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Abstract 

This paper provides a new perspective on the varying efficiency levels among different 

education systems by comparing data from six Sub-Saharan countries and fourteen 

Latin-American countries. When comparing the effect of socio-economic status (SES) on 

education across countries, researchers have always been faced with a trade-off 

between the accuracy of the SES measure within countries and the comparability of the 

measure across countries. This has often caused measures of SES to be incorrectly used 

to compare relative wealth across different countries and contexts. This research paper 

sets forth a new methodology to adjust the traditional measures of SES and make it 

more comparable across countries and surveys. Furthermore, the comparable SES 

measure is applied to compare children in equally impoverished circumstances across 

countries, sub-samples and datasets to enable the identification of the most 

disadvantaged children across the world more accurately. More specifically this method 

will be applied to the SACMEQ (sub-Saharan Africa) and SERCE (Latin America) 

education datasets and compare the educational outcomes of those students living 

under the $2 a day poverty line. Most strikingly, the comparison shows that Ugandan 

and Mozambican children living under the $2 a day poverty line achieve much higher 

educational outcomes than similarly poor children in middle-income countries such as 

South Africa and the Dominican Republic. 
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1. Introduction 

Comparing students living under equally impoverished conditions, but under different 

education systems is complicated and have often been done using inaccurate measures. 

The main reason for this has been the trade-off researchers face when constructing a 

measure of Socio-Economic Status (SES): a more accurate measure of SES within a 

country requires country specific weights to be derived, but this comes at the cost of 

comparing the socio-economic measure across countries, datasets and time. This has 

largely resulted in the incorrect usage of measures of SES to compare relative wealth 

across different countries and contexts, and consequently there lies a risk in drawing 

unsound conclusions on the relationship between SES and various outcome measures. 

This research paper propose and defend a wealth measure that is comparable across 

countries and surveys, and which enables a more accurate identification of the most 

marginalised children across the world in terms of poverty and educational quality.  

Asset indices have become the generally accepted measure of SES in the absence of 

household income or expenditure data (Filmer & Pritchett, 2001). In the field of 

economics of education, asset indices have proven very useful in determining a 

student’s socio-economic conditions, as most international education datasets collect 

information on students’ possessions at home. Using similar methods to Filmer and 

Pritchett (2001), this information has commonly been used to derive socio-economic 

gradients and to compare these gradients across countries to gain a sense of the 

efficiency with which an education system coverts inputs into educational outcomes. 

Although the large literature on asset indices has contributed to a more accurate 

measurement of SES, a bias still exists due to differences in asset prices and the supply 

of assets in different contexts. Does ownership of a bicycle convey the same information 

on underlying wealth of a household in Mozambique as it does in the United States? Or a 

radio? 

The weakness of the asset index, therefore, lies in its comparability across regions, 

countries and datasets (Filmer & Pritchett, 2001; Harttgen & Vollmer, 2011).  This 

weakness has mainly been dealt with by either ignoring the problem, or by alleviating 

the problem by means of a general cross-country asset index. Both these ‘solutions’ 
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leads to unreliable conclusions and biased estimates, which could have dire 

consequences in countries where SES has large explanatory power with regards to 

educational quality. In order to make cross-country comparisons of the relationship 

between SES and educational outcomes, the traditional asset-based measure of SES will 

need to be adapted.  

This paper sets out to construct a more comparable measure of SES by simulating 

household income for each household on a country’s asset index distribution. Income 

per capita, denoted in the international dollar then serves as the common yardstick with 

which to compare wealth across countries and datasets. Using this measure the 

relationship between socio-economic status and educational outcomes are compared 

across regions, countries and datasets. More valuably, this measure enables the 

comparison of the efficiency of education systems in sub-Saharan African countries and 

Latin-American countries, by looking at the quality of educational outcomes of children 

living under the $2 a day poverty line. Most strikingly, the analysis shows that children 

living in poverty in low income countries, such as Uganda and Mozambique achieve 

higher educational outcomes than equally poor children in middle-income countries 

such as South Africa and the Dominican Republic. 

