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Supplementary Information Text

DATA AND METHODS

The SLAMYS dataset was developed in three steps: first, for 44 countries SLAMYS were
computed using comprehensive adult literacy skills data (PIAAC (1) and STEP (2)). Second, to
increase coverage among developing countries, we used DHS (3) tested literacy data to provide
skills adjustments for 59 additional countries. Finally, to expand the dataset to a global scale, we
used a prediction regression model for countries where no empirical adult skills data are
available. A detailed description of all data sources used can be found elsewhere (4).

Literacy skills represent only one domain of a variety of skills considered essential for the
formation of human capital. However, the limited availability of assessment data of other skill
domains (e.g. numeracy, problem-solving skills, etc.) for many countries and over time constrains
us in using a more comprehensive definition of skills for the estimation of skills-adjusted human
capital. Thus, analyses throughout this paper exclusively focus on literacy skills. Despite this
limitation, sensitivity analyses revealed that literacy is highly correlated with other type of skills.
Figure S1 displays the correlation between mean literacy scores and mean numeracy scores
(left-hand plot) and between mean literacy scores and mean scores in problem-solving in
technology-rich environments (right-hand plot) by age, sex, and country for all countries
participating in PIAAC. The high Pearson correlation coefficients, particularly for numeracy (0.96)
but also for problem-solving (0.87), and the high statistical significance (p-value < 0.001 in both
correlation tests) point out that the level of literacy skills is a good proxy for the overall skill level in
the population - particularly when considering them at the aggregate level.

In addition, it is important to note that even for countries with comprehensive adult literacy skills
data available, issues of measurement errors cannot be completely ruled out. Despite advanced
and complex survey designs which specifically aim at reducing potential sources of error and
maximizing the quality of the data produced, tests as in PIAAC or STEP may still suffer from a
variety of problems. Amongst others, these may include the sampling of knowledge in the
particular domain, the reliability of question, or the impact of test taking conditions on scores (5).
A discussion on potential measurement errors resulting from the prediction regression model and
from measuring the quantitative dimension, i.e. Mean Years of Schooling, can be found at the
end of the SI.

Calculation of SLAMYS based on empirical PIAAC and STEP data

Computations for the base year (2015)

When adding a skills dimension to educational attainment, a standard of comparison needs to be
established, whether it is a perfect (unattainable) score (e.g. 500 in PIAAC; 1,000 in PISA, etc.), a
benchmark result of the top-performer, or the performance of any group of individuals. Since our
estimates are based on the average performance of populations, we decided to use the mean
proficiency of the OECD population, disaggregated by age-sex-education groups, as a standard
of comparison. Specifically, our standard equals the 2015 population-weighted” OECD' mean
PIAAC literacy test score, calculated separately for males, females, 5-year age groups (between
15-19 and 60-64), and four educational attainment categories (primary or less, lower secondary,
upper secondary, and post-secondary education).

The skills adjustment was designed in such a way that, for our standard of comparison, the Mean
Years of Schooling (MYS) is set to be equal to the Skills in Literacy Adjusted Mean Years of

* Population estimates by age, sex, and educational attainment come from the Wittgenstein Centre Data
Explorer.

 Since PIAAC literacy test results are freely available for only 30 of the 36 OECD countries, six OECD
countries had to be excluded in the calculation of the benchmark: Australia, Iceland, Latvia, Luxembourg,
Portugal, and Switzerland.



Schooling (SLAMYS) for OECD. As a consequence, if a country’s age-sex-education sub-
population group performs worse than the population-weighted OECD mean, its SLAMYS will be
lower than its MYS; accordingly, for any country-specific age-sex-education sub-population group
which scores better than the OECD mean, the opposite holds.

Formally, consider SLAMYScas.e as the skills-adjusted mean years of schooling for country ¢, age
group a, sex s, and education level e in the base year 2015. Also, let MYScase represent the
respective mean years of schooling, and MPc,ase the mean literacy score in PIAAC/STEP.
Finally, consider MP"4s.e the mean performance of the benchmark (population-weighted OECD
PIAAC mean literacy score) age-sex-education group. The skills-adjusted measure is defined by

SLAMYScase = MYScas,e X (Mpc,a,s,e/ MP*a,s,e) (Eq 1)

In this way, we estimated SLAMYS for 44 countries for the base year 2015%, disaggregated by 5-
year age groups, sex, and four levels of educational attainment®. SLAMYS for 36 countries are

based on PIAAC data; for 8 countries on STEP literacy test results™". Data for MYS by country,
age, and sex were retrieved from the Wittgenstein Centre (WIC) Human Capital Data Explorer

(6).

Reconstruction of SLAMYS along cohort lines (1970-2015)

The estimation of SLAMY'S for quinquennial years between 1970 and 2015 is based on the same
rationale as provided by Eq. 1, but now including the time dimension t. The 2015 population-
weighted OECD mean proficiency is held constant over time as the standard of comparison.

SLAMYScaset= MYScaset X (MPc,a,s,e,t/ MP*a,s,e,2015) (Eq 2)

Since large-scale assessment tests of adult literacy were only introduced in the 1990s for a
handful of countries, we had to follow a different approach to estimate SLAMYS for several
decades. Therefore, time-series estimates for SLAMY'S rest on the reconstruction of MPcaset
along cohort lines, based on observed age effects from countries where MPcas et €xists for more
than one point in time.

Our cohort analyses are based on a pooled dataset of IALS (1994-1998) (7) and PIAAC (2011-
2017) (1) from which we built age cohorts T to investigate the skill development of different age
groups over a period of roughly 20 years. Ideally and when available, we used single age, which
were then aggregated to 5-year age groups, depending on the year the surveys took place and
the time lag between different surveys in each country. For example, in the United States surveys
took place in 1996 (IALS) and 2014 (PIAAC); hence, our analysis follows a cohort, which was e.g.

! Base year estimates within this paper refer to the year 2015. However, skills adjustments originate from
any round of data collection of PIAAC cycle 1 (2011-2017) or STEP data collection between 2012 and 2016.
As interpolation of skills data in single-year intervals to obtain 2015 values is not possible due to the non-
availability of more than one data points over time for most countries, PIAAC and STEP literacy test results
provide the unmodified basis for 2015 SLAMYS despite small variations in time.

§ We refrained from a more detailed disaggregation of education categories as test sample sizes would
otherwise become too small.

™ As the target population of the STEP Skills Measurement Program is limited to urban adults, STEP results
were adjusted to represent the entire country. Urban-rural corrections in literacy skills were derived from
DHS, with the ratio between DHS literacy results of the total population and DHS literacy results of the urban
population serving as the correction factor. For three countries (Bolivia, Ghana, and Kenya) country-specific
DHS information was used; for five countries where no tested literacy data from DHS are available
(Armenia, Colombia, Georgia, Ukraine, and Vietnam) corrections are based on regional averages.

T 1deally, we would be able to follow the same individuals over their life course. However, as no true panel
data are available, we take advantage of the fact that although we cannot observe the same people at
different points in time, we are able to observe representative samples of the population at different points in
time.



25-29 years old in IALS and 43-47 years old in PIAAC. A direct comparison between the two
surveys is possible as they are based on the same scoring scale range and trend items from
IALS were included in PIAAC, allowing literacy data to be linked for countries participating in both
surveys.

At present, not enough data are available to expand these empirical cohort analyses to a global
scale and a longer period. Therefore, we assumed a standard skill-age decay pattern by pooling
all countries that participated in both IALS and PIAAC. Next, we adjusted for the mean score
difference observable for the same age group in different years to separate the pure age effect —
which is assumed to be more stable across countries and time — from the more context-sensitive
cohort effect. These calculations were done for two broad education categories (‘lower secondary
or less’ and ‘upper secondary or higher’) separately to account for potential differences in skill
loss/gain due to attainment of formal education. Results imply that the skill loss due to age
significantly differs by educational attainment levels and age (see Figure 2 in the Main
Manuscript): while those with lower education tend to lose the highest share of their skills rather
soon after leaving school, higher-educated people are still able to moderately gain skills up to the
age of 35. After that, skills remain largely constant until the age of approximately 45 when
cognitive skills eventually start decreasing. Sensitivity analyses of conducting the same kind of
analysis for different countries separately confirmed that the patterns tend to be largely constant
for different populations.

