  Switzerland 12.22
13 Latvia 12.33 13  Japan 12.21
14 Czech Republic 1229 14  Denmark 12.11
15 Iceland 1220 15  Czech Republic 12.06
16  Slovakia 12.13 16 Ireland 12.00
17 Denmark 12.13 17 Puerto Rico 11.96
18  Austria 12.03 18 Iceland 11.96
19  Australia 11.96 19 Poland 11.93
20 Ireland 1195 20 Slovakia 11.91
21 Poland 11.93 21  Australia 11.81
22 Republic of Korea 11.85 22  Slovenia 11.80
23 Slovenia 11.85 23 Israel 11.62
24 Puerto Rico 11.81 24  Austria 11.58
25 Cyprus 11.77 25 Cyprus 11.50
26 Belgium 1151 26 Belgium 11.42
27 Netherlands 11.49 27 Netherlands 11.19
28 Israel 11.47 28 Republic of Korea 11.11
29 Luxembourg 11.20 29 Hungary 10.88
30 Hungary 11.13 30 Luxembourg 10.72
31  Singapore 11.04 31 Bulgaria 10.67
32 Hong Kong SAR 1093 32 Belarus 10.65
33 Montenegro 10.80 33  Turkmenistan 10.63
34 Croatia 10.79 34 United Arab Emirates 10.57
35  Turkmenistan 10.79 35 Hong Kong SAR 10.53
36 Belarus 10.77 36 Kazakhstan 10.53
37 Bulgaria 10.67 37  Singapore 10.44
38 Kazakhstan 10.57 38 Cuba 10.44
39 Serbia 10.55 39 Russian Federation 10.42
40 France 10.53 40 Qatar 10.36
41 Romania 10.52 41 SaintVincent & Grenadines 10.32
42 Cuba 10.51 42  Armenia 10.31
43 Tajikistan 10.50 43 United Kingdom 10.31
44 United Kingdom 10.44 44  France 10.31



Rank MYS 25+, total 2010 Rank MYS 25+, women 2010
45 Russian Federation 10.44 45  Croatia 10.29
46 Armenia 10.35 46 Kyrgyzstan 10.23
47 Republic of Moldova 10.29 47 Republic of Moldova 10.18
48  Greece 10.28 48 French Polynesia 10.14
49 Kyrgyzstan 10.26 49 Montenegro 10.14
50  Chile 10.21 50  Samoa 10.08
51  Tonga 10.14 51  Chile 10.06
52 Ukraine 10.07 52 Romania 10.06
53 New Caledonia 10.01 53  Serbia 10.04
54 Samoa 9.98 54  Tonga 10.04
55 Saint Vincent Grenadines 9.97 55 Ukraine 10.00
56 French Polynesia 9.97 56  Greece 9.95
57  Azerbaijan 994 57 New Caledonia 9.91
58 Malaysia 9.89 58  Tajikistan 9.90
59  Albania 9.85 59 Bahrain 9.87
60 Italy 9.81 60  Argentina 9.85
61  Argentina 9.72 61  Saint Lucia 9.79
62 Macao SAR 9.67 62 Guyana 9.68
63 Bahrain 9.63 63 Bahamas 9.62
64 Malta 961 64 Panama 9.60
65  Trinidad & Tobago 9.60 65 Italy 9.60
66  Saint Lucia 9.60 66  Trinidad &Tobago 9.58
67  Jordan 9.57 67  Jamaica 9.55
68  Guyana 9.46 68 Malaysia 9.54
69 Bahamas 9.46 69  Azerbaijan 9.52
70 Martinique 943 70 Martinique 9.51
71  Saudi Arabia 9.42 71  Albania 9.51
72 Panama 941 72 Macao SAR 9.47
73 Peru 940 73 Mongolia 9.36
74 United Arab Emirates 9.36 74  Guadeloupe 9.35
75 Bosnia and Herzegovina 931 75 Philippines 9.33
76  Suriname 9.30 76  Venezuela 9.20
77  Guadeloupe 9.27 77 Jordan 9.17
78 Philippines 9.27 78  Suriname 9.16
79  Jamaica 9.23 79 Malta 9.10
80  TFYR Macedonia 9.22 80 Peru 8.90
81 Mongolia 9.22 81  Spain 8.88
82  Zimbabwe 9.16 82 Dominican Republic 8.87
83 Qatar 9.07 83 South Africa 8.72
84  Spain 8.99 84  Uruguay 8.68
85  Venezuela 894 85 Reunion 8.55
86  South Africa 894 86  Aruba 8.46
87 Reunion 8.70 87 Lebanon 8.44
88 Lebanon 8.69 88 Netherlands Antilles 8.39
89 Dominican Republic 8.65 89 TFYR Macedonia 8.35
90  Aruba 859 90 Bosnia and Herzegovina 8.27
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91 Uruguay 854 91  Zimbabwe 8.26