2. Asset indices as measures of wealth 

Since the landmark paper by Filmer & Pritchett (2001), asset indices have become a 

popular proxy of income or expenditure measures in economic, demographic and 

sociological literature. This is based on the assumption that the latent trait underlying 

the possession of a range of assets, along with a set of housing characteristics, is a 

person’s wealth, thereby making it an accurate proxy for SES. Since the advent of the 

asset index approach, a large literature has developed around the appropriateness of 

this proxy, the construction of such an index, as well as the application of the index in a 

vast array of empirical studies.  

Chief in assessing the appropriateness of asset indices as a proxy for income measures 

is the comparison of household rankings by household size adjusted expenditures and 

an asset index, using data which captured information on both measures. Filmer & 

Pritchett (2001) compare these rankings by using data from three household surveys 

from poor countries and found a strong correlation between their indices and monthly 
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expenditure. Similarly Wagstaff & Watanabe (2003) find little difference in the socio-

economic inequalities in child malnutrition whether using an asset index or 

consumption data. Using the 1996 South African census data, Steward and Simelane 

(2005: 22) find the asset index and household income to be a “valid measure of socio-

economic status.”  

Not all studies find such strong correlations though.  Montgomery et al. (2000) find a 

positive, yet weak association between the index and expenditures. Sahn & Stifel (2003) 

find varying results in different countries, but support the view that an asset index does 

an “equal or better job” than expenditure at stratifying the population. Rutstein & 

Johnson (2004: 12) find that an asset index is not a “straight proxy for per-member 

expenditures”, based on data from Guatemala. They conclude, however, that asset 

indices are useful as it is able to capture a different dimension of SES. Filmer & Scott 

(2008) endorse this view when comparing results across eleven surveys from 

developing countries. They found strong evidence that per capita expenditures and 

asset indices do not deliver similar rankings of households according to SES. In a 

systematic review of seventeen studies, using 36 datasets, Howe et al. (2009) provide 

evidence that even though the correlation between the two is rather weak, that wealth 

indices with a greater number and wider range of variables also tend to be closer 

related. Even though there are opposing views on the appropriateness of an asset index 

as a proxy for SES, most opponents are inclined to admit that, given the effort required 

to collect  household income data and the potential measurement error present in the 

data, that asset indices have become very useful.  

In its ten year plus history, asset indices as a proxy for SES have been applied in a wide 

variety of fields. Filmer & Pritchett (2001) originally applied it to inequality in schooling 

outcomes, but since it has been applied to health outcomes (Bollen et al., 2002; Chuma & 

Molyneux, 2008; Filmer, 2005; Gwatkin, et al., 2000; Lindelow, 2006; Njau, et al., 2006; 

Schellenberg, et al., 2003), child health (Fay, et al., 2005; Montgomery, et al., 2000; Sahn 

& Stifel, 2003; Sastry, 2004;  Tarozzi & Mahajan, 2005; Wagstaff & Watanabe, 2003), 

early childhood development (Ghuman, et al., 2005; Paxson & Schady, 2005),  and 

educational inequalities  (Case, et al., 2004; Caro & Cortes, 2012; Das, et al., 2004; Taylor 

& Yu, 2009). Furthermore, extensive research has also been done in using asset indices 

to study the trends and determinants of poverty and inequality (Booysen, et al., 2008; 
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Harttgen, et al., 2013; Harttgen & Klasen, 2012; Harttgen & Vollmer, 2011; Michelson, et 

al., 2013; Stifel & Christiaensen, 2007; Sahn & Stifel, 2000).  

 

3. Methodology & Data 

3.1. The Method 

The construction of the SES measure within a country involves attributing unique 

weights to each of the various possessions based on the amount of common information 

the asset contribute in relation to the latent variable (in this case wealth). When 

constructing such an SES measure across various countries, the implicit assumption is 

that the same possessions will carry the same weights in different countries, regardless 

of the different contexts. While this assumption may be plausible for countries of a 

similar economic development level, it will not be accurate for countries with greatly 

varying economic structures (Filmer & Pritchett, 2001; Harttgen & Vollmer, 2011). For 

instance, ownership of a radio in Malawi is associated with a completely different 

percentile in the income distribution than the ownership of a radio in Finland. In 

constructing two separate indices for urban and rural Kenya, Chuma & Molyneux 

(2009) demonstrate the large variation in wealth rankings when comparing a generic 

asset index with a context specific index. Clearly, the value of an asset-based measure is 

compromised when using it in cross-country analysis.  