Based on these period-adjusted trends of cohorts over time, we derived an age- and education-
level specific skill growth function over the life course, which is assumed to be constant for all
countries and over time. This estimated percentage growth of skills over the life course is
essential for the reconstruction of literacy test scores over time along cohort lines. More
specifically, we take the scores of 60-64-year-olds tested in 2015 as the basis for the estimated
score of 55-59-year-olds in 2010, adjusted by the percentage change due to the assumed
reverse age pattern®. In this way and based on the country-, age-, sex-, and education-specific
literacy scores from PIAAC and STEP, we estimated mean scores by 5-year age groups, sex,

and four education categories from 1970-2015 for all 44 countries with empirical data available$8.
SLAMY'S were then calculated based on Equation 2, with the 2015 OECD average used as
standard of comparison in all years. To aggregate SLAMYS by country and year, we weighted the
scores based on the population size by age, sex, and educational attainment for each country
and year, as retrieved from the WIC Data Explorer.

Adjustments for calculating SLAMYS using DHS data

As noted above, comprehensive adult literacy skills assessments are available only for 44
countries — most of them highly developed OECD members, thus unrepresentative of the world
population. To include more empirical observations in our dataset, we decided to use tested
literacy data from DHS for 63 countries that are more diverse in social and economic
development.

As literacy assessments in DHS and PIAAC/STEP differ substantially in complexity and scope of
the tests, further models had to be applied. We took advantage of the fact that four countries, i.e.
Bolivia, Ghana, Kenya, and Peru, have participated in both PIAAC/STEP and DHS. Based on
their concordance between PIAAC/STEP literacy proficiency and DHS literacy, adjustment scores
were calculated for each population considering the proportion of the population that have tested

H For age groups for which we were not able to build cohorts for the whole or part of the reconstruction
period (e.g. 60-64-year-olds in 2010 who were too old to be tested in 2015), we assumed age-, sex- and
education-specific scores to be constant over time.

8 While the empirical scores of the base year are disaggregated by age, sex, and four levels of educational
attainment, the estimated standard age effect as well as the estimated skill growth function over the life
course are only defined for two education categories. This crude disaggregation was found to be most
consistent between countries. Given the different scores in the base year, reconstruction results, however,
still differ between sexes and are available for four education categories.



literacy in DHS. As a result, PIAAC/STEP literacy proficiencies and consequently SLAMYS could
be estimated for 59 additional countries. To validate our results, the ratios between the SLAMYS
calculated using PIAAC/STEP results and SLAMYS estimated by DHS tested literacy data were
checked for Bolivia, Ghana, Kenya, and Peru, i.e. the countries that have both sources of
information. Results showed that due to conducting an easier literacy test DHS-SLAMYS
estimates were consistently 25% higher than the estimates calculated by empirical PIAAC/STEP
scores. For this reason, we made a further adjustment by multiplying the SLAMYS estimates
derived from DHS tested literacy data by a factor of 0.8.

Calculation of SLAMYS based on prediction regression models

As explained above, SLAMYS based on PIAAC/STEP and DHS data were calculated for 103
countries. For the remaining countries SLAMYS were estimated using ordinary least squares
regression models. In these models, skills-adjustment factors (SAFc,) are predicted as dependent
variables for every country ¢ and time t (5-year intervals between 1970 and 2015). Based on
these predictions, SLAMYS were calculated as the product of SAFc: and MYSc: (as demonstrated

inEq.1) """

Several educational and demographic variables from various data sources were used as
estimators in these models. First, to capture the basic literacy skills in the population, we included
adult illiteracy rates (AIRc,) from the UIS dataset (8). Because of almost 100 percent literacy rates
in most of the developed countries, this indicator is more useful to distinguish the differences
among developing countries. Second, to capture the effect of schooling beyond basic education,
the percentage of adult population having at least upper secondary educational attainment
(aboveLSc:) from WIC Data Explorer (6) is included in the model. Third, country- and time-
specific old-age dependency ratios (ODRc.) (also from WIC Data Explorer) are included as a
proxy for the state of the demographic transition in a country.

Additionally, to capture the effect of the level of quality of education, we included a ‘Quality of
Education Indicator’ (QElc) as an additional independent variable in the model. International data
on quality of education are, however, limited and relatively new. Recently, the World Bank
introduced a Global Data Set on Education Quality (9) (GDSEQ), covering harmonized data from
international student assessments for 163 countries between 1965 and 2015. However, since
these tests were only recently extended to more countries, the dataset contains many missing
values — especially for earlier time periods. For this reason, we constructed a separate model that
predicts QEI by using GDSEQ scores for available countries and time periods as dependent

variables T,

As QEI represents a measure of skills of young cohorts who are still in school at the time of
assessment, its effect on skills of the working-age population can only occur with a certain time
delay. Consequently, and to be demographically consistent, QEI is — if possible — considered in
the model with a time lag of 25 years. However, since QEI data only go back to 1970, which
would enable predictions only from 1995 onwards when using a 25-year time lag, we used QEI
estimates for 1970 for the time periods from 1970 to 1995 and QEI estimates with a 25-year lag
from 1995 onwards.

Dummy variables for the respective time periods are added as further independent variables. By
using a stepwise regression procedure, we attain the final model for predicting SAFctin Eq. 3.

log(SAFc)=Bo + BiabovelLSct+ B2ODRct + B3AIRct + B4QElc,1970t+25 + Zt=1970-1900 0t + €ct  (EQ.3)

™™ The main reason to predict SAF instead of SLAMYS is to prevent any multicollinearity issues between
MYS and other estimators.

1t To predict QEI, dummies for UN detailed geographical regions for every country as well as two other
quality of education indicators from UIS dataset (government expenditure on education as a percentage of
GDP and pupil-teacher ratio in primary education) are used as predictors in the model. The model summary
can be found in Table S1.



Using Equation 3, skills-adjustment factors were predicted for 185 countries (in 5-year time steps
between 1970 and 2015). Finally, SAF. estimates were multiplied with MY Sc, for the given
country and time to calculate SLAMYS. The adjusted R? of 83 percent and a correlation
coefficient of 0.984 between estimated and empirical SLAMYS point at a good model fit. A
detailed regression model summary can be found in Table S2 and regression diagnostics are
presented below.

Albeit SLAMY'S were predicted for all 185 countries, our global SLAMYS dataset as presented in
Table S3 is based on empirically sound data (estimates from PIAAC, STEP and DHS) whenever
possible, and uses predicted values only if no empirical data are available. Table S4 provides a
guantitative assessment of the data quality by summarizing on the continent level how many of
the 1,850 data points (185 countries, 10 points of time) are based on PIAAC & STEP, how many
on DHS, and how many are predicted from Eq. 3.

Comparison with student test results

To validate our results, we conducted a correlation analysis between SAF and student test
scores. Figure S2 depicts the correlation between our estimated SAF and PISA reading scores
(10). Given that our estimates cover the total working-age population, whereas PISA measures
the skills of 15-year-olds, we used a time lag of 15 years, i.e. we compare PISA scores from the
year 2000 with the 2015 SAF for all countries where both data are available. It is important to
mention, however, that our prediction model already includes a Quality of Education Indicator as
independent variable. As explained before, this indicator is based on the World Bank’s Global
Data Set on Education Quality (9), which covers harmonized data from international student
assessments including PISA, TIMSS etc. Consequently, our measure indirectly already covers
student tests; the high level of correlation (r=0.75) is therefore not surprising.

In addition, we ran age-specific correlation analyses (SAF of 15-19-year-olds vs. PISA scores of
15-year-olds in the closest year) for different years for those countries with empirically derived
SLAMYS (see Figure S3). Given that SAF estimates for these countries are based on
PIAAC/STEP data, these analyses represent in fact the very noticeable correlation between PISA
and PIAAC/STEP scores. Relatively high correlation coefficients between 0.67 and 0.84 —
depending on different years and combinations of countries — were found, suggesting that validity
and reliability of the test results hold.

Regression diagnostics

There are several assumptions for OLS regression models. One of them is the normality of
errors. The two plots at the top of Figure S4 shows the distribution of residuals for the model in
Table S1. Residuals seem to be distributed normally.

In OLS regression models, predictors should not be correlated with residual terms. The two
graphs at the bottom in Figure S4 are the scatter plots between the continuous numerical
predictors in the model and residual terms. There seems to be no relationship between the
predictors and residuals.