92 Netherlands Antilles 8.46 92 French Guiana 8.19
93 French Guiana 8.38 93 Kuwait 8.16
94 Mexico 8.29 94  Costa Rica 8.12
Occupied Palestinian
95  Territory 8.26 95  Saudi Arabia 8.11
96  Costa Rica 8.10 96 Mexico 8.01
97 Ecuador 8.07 97 Ecuador 7.98
98  Swaziland 798 98  Colombia 7.91
99  Algeria 7.97 99 Namibia 7.83
100  Indonesia 796 100 Paraguay 7.77
101 Namibia 7.87 101 Swaziland 7.66
102  Colombia 7.83 102 Indonesia 7.49
Occupied Palestinian
103  Bolivia 7.83 103 Territory 7.35
104  Equatorial Guinea 781 104 Thailand 7.27
105 Paraguay 7.77 105 Portugal 7.15
106  Kuwait 7.74 106 Brazil 7.14
107  Kenya 7.68 107 Lesotho 7.10
108  Thailand 751 108 Algeria 6.97
109 Iraq 7.46 109 Bolivia 6.88
110  China 7.36 110 Kenya 6.83
111 Zambia 7.32 111 China 6.76
112 Portugal 7.27 112  Viet Nam 6.74
113  Iran 7.20 113 Myanmar 6.73
114 Congo 7.19 114 Belize 6.51
115  Viet Nam 7.18 115 Iran 6.48
116 Turkey 7.04 116 Iraq 6.43
117 Tunisia 6.98 117 Equatorial Guinea 6.38
118 Brazil 6.97 118 Zambia 6.29
119 Gabon 6.96 119 Gabon 6.25
120  Myanmar 6.88 120 Turkey 6.16
121 Egypt 6.77 121 El Salvador 6.10
122  Belize 6.53 122  Mauritius 6.07
123 Mauritius 6.46 123 Congo 6.02
124 Lesotho 6.45 124 Nicaragua 5.89
125  El Salvador 6.39 125 Tunisia 5.88
126  Congo DR 6.29 126 Honduras 5.76
127  United Republic of Tanzania 6.27 127 Egypt 5.68
128 Ghana 6.16 128 Vanuatu 5.68
129  Nigeria 6.13 129 United Republic of Tanzania 5.67
130 Vanuatu 6.12 130 Maldives 5.49
131  Syrian Arab Republic 6.01 131 Syrian Arab Republic 5.30
132  Nicaragua 586 132 Ghana 5.20
133  Honduras 5.71 133 Congo DR 4.82
134  Cameroon 5.71 134 Nigeria 4.82
135 India 553 135 Cameroon 4.73
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136  Maldives 552 136 Cape Verde 4.66
137 Uganda 5.36 137 Guatemala 4.57
138 Cape Verde 5.21 138 Uganda 4.46
139 Lao People's Dem. Republic 518 139 India 4.22
140  Malawi 511 140 Haiti 4.13
141  Guatemala 5.01 141 Lao People's Dem. Republic 4.09
142 Comoros 494 142  Comoros 4.08
143 Haiti 4,77 143 Bangladesh 3.98
144 Bangladesh 4.67 144  Malawi 3.91
145  Gambia 457 145 Madagascar 3.68
146 Timor-Leste 436 146 Rwanda 3.54
147  Cambodia 418 147  Timor-Leste 3.51
148  Morocco 4,10 148 Gambia 3.40
149  Madagascar 4,02 149 Cambodia 3.32
150 Central African Republic 3.91 150 Morocco 3.26
151 Rwanda 3.88 151 Sao Tome & Principe 3.02
152  Nepal 3.84 152  Central African Republic 2.84
153  Pakistan 3.78 153 Pakistan 2.64
154  Sao Tome & Principe 3.59 154 Nepal 2.61
155  Sierra Leone 3.59 155 Cote d'lvoire 2.49
156  Somalia 3.49 156 Sierra Leone 2.48
157  Cote d'lvoire 3.41 157 Senegal 2.45
158  GuineaBissau 3.27 158 Sudan 2.19
159 Bhutan 3.22 159 Bhutan 2.10
160 Senegal 3.05 160 Burundi 2.10
161  Sudan 286 161 Somalia 1.99
162  Benin 281 162 GuineaBissau 1.95
163 Burundi 277 163 Benin 1.75
164  Guinea 2.31 164 Ethiopia 1.33
165  Ethiopia 2.23 165 Guinea 1.31
166 Chad 1.89 166 Burkina Faso 1.11
167  Burkina Faso 1.68 167 Mozambique 1.10
168  Mozambique 1.67 168 Liberia 1.06
169 Liberia 161 169 Chad 1.00
170  Mali 1.40 170 Mali 0.96
171 Niger 1.15 171 Niger 0.77
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