Therefore, to have the most accurate SES measure within a country, country specific 

weights need to be derived. This, however, comes at the cost of the comparability of the 

SES measure across the countries. In order to circumvent this trade-off, this paper 

proposes a method1 with which to construct a wealth indicator which takes into account 

both the accuracy and the comparability of the commonly used asset index. To improve 

the accuracy of the measure of SES, this method uses asset indices that have been 

constructed using country specific weights. To overcome the problem of comparability, 

the method links the asset index distribution to the national income distribution in 

order to simulate household income for each wealth quantile. Income per capita, 

                                                                 
1 A method similar to this was devised by Harttgen & Vollmer (2011) in order to link asset indices in the 
DHS data to a national income distribution. Their method, however, is not suitable for our purposes as it 
is  unable to account for children of a specific age group.  
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denoted in the international dollar then serves as a common yardstick with which to 

compare the country specific asset indices. 

To do this, firstly a context specific asset index is derived for each country which are to 

be included in the comparison. The students are then ranked from poorest to wealthiest 

according to this index. Secondly, school going children of a similar age to those who 

participated in the test are ranked from poorest to wealthiest based on their per capita 

income as measured by a national household survey. To make these per capita incomes 

internationally comparable, they are converted to be denoted in purchasing power 

parity dollars (PPP $). Finally students from a particular position in the SES distribution 

are matched to a child with a similar position in the income distribution, so that the 

student from the SES distribution will be allocated the household income per capita 

value of the student in the income distribution. The traditional asset-based SES will 

therefore become an adjusted SES, measured in a per capita income metric. The result 

will be a single, internationally comparable measure of the SES of a student, which can 

be applied to every international evaluation for which an asset index can be derived. 

Moreover, this new wealth indicator will enable the comparison of equally poor 

students under different education systems. For example, the level of literacy of a child 

living under $2 a day in Malawi can be compared with the level of literacy of a child who 

is equally poor in Peru.  

Although the adjusted SES makes the traditional measure of SES internationally 

comparable, one is still faced with the problem of comparing achievement scores across 

tests. In 2001, Barro & Lee compared the achievement scores of TIMSS and IALS2 in 

their groundbreaking paper. They did not, however, specifically adjust these scores for 

the differences between them. Since this pioneering paper, various researchers have 

adapted this method and currently there are about four different methods used for 

compiling a global dataset of educational quality (Altinok, et al., 2013; Angrist, et al., 

2013; Hanushek & Woessman, 2009; Gustafsson, 2012). This paper will make use of the 

dataset constructed by Gustafsson (2012), where achievement scores across 

International and Regional Achievement Tests are calibrated using a non-linear 

programming aproach. 

                                                                 
2 International Adult Literacy Survey 
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 In order to further increase the accuracy of a comparable SES measure, the social 

gradients will be adjusted to account for those children who are not in school. Although 

access to schooling has increased significantly, it is evident from figure 1 that a 100 

percent attendance rate is not yet a reality for the poorest households in the majority of 

Sub-Saharan Africa. This adjustment is done by calculating the percentage of eleven to 

fifteen year olds who are currently not in school at each percentile. The assumption is 

then made that students who are not in school in this age group would have performed 

at the same level as the lowest performing 5th percentile, had they written the SACMEQ 

tests. This is still a rather optimistic assumption as students who drop-out of school 

before the sixth grade are highly unlikely to be literate or numerate.   

Figure 1: 11-15 Year olds currently in school. 

 
Data Source: 2005/06 KIHBS of Kenya, the 2004 IHS2 of Malawi, the 2008/09 IOF  of Mozambique, the 2009/2010 

NIES of Namibia, the 2008 NIDS of South Africa and the 2009/2010 UGNP of Uganda. 
Notes: The percentage of 11-15 year olds stated that they are currently attending school.  