Furthermore, it is assumed that there is a linear relationship between predictors and the
dependent variable in OLS models. The top left plot in Figure S5 does not show any pattern
between fitted values and residuals. The horizontal line without a distinct pattern can be said to
confirm the linearity assumption.

Another assumption is the constant variance of residuals which is called homoskedasticity. The
two graphs on the left-hand side of Figure S5 show that there is not a relationship between fitted
values and residuals which is indicating homoskedasticity. Moreover, Breusch-Pagan test for
homoskedasticity also produces a p-value of 0.32 which means there is not enough evidence to
reject the null hypothesis claiming homoskedasticity.



The Residuals vs Leverage plot positioned in the bottom right in Figure S5 helps to detect outliers
in the model. In the plot, there are not any cases of outliers that exceed Cook’s distance
measure.

Finally, in OLS regressions models, independent variables should not have a high correlation
(multicollinearity) among themselves. To check this assumption, Variance Inflation Factor (VIF)
scores have been calculated. None of the predictor terms have a VIF score above ten and the
mean of the VIF scores is below five which means there is no multicollinearity.

Assumptions for OLS regression are also tested for the model in Equation 3. The top two plots in
Figure S6 show the distribution of error terms that indicate a nearly normal distribution confirming
the normality assumption. The rest of the plots in Figure S6 are scatter plots between the
predictors and residuals. It can be said that there are no correlations between them.

However, the decreasing variance for residuals in some of the plots in Figure S6 indicate that
there might be some level of heteroskedasticity. This pattern is also visible in the top left plot in
Figure S7. Variance for the top end of the fitted values is smaller. Moreover, studentized Breusch-
Pagan test produces a p-value less than 0.05 which shows evidence to reject the constant
variance of residuals hypothesis.

The violation of the homoskedasticity assumption may lead to an underestimation of standard
errors. Zeileis (11) offers a procedure for a robust estimation of standard errors#+, While the
coefficients in Eqg. 3 are tested with these new standard errors, the significance of the predictor
terms have not changed at a 95% confidence level. Moreover, we are more interested in the
estimation of the dependent variable than predicting the effects of specific independent variables.
Since heteroskedasticity does not lead to a bias in the coefficient estimates (12), it should not
affect our SLAMYS estimates.

The bottom right plot in Figure S7 shows that all observations are within Cook’s distance which
means there are not any cases of outliers that are highly influential. Lastly, VIF scores for all
predictors are less than five which confirms that there is no multicollinearity.

The above tested regression diagnostics deal with the assumptions about the error related to the
dependent variable. In OLS regression, it is assumed that independent variables are measured
without error. However, in most cases independent variables are measured with some degree of
error. Errors in variables (EIV) models offer a solution for the potential cases of measurement
errors in independent variables (13). In our case, our numerical predictors may contain a degree
of measurement error but it is not possible to know the exact levels. Using eivtools package in R
(12) we calculated the adjustment scores with varying amounts of reliability for the numerical
predictors in Eq. 3 one by one to get an understanding of the sensitivity of our model to
measurement errors. For each variable we run three different models with reliability values 0.95,
0.90 and 0.85. Figure S8 plots the fitted adjustment factors of the main model (y-axis) against the
fitted adjustment factors from various errors in variance models (x-axis). The figure shows that
the fitted values are robust to decreases in reliability scores.

A note on measurement errors in Mean Years of Schooling

Finally, albeit the focus of this paper is on measuring skills, it is important to not completely
neglect the potential of measurement errors in the quantitative dimension of our indicator, i.e.
potential measurement errors in MYS. Krueger and Lindhahl (14) thoroughly discussed the
problem of estimating the extent of measurement error in cross-country data on average years of
schooling, concluding that measures tend to be particularly noisy when based on frequently
mismeasured enrollment rates. However, also in more advanced measures of educational
attainment, such as the widely used Barro and Lee dataset (15), that draws on survey- and
census-based estimates reported by UIS, errors in measurement are inevitable given the doubtful
quality of UIS enrolment rates in many countries.

#* Robust standard errors were calculated via “sandwich” package in R.



Data on MYS used in this paper are retrieved from the WIC Data Explorer (6) which provides an
advance over other existing international measures of educational attainment on several grounds:
i) the WIC methodology is based on original data (as opposed to data compiled by other
institutions, like UIS or EUROSTAT); ii) all data are thoroughly harmonized using available
ISCED mappings in order to achieve better comparability and avoid flaws in the primary data; and
iii) estimates rely on assumptions and rules, and the consistency of these over countries is
important. The detailed methodology for the WIC global MYS estimates can be found elsewhere
(16, 17).

Given the before-mentioned advances, variations in the MYS between WIC and Barro-Lee as
well as between WIC and UIS are not surprising and can be traced back to different types of
source data, different definitions on the educational categories, flaws in the input data, different
procedures employed in estimation of the educational shares, and differences in the estimation of
durations of schooling for incomplete levels. Consequently, and given the consistency and
comparability across countries, MYS estimates used in this paper are unlikely to distort our
SLAMYS results.

DATA AND CODES AVAILABILITY

Data and codes used to generate the results are available in the GitHub repository,
https://github.com/clreiter/WIC-Skills-Adjusted-Human-Capital/tree/final-preparation-repository.
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axis) vs fitted adjustment factors from the main model (Eg. 3) (y-axis).
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Residual std. error Multiple R? Adjusted R2 F df p n
46.82 0.70 0.69 62.35 20; 525 0.000 546
Coefficients
Variables Estimate Std. Error t-statistic p-value
Intercept 442 .822 20.330 21.782 0.000
Pupil-teacher ratio -2.608 0.339 -7.697 0.000
Sf;grf‘gict’ﬂf‘; 2.820 1.819 1.550 0.122
Central America -1.164 19.786 2.334 0.020
Central Asia 59.126 25.334 2.334 0.020
Eastern Africa 7.396 20.696 0.357 0.721
Eastern Asia 168.028 18.538 9.064 0.000
Eastern Europe 88.776 17.962 4.943 0.000
Middle Africa 5.927 27.766 0.213 0.831
Northern Africa -13.237 21.145 -0.626 0.532
Northern America 85.873 20.114 4.269 0.000
Northern Europe 78.329 17.708 4.423 0.000
Oceania 60.121 19.593 3.069 0.002
South-Eastern Asia 84.936 18.966 4.478 0.000
South America -12.183 18.157 -0.671 0.503
Southern Africa -34.752 21.088 -1.648 0.100
Southern Asia -10.500 21.180 -0.496 0.620
Southern Europe 54.374 17.803 3.054 0.002
Western Africa -62.567 21.300 -2.937 0.003
Western Asia 11.415 17.823 0.640 0.522
Western Europe 82.966 17.827 4.654 0.000

Table S1. Model summary and estimated coefficients for estimating QEI. Dependent variable is

QEI.
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Residual std. error Multiple R? Adjusted R? F df p n
0.15 0.83 0.83 316.1 9; 566 0.000 576
Coefficients
Variables Estimate Std. Error t-statistic p-value
Intercept -0.565 0.069 -8.163 0.000
abovelLS 0.330 0.041 8.103 0.000
ODR 0.328 0.142 2.311 0.021
AIR -1.151 0.061 -18.994 0.000
QEl 0.001 0.000 2.885 0.004
Year(1970-74) 0.160 0.027 6.025 0.000
Year(1975-79) 0.130 0.026 5.059 0.000
Year(1980-84) 0.097 0.025 3.853 0.000
Year(1985-89) 0.059 0.025 2.388 0.017
Year(1990-94) 0.047 0.025 1.907 0.057

Table S2. Model summary and estimated coefficients for Eq. 3. Dependent variable is log(SAFc,).
Base period for year dummies is Year(2015-19).
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1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Rank Country
MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS
1 Japan 10.68 11.09 11.06 11.53 11.43 11.99 11.81 12.51 12.23 13.10 12.67 13.77 13.11 14.43 13.51 15.03 13.88 15.61 13.81 15.59
2 Australia 10.03 10.52 10.53 11.08 11.03 11.57 11.47 11.90 11.87 12.43 12.21 12.42 12.59 12.99 12.93 13.53 13.24 14.03 13.68 14.67
3 New Zealand 9.75 9.10 10.41 9.93 11.00 10.76 11.57 11.60 12.05 12.29 12.47 12.90 12.78 13.34 13.05 13.71 13.28 14.02 13.52 14.48
4 Finland 8.85 8.71 9.49 9.41 10.11 10.12 10.67 10.79 11.20 11.46 11.67 12.10 12.01 12.62 12.28 13.02 12.45 13.37 13.03 14.27
5 Switzerland 10.93 11.72 11.18 11.92 11.43 12.07 11.69 12.03 11.96 12.37 12.22 12.24 12.45 12.64 12.67 13.00 12.88 13.46 13.40 14.14
6 Germany 11.94 11.41 12.17 11.68 12.40 11.98 12.60 12.21 12.81 12.49 13.01 12.82 13.15 13.04 13.28 13.25 13.39 13.49 13.73 14.09
7 Norway 10.80 10.89 11.03 11.16 11.29 11.49 11.54 11.82 11.76 12.16 11.95 12.45 12.16 12.72 12.39 13.00 12.67 13.36 13.10 13.95
8 Estonia 9.98 9.80 10.81 10.78 11.38 11.49 11.79 11.96 12.18 12.41 12.46 12.78 12.66 13.05 12.76 13.20 12.71 13.13 13.27 13.93
9 Canada 10.53 10.18 11.11 10.93 11.64 11.62 12.09 12.17 12.49 12.66 12.82 13.09 13.10 13.43 13.33 13.73 13.50 13.99 13.29 13.85
10 Slovakia 10.35 10.80 10.74 11.31 11.07 11.70 11.30 11.93 11.56 12.23 11.76 12.42 11.96 12.65 12.23 12.91 12.43 13.09 13.25 13.83
11 United Kingdom 10.90 11.63 11.12 11.89 11.38 12.17 11.65 12.43 11.93 12.71 12.17 12.95 12.40 13.15 12.63 13.39 12.86 13.56 13.26 13.81
12 Lithuania 8.69 8.87 9.68 9.88 10.56 10.66 11.29 11.36 12.00 12.08 12.62 12.72 13.10 13.22 13.35 13.45 13.36 13.48 13.48 13.67
13 Sweden 9.18 8.95 9.66 9.51 10.16 10.14 10.63 10.73 11.10 11.35 11.49 11.87 11.80 12.26 12.07 12.62 12.34 13.04 12.77 13.62
14 Czech Republic 10.52 10.66 10.84 11.07 11.15 11.47 11.35 11.66 11.57 11.91 11.71 12.08 11.87 12.28 12.12 12.56 12.34 12.82 13.02 13.59
15 Latvia 10.65 11.72 10.96 11.95 11.26 12.09 11.52 12.03 11.78 12.40 12.03 12.39 12.22 12.73 12.30 13.01 12.27 13.07 12.59 13.58
16 Netherlands 9.36 9.29 9.73 9.74 10.11 10.21 10.46 10.67 10.82 11.17 11.13 11.62 11.38 11.98 11.60 12.29 11.82 12.63 12.42 13.42
17 Iceland 10.91 10.91 11.23 11.17 11.51 11.38 11.79 11.47 12.05 11.81 12.27 11.61 12.54 12.00 12.86 12.35 13.04 12.61 13.57 13.37
18 Cyprus 6.55 6.59 7.64 7.75 8.73 8.95 9.64 9.94 10.47 10.82 11.22 11.62 11.85 12.24 12.40 12.79 12.89 13.29 13.01 13.35
19 Republic of Korea 6.02 5.57 7.09 6.66 8.19 7.83 9.18 8.86 10.06 9.82 10.78 10.64 11.40 11.41 11.96 12.12 12.50 12.86 12.90 13.31
20 United States of America 10.69 10.34 11.14 10.99 11.54 11.52 11.87 11.99 12.12 12.30 12.28 12.49 12.38 12.57 12.46 12.61 12.54 12.67 12.89 13.27
21 Luxembourg 9.37 9.44 9.84 9.88 10.31 10.25 10.70 10.41 11.08 10.83 11.43 10.89 11.76 11.37 12.06 11.93 12.34 12.30 13.17 13.23
22 Poland 9.84 9.23 10.26 9.73 10.67 10.23 11.00 10.59 11.30 10.97 11.57 11.31 11.81 11.61 12.03 11.86 12.23 12.16 13.04 13.20
23 Denmark 10.49 10.04 10.77 10.37 11.02 10.71 11.25 11.04 11.47 11.34 11.68 11.63 11.86 11.92 12.03 12.14 12.12 12.32 12.60 13.00
24 Ireland 8.11 7.77 8.53 8.28 9.02 8.84 9.50 9.40 9.92 9.83 10.35 10.32 10.89 10.93 11.62 11.75 12.31 12.49 12.63 12.82
25 Croatia 7.91 7.17 8.59 7.92 9.18 8.54 9.66 8.92 10.16 9.53 10.62 9.90 11.09 10.72 11.46 11.50 11.70 11.94 12.03 12.56
26 Belgium 8.30 7.97 8.73 8.46 9.19 8.97 9.61 9.45 10.08 9.99 10.51 10.49 10.91 10.95 11.23 11.32 11.49 11.66 11.95 12.53
27 Austria 8.63 8.13 9.09 8.64 9.58 9.18 10.02 9.70 10.48 10.27 10.90 10.81 11.20 11.19 11.50 11.56 11.76 11.93 12.16 12.48
28 Hungary 8.15 6.76 8.91 7.68 9.65 8.60 10.11 9.18 10.62 9.89 11.05 10.51 11.41 11.02 11.72 11.44 11.93 11.75 12.41 12.47
29 Belarus 7.62 7.59 8.30 8.34 8.94 9.04 9.37 9.22 9.79 9.94 10.34 10.42 10.83 11.15 11.20 11.76 11.44 12.15 11.56 12.45
30 Taiwan 5.83 4.34 6.84 5.27 7.90 6.29 8.86 7.20 9.68 8.22 10.37 8.86 10.95 9.79 11.50 10.71 11.99 11.65 12.39 12.42
31 Hong Kong 5.15 3.88 6.12 4.75 7.36 5.87 8.36 6.77 9.26 7.77 10.07 8.47 10.73 9.38 11.36 10.36 11.86 11.19 12.54 12.30
32 Singapore 4.90 3.58 6.29 4.77 7.66 6.07 8.78 7.17 9.99 8.49 10.87 9.46 11.58 10.30 12.27 11.23 12.96 12.24 12.64 12.28
33 Bulgaria 8.29 7.76 8.82 8.37 9.31 8.93 9.67 9.19 10.05 9.82 10.34 9.97 10.57 10.35 10.73 10.72 10.91 11.03 11.70 12.24
34 Bahamas 8.50 7.05 9.23 7.77 10.09 8.57 10.90 9.26 11.51 9.96 11.98 10.15 12.35 10.96 12.64 11.43 12.91 11.99 12.94 12.20
35 Serbia 6.90 5.79 7.87 6.85 8.62 7.69 9.23 8.25 9.91 9.10 10.61 9.66 11.16 10.58 11.57 11.23 11.82 11.65 12.06 12.14
36 France 7.97 7.31 8.50 7.92 9.03 8.49 9.48 8.98 10.01 9.57 10.49 10.10 10.92 10.62 11.30 11.10 11.62 11.51 12.14 12.09
37 Montenegro 7.48 6.33 8.45 7.44 9.23 8.02 9.86 9.01 10.35 9.27 10.79 9.95 11.14 10.54 11.44 11.17 11.64 11.49 11.97 12.06
38 Slovenia 10.30 9.62 10.48 9.83 10.63 9.95 10.79 10.10 10.96 10.30 11.13 10.51 11.32 10.75 11.54 11.03 11.85 11.42 12.20 11.87
39 DPR of Korea 7.33 5.95 8.09 6.90 8.95 8.09 9.55 8.70 10.10 9.51 10.45 9.85 10.71 10.68 10.90 11.77 10.99 11.65 11.01 11.82
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1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Rank Country
MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS
40 Romania 7.27 6.57 7.98 7.25 8.68 7.95 9.18 8.32 9.74 8.95 10.28 9.40 10.69 9.93 11.03 10.64 11.24 10.99 11.65 11.67
41 Israel 7.08 5.46 7.74 6.07 8.38 6.69 8.92 7.23 9.67 8.04 10.36 8.80 11.01 9.58 11.61 10.35 11.85 10.69 11.86 11.48
42 Russian Federation 6.43 6.61 7.28 7.55 8.11 8.51 8.72 9.15 9.27 9.77 9.83 10.46 10.16 10.77 10.43 10.94 10.69 11.13 10.87 11.40
43 Greece 6.42 6.17 7.08 6.84 7.78 7.55 8.45 8.21 9.11 8.87 9.84 9.61 10.48 10.23 10.99 10.73 11.38 11.04 11.78 11.37
44 Italy 6.34 5.70 6.99 6.35 7.70 7.08 8.35 7.77 9.01 8.50 9.61 9.15 10.14 9.71 10.65 10.25 11.07 10.69 11.94 11.34
45 Georgia 8.39 7.48 9.28 8.23 10.07 8.86 10.67 9.38 11.20 9.84 11.64 10.24 11.91 10.49 12.09 10.66 12.21 10.78 12.65 11.26
46 Puerto Rico 7.69 6.22 8.53 7.00 9.11 7.35 9.73 8.12 10.30 8.58 10.78 9.10 11.22 9.82 11.64 10.44 11.98 10.58 12.44 11.22
47 Spain 5.58 4.86 6.24 5.49 6.91 6.16 7.57 6.83 8.27 7.61 8.98 8.40 9.66 9.16 10.20 9.77 10.65 10.26 11.47 10.98
48 Bosnia and Herzegovina 4.65 3.59 5.67 4.49 6.58 5.23 7.41 5.96 8.14 6.46 8.82 7.26 9.51 8.40 10.16 9.24 10.65 10.00 11.24 10.95
49 Ukraine 6.66 5.29 7.66 6.40 8.56 7.52 9.16 8.38 9.73 9.00 10.19 9.79 10.40 10.13 10.62 10.44 10.86 10.67 10.98 10.84
50 Turkmenistan 7.99 6.16 8.95 7.34 9.76 8.34 10.33 9.29 10.74 9.70 11.02 10.53 11.21 10.92 10.97 10.58 10.74 10.72 10.73 10.80
51 Kazakhstan 7.62 7.51 8.23 8.09 8.83 8.68 9.32 9.09 9.71 9.41 10.10 9.73 10.45 10.03 10.91 10.42 11.19 10.61 11.31 10.74
52 Moldova 4.43 3.75 5.79 5.01 7.08 6.24 8.10 7.15 9.05 8.26 9.85 8.89 10.40 9.33 10.69 8.62 10.94 10.46 11.06 10.73
53 Azerbaijan 6.95 3.96 7.81 4.68 8.58 5.46 9.14 6.25 9.60 6.78 9.99 9.21 10.37 8.38 10.70 10.30 10.87 10.48 11.00 10.68
54 Kyrgyzstan 6.56 5.07 7.51 6.11 8.38 7.07 9.02 7.99 9.51 8.44 9.93 9.35 10.19 9.75 10.49 10.08 10.63 10.39 10.86 10.63
55 Macao 4.00 2.79 5.14 3.73 6.15 5.05 7.23 5.53 8.07 6.36 8.77 6.91 9.37 7.56 10.10 8.48 10.75 9.48 11.34 10.41