 

3.2. Data 

This method will be used to compare the SACMEQ III (sub-Saharan Africa) and SERCE 

(Latin America) datasets as both evaluate sixth grade students in mathematics, and they 

were conducted quite soon after each other. SACMEQ is a consortium of education 

ministries, policy-makers and researchers who, in conjunction with UNESCO’s 

International Institute for Educational Planning (IIEP), aims to improve the research 

capacity and technical skills of educational planners in participating countries in 
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Southern and Eastern Africa (Moloi & Strauss, 2005: 12). SACMEQ III was administered 

in 2007 and collected data from about 61 000 learners, 8 000 teachers and 2 800 school 

principals (SACMEQ, 2014). SERCE (Segundo Estudio Regional Comparativo 

Explicativo) was conducted by LLECE (the Laboratorio Latinoamericano de Evaluacion 

de la Calidad de la Educaion) among sixteen Latin American countries. Similar to 

SACMEQ, extensive background information was collected and both third grade and 

sixth grade students were assessed in mathematics, reading, writing and natural 

sciences. SERCE was conducted in 2006 and 95 288 sixth grade students were assessed 

(UNESCO, 2008). These surveys collect extensive background information on the 

schooling and home environments of students, and in addition, test students and 

teachers in both numeracy and literacy (Ross, et al., 2005; Hungi, et al., 2010).  

International student assessments are generally constructed to discriminate between 

performance around an international mean. The performance of Sub-Saharan and some 

Latin-American countries on these achievement tests, however, is so far below the mean 

performance of the OECD countries that their scores cease to be meaningful. For this 

reason tests such as SACMEQ and SERCE are very useful, as they are constructed 

specifically to match the context and standards of the region. Both these datasets also 

contain information on home possessions, with which country specific asset indices can 

be constructed. To be able to compare the SACMEQ and SERCE scores across the 

different testing programmes, this paper will make use of a dataset constructed by 

Gustafsson (2012). He uses a nonlinear programming approach to transform countries’ 

average achievement scores in international testing programmes to a single normalised 

scale. The approach he takes is similar to Hanushek & Woesmann’s (2009) approach, 

but is adjusted to include achievement scores from the regional testing programmes. 

Although this approach is less transparent than the approaches taken by Altinok, et al. 

(2013), Angrist, et al. (2013), or Hanushek & Woesmann (2009), it does seem to provide 

a more accurate transformation of achievement scores across the regional datasets.  

The household surveys used to estimate the consumption distribution for SACMEQ 

countries include the 2005/06 Kenya Integrated Household Budget Survey, the 2004 

Second Integrated Household Survey of Malawi, the 2008/09 IOF (Inquérito sobre 

Orçamento Familiar) of Mozambique, the 2009/2010 Namibian Household Income and 

Expenditure Survey, the 2008 National Income Dynamics Study in South Africa and the 
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2009/2010 Uganda National Panel Survey. As household survey data is generally not 

collected annually, the household survey conducted the closest to the 2007 SAQMEC 

data collection was chosen. 

The SEDLAC (Socio-Economic Database for Latin America and the Caribbean) database 

was used to estimate the income distribution of the Latin American countries. The 

database, developed by CEDLAS (Universidad Nacional de La Plata) and the World 

Bank’s Latin American and Caribbean Poverty Group, contains income data for 25 Latin 

American countries, fourteen of whom also participated in SERCE. The data was drawn 

from the household surveys in each country for the years 2005 to 2007. By linking the 

consumption distributions in these household surveys to the asset index distribution in 

the SACMEQ and SERCE data, it is possible to analyse socio-economic gradients for 

cognitive outcomes for six African countries and fourteen Latin American countries. 

3.3.  The Assumptions 

The proposed method rests on the assumption that the ranking of households within 

the asset index will be similar to the ranking of households within the consumption 

distribution. Several studies have shown that there is a relatively high correlation 

between the asset index and the consumption data, but there is consensus that the two 

measures do not produce an exactly similar rank order. In linking the DHS asset indices 

with simulated income distributions, Harttgen and Volmer (2011) assumed that 

although household rankings between the two measures are not identical, they are 

similar enough to be matched 

Pritchett and Filmer (2001) found correlation coefficients of between 0.43 and 0.64 

when comparing the asset index and expenditures data in three developing countries. 