56 Armenia 7.70 7.33 8.68 8.29 9.47 9.02 9.97 9.50 10.37 9.85 10.69 10.16 10.85 10.29 10.95 10.37 11.00 10.37 11.03 10.39
57 Martinique 6.50 5.07 7.04 5.54 7.81 6.19 8.48 6.80 9.11 7.45 9.59 7.82 10.07 8.43 10.38 9.04 10.73 9.48 10.97 10.28
58 Mongolia 5.80 4.33 6.72 5.29 7.55 6.26 8.35 6.97 8.92 7.69 9.36 8.04 9.63 9.02 9.88 9.04 10.18 9.77 10.48 10.17
59 Cuba 6.99 5.53 7.86 6.29 8.69 7.40 9.43 7.57 9.87 8.07 10.27 8.24 10.55 8.98 10.86 9.29 11.08 9.92 11.25 10.16
60 Malaysia 3.80 217 4.83 2.94 5.87 3.58 6.96 4.62 7.91 5.59 8.76 6.23 9.59 7.20 10.37 8.25 11.07 9.30 11.61 10.12
61 Trinidad and Tobago 6.78 5.36 7.49 5.94 8.22 6.51 8.94 7.06 9.55 7.65 10.09 7.94 10.55 8.46 11.02 9.14 11.40 9.68 11.63 10.04
62 Fiji 6.04 4.04 6.73 4.65 7.46 5.25 8.19 5.85 8.77 6.43 9.34 6.88 9.92 7.49 10.45 8.19 11.08 9.03 11.52 9.96
63 North Macedonia 3.88 2.93 5.00 3.88 6.03 4.73 6.85 5.43 7.65 6.36 8.42 6.81 9.10 7.74 9.71 8.49 10.17 9.21 10.64 9.88
64 Malta 6.85 4.95 7.38 5.41 7.96 5.88 8.46 6.25 8.89 6.76 9.32 6.76 9.75 7.60 10.17 8.11 10.67 8.83 11.17 9.65
65 French Polynesia 5.67 4.16 6.58 4.93 7.47 5.67 8.19 6.33 8.86 7.09 9.40 7.42 9.86 7.74 10.29 8.78 10.68 9.22 10.91 9.64
66 Chile 7.12 5.09 7.76 5.64 8.38 6.18 8.96 6.70 9.49 7.17 9.97 7.62 10.39 8.04 10.79 8.47 11.08 8.82 11.32 9.43
67 New Caledonia 5.65 3.24 6.32 5.23 6.99 4.15 7.74 6.31 8.52 5.50 9.35 7.76 10.02 6.78 10.65 7.70 11.12 10.14 11.50 9.39
68 Tonga 7.66 4.58 8.00 6.90 8.39 5.92 8.92 5.49 9.53 7.73 9.92 7.88 10.25 6.67 10.47 8.57 10.78 8.93 11.03 9.22
69 Tajikistan 6.67 5.90 7.96 7.24 9.12 8.51 10.04 9.45 10.72 10.30 11.23 10.60 11.49 11.12 11.68 11.41 11.80 11.71 11.79 9.01
70 Argentina 6.75 5.57 7.16 5.86 7.59 6.10 8.02 6.42 8.46 6.87 8.90 7.05 9.31 7.53 9.68 8.08 9.98 8.48 10.31 8.90
71 Samoa 7.39 4.41 7.84 4.72 8.40 5.09 8.95 5.48 9.40 7.55 9.71 6.02 9.96 6.38 10.38 6.95 10.58 8.65 10.74 8.85
72 Palestine 3.90 1.95 4.85 2.52 5.84 3.18 6.84 3.98 7.71 4.62 8.43 5.65 9.09 6.66 9.70 7.32 10.31 8.11 10.74 8.69
73 Guadeloupe 5.01 3.52 5.59 3.75 6.41 4.84 7.18 4.94 7.94 6.26 8.49 5.98 9.03 7.30 9.45 7.34 9.83 8.40 10.14 8.65
74 Curagao 7.29 5.23 7.79 5.30 8.20 6.22 8.58 5.86 8.90 6.93 9.17 6.30 9.42 7.42 9.73 7.29 10.09 8.25 10.55 8.60
75 Philippines 5.88 4.60 6.43 5.12 6.94 5.18 7.40 5.97 7.80 6.49 8.13 6.60 8.42 6.51 8.79 7.40 9.13 7.16 9.42 8.47
76 Albania 5.52 3.02 6.63 3.89 7.67 4.78 8.52 5.55 9.15 6.32 9.53 6.68 9.92 8.49 10.19 8.58 10.37 8.25 10.57 8.44
77 Guyana 7.02 5.60 7.59 6.10 8.10 6.50 8.51 6.80 8.86 7.14 9.14 7.19 9.37 7.49 9.63 6.63 9.86 7.41 10.06 8.43
78 Saint Lucia 5.30 3.70 6.10 4.02 6.90 5.07 7.63 5.08 8.21 6.28 8.77 5.93 9.31 7.19 9.82 7.20 10.12 8.15 10.58 8.42
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1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Rank Country
MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS
79 Thailand 6.15 4.41 6.82 4.99 7.44 5.47 7.99 5.95 8.45 6.45 8.83 6.68 9.22 6.96 9.59 7.57 9.91 8.14 10.22 8.42
80 Sri Lanka 5.08 3.57 5.71 4.06 6.32 455 6.93 4.94 7.66 5.58 8.48 6.07 9.19 6.67 9.86 7.21 10.36 7.76 10.77 8.39
81 Portugal 2.84 1.92 3.39 2.37 4.03 2.76 4.74 3.41 5.48 4.07 6.34 4.74 7.19 5.69 8.01 6.63 8.67 7.37 9.35 8.38
82 Zimbabwe 4.14 2.23 4.98 2.81 5.88 3.70 6.95 4.29 7.96 5.31 8.84 5.95 9.56 6.83 10.06 7.59 10.29 7.89 10.96 8.36
83 Lebanon 3.84 224 4.78 2.87 5.63 3.47 6.37 4.00 7.10 4.67 7.96 5.24 8.68 6.02 9.25 6.83 9.87 7.46 10.39 8.33
84 Panama 5.45 3.81 6.09 4.33 6.77 5.02 7.43 5.40 8.00 5.89 8.49 6.21 8.91 6.67 9.30 7.19 9.64 7.66 10.20 8.32
85 Venezuela 5.37 3.60 6.08 4.19 6.80 4.78 7.50 5.33 8.10 5.92 8.62 6.24 9.07 6.78 9.50 7.44 9.88 7.80 10.11 8.32
86 Saudi Arabia 2.27 0.96 2.90 131 3.78 1.85 4.85 2.54 6.02 3.47 6.86 3.99 7.87 5.13 8.78 5.93 9.53 7.54 10.20 8.26
87 St Vincent & the Grenadines 6.73 5.59 7.55 5.08 831 5.95 8.91 6.00 9.44 6.82 9.89 6.65 10.22 7.51 10.51 7.55 10.67 8.06 10.82 8.23
88 Micronesia 3.98 3.47 4.92 4.25 6.34 5.41 7.38 6.42 8.13 7.10 8.59 7.19 8.99 7.51 9.22 7.81 9.37 7.96 9.72 8.10
89 United Arab Emirates 5.19 2.77 6.73 3.54 8.08 4.89 8.62 5.38 9.02 5.60 9.36 5.72 9.50 6.03 9.61 7.10 9.94 6.66 10.24 7.99
90 Reunion 3.59 2.09 4.49 2.74 5.39 3.48 6.31 4.07 7.16 4.84 7.87 5.33 8.52 6.05 9.06 6.77 9.52 7.50 9.91 7.94
91 Turkey 3.52 2.87 417 3.42 4.89 4.04 5.59 4.67 6.30 5.34 6.96 5.95 7.55 6.50 8.08 7.00 8.64 7.51 9.21 7.91
92 Uruguay 6.02 4.91 6.46 5.21 6.96 5.62 7.44 5.87 7.91 6.35 8.35 6.47 8.71 6.92 8.99 7.24 9.19 7.47 9.55 7.88
93 Mexico 3.73 2.74 4.38 3.26 5.09 3.88 5.83 453 6.59 521 7.29 5.88 7.83 6.38 8.30 6.81 8.75 7.22 9.32 7.82
94 Jordan 4.56 2.43 5.60 3.31 6.52 4.00 7.53 4.90 8.32 5.82 8.96 6.35 9.28 6.81 9.51 7.22 9.67 7.73 9.97 7.82
95 South Africa 5.24 3.18 5.76 3.54 6.32 3.87 6.90 4.28 7.52 4.78 8.13 5.02 8.70 5.78 9.22 6.50 9.56 7.04 10.07 7.79
96 Aruba 4.97 3.45 5.66 3.74 6.28 4.43 6.94 4.63 7.45 5.33 8.01 5.32 8.47 6.53 8.86 6.37 9.17 7.26 9.46 7.77
97 Kiribati 3.94 3.34 4.56 3.78 5.20 4.18 5.97 4.83 6.63 5.35 7.18 5.55 7.75 6.06 8.34 6.70 8.88 7.31 9.43 7.67
98 Jamaica 5.57 3.33 6.19 3.81 7.07 4.47 7.98 5.09 8.63 5.64 9.18 5.56 9.51 6.35 9.85 6.79 10.18 7.06 10.39 7.63
99 Bahrain 2.58 1.33 3.43 1.96 4.37 2.54 5.00 3.16 5.92 3.97 6.78 4.53 7.56 5.16 8.29 6.04 8.90 6.59 9.39 7.53
100 Peru 5.24 3.56 5.90 4.07 6.56 459 7.21 5.07 7.84 5.56 8.43 6.01 8.96 6.44 9.40 6.79 9.91 7.28 10.22 7.52
101 Suriname 6.79 4.57 7.18 4.87 7.65 5.16 8.14 5.55 8.59 5.97 8.97 6.09 9.28 6.23 9.54 6.90 9.89 7.17 10.19 7.48
102 China 3.61 1.98 431 2.50 4.97 2.96 5.70 3.64 6.36 4.23 6.89 4.65 7.32 5.53 7.74 5.74 8.21 6.72 8.64 7.35
103 Costa Rica 5.36 4.08 5.98 4.58 6.61 5.07 7.14 5.38 7.54 5.74 7.87 5.82 8.20 6.11 8.54 6.57 8.88 6.99 9.14 7.31
104 Mauritius 3.92 2.30 4.62 2.77 5.42 3.32 6.18 3.82 6.86 4.34 7.41 4.72 7.89 5.21 8.35 5.80 8.84 6.54 9.34 7.14
105 Qatar 4.88 2.75 5.83 3.42 6.76 4.17 7.70 4.88 8.16 5.29 8.67 5.75 8.94 6.37 9.16 6.98 9.06 6.64 9.32 7.09
106 Oman 1.10 0.38 1.68 0.63 2.50 1.00 3.32 1.45 4.24 2.05 5.38 2.79 6.37 3.99 7.31 4.96 8.49 6.07 9.21 7.05
107 Indonesia 3.63 1.99 4.23 2.45 4.85 2.79 5.48 3.42 6.16 4.06 6.85 4.58 7.49 5.45 8.05 5.87 8.54 6.46 9.06 7.03
108 Ecuador 4.20 2.87 4.79 3.32 5.48 3.87 6.22 4.40 6.94 4.97 7.58 5.46 8.12 5.85 8.59 6.22 9.04 6.55 9.40 6.98
109 Botswana 2.44 111 3.06 1.44 3.77 1.84 4.58 2.32 5.50 2.90 6.44 3.52 7.43 4.50 8.36 5.26 9.08 6.11 9.74 6.79
110 Belize 4.98 3.25 5.42 3.64 5.84 3.98 6.30 4.32 6.72 3.78 7.10 4.98 7.54 5.41 7.95 5.87 8.29 6.29 8.73 6.72
111 French Guiana 5.49 3.91 5.95 4.29 6.54 4.60 7.02 5.11 7.40 5.50 7.70 5.61 7.93 5.85 8.11 6.09 8.26 6.27 8.54 6.69
112 Paraguay 458 3.11 5.04 3.47 5.52 3.46 6.01 4.14 6.49 451 6.95 4.79 7.38 5.23 7.87 5.68 8.36 6.18 8.79 6.58
113 Swaziland 2.77 1.28 3.52 1.67 4.34 2.18 5.14 2.66 5.99 3.31 6.76 3.80 7.43 4.46 7.87 5.76 8.75 5.53 9.50 6.54
114 Dominican Republic 3.31 1.88 3.82 221 4.47 2.57 5.20 3.08 5.91 3.62 6.55 3.98 7.14 5.11 7.72 5.67 8.29 5.87 8.79 6.52
115 Algeria 1.86 0.66 2.73 1.03 3.70 1.49 4.79 2.06 5.87 2.75 6.89 3.39 7.65 4.13 8.44 491 9.13 5.81 9.70 6.48
116 Iran 2.14 0.88 2.92 1.15 3.80 1.78 4.59 2.08 5.44 2.89 6.28 3.53 7.15 4.29 7.98 5.25 8.62 5.85 9.19 6.38
117 Namibia 3.01 1.53 3.39 1.77 3.86 2.07 4.48 2.44 5.27 2.98 6.08 3.48 6.83 4.74 7.45 5.41 7.99 5.23 8.43 6.27
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1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Rank Country
MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS

118 Colombia 3.79 2.38 4.32 2.73 4.91 3.15 5.50 3.65 6.04 4.20 6.53 4.66 7.03 5.08 7.52 5.48 7.96 5.76 8.51 6.26
119 Kuwait 3.90 2.18 431 2.33 5.07 2.94 5.71 3.47 6.15 3.89 6.74 4.10 7.13 4.62 7.46 5.43 7.77 5.80 8.05 6.20
120 Tunisia 1.38 0.51 2.15 0.85 3.03 1.29 3.82 1.72 4.62 2.21 5.44 2.70 6.34 3.50 7.30 4.25 8.27 5.08 8.99 6.00
121 Maldives 2.09 1.47 2.27 1.47 251 1.75 2.84 1.92 3.32 2.33 3.97 2.68 4.79 3.27 5.76 4.02 6.68 4.73 7.40 5.83
122 Brazil 3.38 2.03 3.88 2.38 4.44 2.71 5.00 3.14 5.49 3.56 5.96 3.83 6.44 4.38 6.95 4.95 7.41 5.46 7.49 5.70
123 El Salvador 2.88 151 3.35 1.80 3.87 2.12 4.51 2.49 5.11 2.94 5.70 3.27 6.28 3.77 6.80 4.33 7.43 4.96 8.04 5.60
124 Lesotho 3.34 1.82 3.68 2.04 4.07 2.27 4.50 2.52 5.01 2.89 5.55 3.17 6.05 3.63 6.55 4.56 7.10 5.10 7.61 5.59
125 Gabon 2.10 0.76 2.95 111 3.88 1.61 4.83 2.03 5.73 3.16 6.54 2.94 7.25 3.56 7.82 3.99 8.10 5.90 8.76 5.47
126 Egypt 2.49 0.97 2.97 121 3.46 1.42 4.04 1.69 4.70 2.09 5.37 2.52 6.14 2.49 6.97 3.25 7.76 4.06 8.64 5.12
127 Bolivia 4.33 2.02 4.87 2.26 5.42 2.63 5.94 2.67 6.47 3.00 7.03 3.36 7.64 3.72 8.25 4.21 8.84 4.65 9.53 5.11
128 Viet Nam 3.65 2.02 4.42 2.52 5.18 3.02 5.87 3.49 6.40 3.86 6.78 4.10 7.09 4.35 7.39 4.56 7.73 4.80 8.08 5.11
129 Iraq 2.18 0.82 3.02 1.17 3.92 1.57 4.83 2.00 5.73 2.52 6.42 2.88 6.84 3.90 7.11 3.56 7.32 4.36 7.82 5.09
130 Equatorial Guinea 2.18 0.98 2.53 121 3.24 1.63 4.41 2.29 4.96 2.74 5.39 3.00 5.68 3.51 6.31 3.84 6.91 4.64 7.44 4.98
131 Vanuatu 2.77 151 3.26 1.62 3.81 1.96 4.33 2.71 4.84 2.71 5.34 3.04 5.82 3.50 6.26 3.87 6.65 4.36 7.20 4.86
132 Congo 2.49 0.92 3.37 1.27 4.35 1.89 5.34 2.38 6.19 3.12 6.85 2.99 7.35 3.68 7.69 5.23 7.91 5.58 8.43 4.83
133 Syria 2.53 111 3.07 141 3.65 1.75 4.28 2.14 4.89 2.58 5.45 2.93 5.89 3.60 6.24 3.76 6.83 4.32 7.29 4.81
134 Zambia 3.59 1.69 4.30 211 4.97 2.52 5.55 2.87 6.05 3.10 6.47 3.28 6.85 3.92 7.17 4.21 7.49 4.55 7.94 4.76
135 Tanzania 2.27 0.92 2.83 1.20 3.45 1.53 4.09 1.88 4.72 2.33 5.30 2.68 5.81 2.84 6.28 3.74 6.69 4.17 7.22 4.54
136 Solomon Islands 2.51 1.36 3.01 1.76 3.57 1.94 4.10 2.54 4.56 2.61 5.06 2.93 5.50 3.21 5.89 3.49 6.25 413 6.69 454
137 Myanmar 2.62 1.62 3.07 1.91 3.54 2.26 3.99 2.48 4.43 2.81 4.85 3.03 5.24 3.50 5.61 3.63 5.98 3.95 6.36 4.52
138 Guatemala 2.50 1.13 2.81 1.29 3.14 1.47 3.50 1.66 3.90 1.95 4.32 2.14 4.70 2.40 5.23 2.85 5.73 3.38 6.20 4.42
139 Laos 2.17 1.33 2.65 1.67 3.17 2.01 3.83 2.49 4.35 2.93 4.73 231 5.02 2.75 5.35 3.07 5.95 2.94 6.48 4.36
140 India 2.43 0.95 2.84 1.14 3.27 1.31 3.71 1.55 4.16 1.77 4.64 2.05 5.15 2.46 5.73 3.11 6.36 3.48 6.94 4.35
141 Nicaragua 2.52 1.28 2.96 1.50 3.49 1.77 4.06 2.05 4.60 2.37 5.06 2.57 5.47 3.75 5.89 3.45 6.37 3.57 6.78 4.27
142 Timor-Leste 0.52 0.32 0.70 0.44 1.05 0.66 1.54 0.98 221 1.46 3.05 1.94 3.57 1.35 4.67 2.09 5.62 3.34 6.72 4.25
143 Cameroon 2.28 0.87 2.84 1.14 3.45 1.49 3.99 1.83 454 2.25 5.08 2.62 5.60 2.78 6.15 3.63 6.85 4.20 7.49 421
144 DR of the Congo 2.40 0.86 2.80 1.03 3.29 1.34 3.82 1.58 4.40 2.01 4.99 222 5.53 2.73 5.97 3.49 6.35 3.53 6.74 4.14
145 Cape Verde 1.77 0.71 2.25 0.94 2.62 1.15 3.25 1.50 3.67 1.73 4.19 2.09 4.74 2.50 5.57 3.10 6.15 3.68 6.61 4.01
146 Honduras 1.98 0.98 2.35 1.18 2.78 1.42 3.24 1.67 3.72 1.98 4.18 221 4.62 2.66 5.07 3.67 5.49 4.07 5.91 3.81
147 Uganda 2.64 1.07 3.04 1.26 3.43 1.46 3.82 1.67 4.21 1.89 4.61 2.17 4.96 2.78 5.57 3.13 6.15 3.52 6.68 3.77
148 Haiti 1.25 0.43 1.42 0.50 1.63 0.60 1.92 0.70 2.27 0.86 2.77 1.07 3.41 1.82 4.18 2.40 4.99 3.07 571 3.72
149 Malawi 2.19 0.89 2.50 1.02 2.85 1.18 3.24 1.33 3.65 1.57 4.04 1.89 4.50 2.47 5.05 2.90 5.61 3.23 6.16 3.64
150 Kenya 2.51 0.78 3.23 1.04 4.02 1.26 4.89 1.68 5.76 2.18 6.59 2.58 7.08 291 7.47 3.07 7.67 3.15 8.28 3.61
151 Nepal 0.79 0.25 1.06 0.35 1.37 0.44 171 0.58 2.06 0.73 2.62 0.95 3.20 1.38 3.92 2.13 4.75 2.93 5.62 3.57
152 Cambodia 2.26 112 2.60 1.30 2.85 1.43 3.07 1.55 3.26 1.69 3.48 1.81 3.75 2.03 4.15 2.33 4.50 2.85 5.28 3.42
153 Comoros 0.65 0.28 1.06 0.45 1.65 0.70 235 1.02 3.07 1.37 3.77 1.67 454 2.27 5.40 2.58 6.20 3.53 7.18 3.38
154 Nigeria 1.38 0.45 1.68 0.58 2.08 0.75 2.61 1.00 3.27 1.43 4.02 1.78 4.78 2.04 5.50 2.75 6.17 2.88 6.75 3.28
155 Morocco 0.60 0.20 0.99 0.34 1.46 0.51 1.95 0.70 2.49 0.95 3.04 1.18 3.55 1.49 4.00 1.64 4.85 2.54 5.66 3.20
156 Sao Tome and Principe 0.69 0.25 1.01 0.38 1.39 0.67 1.94 0.81 2.50 1.38 2.98 1.32 3.39 2.06 3.73 1.91 4.02 2.91 4.68 3.08
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1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Rank Country
MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS MYS SLAMYS

157 Bangladesh 2.06 0.71 2.25 0.78 2.50 0.85 2.84 0.98 3.16 1.11 3.54 1.25 4.01 1.56 4.57 2.06 5.10 2.59 5.66 3.04
158 Rwanda 1.18 0.42 1.41 0.54 1.65 0.64 1.95 0.79 2.32 1.03 2.74 1.23 3.10 1.79 3.57 2.14 4.10 2.63 4.56 3.02
159 Sudan 0.71 0.25 0.95 0.34 1.27 0.47 1.70 0.66 2.25 0.92 2.81 1.19 3.34 1.54 3.80 1.88 4.25 2.24 4.98 2.79
160 Bhutan 0.41 0.17 0.61 0.25 0.85 0.36 111 0.47 1.48 0.66 1.94 0.87 2.52 1.20 3.41 1.42 4.31 1.90 5.12 2.56
161 Madagascar 2.02 0.81 2.44 1.01 2.85 1.21 3.28 1.42 3.73 1.69 4.01 1.83 4.10 2.04 4.12 2.43 4.14 2.44 4.48 2.56
162 Togo 0.99 0.33 1.29 0.45 1.72 0.61 2.25 0.82 2.77 1.07 3.20 1.26 3.63 1.43 4.09 1.70 4.64 2.02 5.25 2,51
163 Pakistan 1.38 0.46 1.59 0.54 1.88 0.62 2.23 0.79 2.57 0.95 2.92 1.09 3.35 1.35 3.91 1.14 4.50 2.01 5.08 2.48
164 Burundi 0.81 0.28 1.04 0.34 1.26 0.44 1.43 0.51 1.59 0.57 1.87 0.70 2.38 1.05 2.82 1.08 3.23 1.76 3.95 2.34
165 Ghana 3.13 1.16 3.87 1.49 4.55 1.65 5.13 1.90 5.59 2.12 5.98 2.20 6.38 2.16 6.78 2.17 7.10 2.14 7.58 2.31
166 Liberia 1.04 0.33 1.38 0.45 1.81 0.63 2.29 0.80 2.79 1.05 3.25 1.28 3.64 1.56 3.99 1.79 4.29 1.37 4.87 2.22
167 Gambia 0.56 0.16 0.70 0.20 0.93 0.27 1.20 0.36 1.63 0.51 2.01 0.65 2.42 0.82 2.96 111 3.62 1.32 4.38 2.02
168 Central African Republic 0.60 0.18 0.94 0.28 1.36 0.43 1.87 0.63 2.29 0.78 2.72 0.96 3.50 1.35 4.30 1.80 5.09 1.70 5.85 1.93
169 Somalia 0.90 0.25 1.04 0.44 1.25 0.54 151 0.68 1.77 0.83 2.02 0.94 2.18 1.09 2.36 1.18 2.82 1.48 3.31 1.82
170 Senegal 1.05 0.31 1.37 0.41 1.62 0.49 1.87 0.58 2.14 0.68 2.43 0.78 2.70 0.92 3.21 0.99 3.74 1.26 4.26 1.77
171 Cote d'lvoire 0.87 0.26 1.19 0.37 1.57 0.50 2.00 0.67 2.44 0.83 2.84 0.93 3.20 1.21 3.59 1.50 4.04 1.62 4.64 1.77
172 Guinea-Bissau 0.40 0.12 0.60 0.18 0.88 0.26 1.23 0.37 1.63 0.52 2.06 0.67 2.50 0.89 2.98 1.15 3.53 1.34 4.07 1.76
173 Angola 0.66 0.24 0.82 0.30 1.05 0.42 1.32 0.54 1.63 0.73 1.89 0.82 2.09 1.00 2.25 1.13 2.47 1.20 291 1.66
174 Benin 0.85 0.24 1.10 0.32 1.40 0.42 1.77 0.54 2.08 0.64 2.32 0.76 2.58 0.77 3.02 1.04 3.63 1.42 4.30 1.54
175 Sierra Leone 1.14 0.36 1.41 0.45 1.70 0.56 2.03 0.68 2.36 0.83 2.71 0.97 3.02 0.99 3.37 1.27 3.87 111 4.30 1.47
176 Ethiopia 0.43 0.13 0.54 0.16 0.69 0.21 0.88 0.28 112 0.35 1.37 0.45 1.69 0.54 2.05 0.75 2.61 111 3.18 1.43
177 Guinea 0.60 0.19 0.90 0.28 1.18 0.38 1.43 0.47 1.65 0.57 1.90 0.52 2.26 0.69 2.86 0.73 3.55 1.12 4.23 1.32
178 Mozambique 0.42 0.13 0.56 0.18 0.75 0.24 0.90 0.29 0.99 0.34 1.18 0.40 1.43 0.53 1.75 0.75 2.30 1.01 2.93 1.20
179 Yemen 0.01 0.00 0.02 0.01 0.04 0.01 0.08 0.03 0.18 0.07 0.32 0.12 0.67 0.29 1.10 0.48 1.61 0.78 2.38 1.02
180 South Sudan 0.54 0.20 0.61 0.23 0.69 0.28 0.81 0.33 1.06 0.47 131 0.59 1.57 0.76 1.86 0.58 2.22 1.24 2.63 0.91
181 Chad 0.28 0.08 0.44 0.13 0.63 0.18 0.83 0.25 1.06 0.27 1.32 0.44 1.63 0.49 1.99 0.39 2.42 1.05 2.93 0.90
182 Afghanistan 0.56 0.17 0.74 0.23 0.96 0.29 1.20 0.37 1.39 0.45 1.55 0.51 1.72 0.61 2.03 0.77 2,51 0.82 3.17 0.84
183 Burkina Faso 0.26 0.07 0.38 0.10 0.52 0.14 0.68 0.18 0.89 0.23 1.14 0.28 1.36 0.37 1.52 0.30 2.04 0.50 2.58 0.63
184 Mali 0.37 0.10 0.50 0.13 0.68 0.19 0.86 0.25 1.02 0.32 1.17 0.31 1.32 0.26 1.54 0.35 1.88 0.45 2.25 0.57
185 Niger 0.14 0.04 0.23 0.06 0.34 0.09 0.49 0.12 0.68 0.17 0.82 0.21 1.00 0.25 1.20 0.20 1.50 0.33 1.95 0.56

Table S3. Mean Years of Schooling (MYS) and Skills in Literacy Adjusted Mean Years of Schooling (SLAMYS) for 185 countries (1970-2015) ranked by their 2015

SLAMYS score.
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1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 | TOTAL
< PIAAC/STEP 2 2 2 2 2 2 2 2 2 2 20
% DHS 0 0 0 0 0 0 9 27 28 27 82
< Predicted 48 48 48 48 48 48 39 21 20 21 389
PIAAC/STEP 10 10 10 10 10 10 10 10 10 10 100
é DHS 0 0 0 0 0 0 4 6 7 13 30
Predicted 39 39 39 39 39 39 35 33 32 26 360
] PIAAC/STEP 23 23 23 23 23 23 23 23 23 23 230
é DHS 0 0 0 0 0 0 1 1 1 1 4
o Predicted 16 16 16 16 16 16 15 15 15 15 390
_ g | PmacssTeP 6 6 6 6 6 6 6 6 6 6 60
EE DHS 0 0 0 0 0 0 3 3 3 3 12
~2 Predicted 28 28 28 28 28 28 25 25 25 25 268
z < | PlAAciSTEP 2 2 2 2 2 2 2 2 2 2 20
X g DHS 0 0 0 0 0 0 0 0 0 0 0
3 Predicted 0 0 0 0 0 0 0 0 0 0 0
< PIAAC/STEP 1 1 1 1 1 1 1 1 1 1 10
E DHS 0 0 0 0 0 0 0 0 0 0 0
3 Predicted 10 10 10 10 10 10 10 10 10 10 100
y PIAAC/STEP 44 44 44 44 44 44 44 44 44 44 440
g DHS 0 0 0 0 0 0 17 37 39 44 137
" Predicted 141 141 141 141 141 141 124 104 102 97 1273

Table S4. Quantitative assessment of data quality. Numbers represent how many of the SLAMYS scores were calculated using

which data source/method, by year and continent.
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