They also find general agreement between the households ranked in the poorest 40% 

by both measures. More importantly, they found that the differences in schooling 

outcomes between the richest and poorest quintiles are mostly the same between the 

two measures. Sahn and Stifel (2003) examined twelve household survey data sets from 

ten countries and found the correlation between the household rankings to be above 

0.70 in two of the datasets, between 0.51 and 0.70 for four of the datasets and all of the 

rankings to be at least above 0.39. Steward and Simelane (2005) found similar rank 

correlations when validating the asset index as a proxy for household expenditure using 
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the 1996 South African Census data. Ferguson, et al. (2003) compared household 

rankings based on household income and expenditure data with two differently 

constructed asset indices. In Peru they found a rank correlation of 0.73 between the 

household expenditure and each of the asset indices, whereas in Greece3 and Pakistan it 

was slightly lower at 0.65 and 0.53. Filmer and Scott (2012) undertook a very 

comprehensive evaluation of the correlation between per capita expenditures and 

various different asset indices. They found that the rank correlation between per capita 

expenditures and asset indices varied from about 0.39 in Zambia, to about 0.72 in Brazil. 

However, they have found some differences in the ranking of households, especially in 

the lowest population quintile. They concluded that on average the household rankings 

are related and are always statistically significant, but that the correlations are not 

systematically high. Nonetheless, they have shown that the gradient of the educational 

outcomes of the asset index is largely similar to the educational outcomes using per 

capita expenditures.  

To evaluate the validity of the assumption for the use in this paper, asset indices were 

constructed from the asset data available in the household surveys.4 As the main 

interest here is the similarity of the household rankings using the asset index and the 

consumption data, the resultant distributions and percentiles were tested using the 

Spearman rank correlation (table 1). The rank correlations for the consumption per 

capita data range from 0.44 in Malawi to 0.66 in Mozambique and Uganda. For South 

Africa the correlation ranges between 0.63 and 0.66, which is similar to the correlation 

Steward and Simelane (2005) found using the 1996 Census data.  

Table 1: Spearman Rank Correlation 

  Malawi Mozambique Namibia South Africa Uganda 

Consumption 
Per Capita 

Distribution 0.44 0.66 0.63 0.63 0.63 

Percentiles 0.44 0.57 0.63 0.63 0.63 

Consumption Distribution 0.51 0.56 0.63 0.66 0.66 

Percentiles 0.52 0.66 0.63 0.63 0.66 

Notes: Asset indices constructed from asset data available in household surveys. Both the consumption and the 
consumption per capita variables were tested against the asset rankings. Each variable was categorised in 100 
percentiles to test the rank correlation at percentile level as well. 

                                                                 
3 For Greece only income measures were available, so the rank correlations were done by using 
household income.  
4 Information on asset ownership was available in all the Sub-Saharan household surveys, except Kenya. 
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The strength of an asset index, however, lies in its ability to approximate a wealth 

measure where there is a lack of income or consumption data. Although there is not a 

perfect rank correlation between asset indices and household expenditure measures, 

once aggregation has been applied, educational outcomes have been found to be largely 

the same at different points in the distribution irrespective of the measure of wealth 

used (Filmer & Pritchett, 2001). Figure 10 in the Appendix depicts the gradients for 

both SES and the standardised log of consumption per capita, against educational 

attainment. Although the gradients are not a perfect match, the similarities are striking. 

For the reasons mentioned above, this paper will accept the assumption that the 

household rankings between asset indices and household expenditures are similar 

enough to compare. 

4. Comparisons 

In most international education datasets information is collected on students’ 

possessions at home. This provides researchers with a wealth of information with 

which to compare socio-gradients across countries, but due to the problem of 

comparability, comparisons have either been done incorrectly, or avoided completely. 

Ross & Zuze (2004) compared socio-economic gradients and student achievement 

across the SACMEQ countries in the 2004 IIEP5 newsletter. These gradients, however, 

were constructed using common weights for the assets in all the countries, thereby 

compromising measurement accuracy. In the PISA 2012 Excellence through Equity 

Report, socio-economic gradients are compared using an adjusted wealth index. 

Although the index is transformed to allow each country to be centred on its own mean, 

the accuracy of the measure is still inefficient, as it cannot take into account the country 

specific possessions.  

The problem with using general SES measures in cross-country comparisons as they 

have been by the IIEP and PISA, is that it provides inaccurate gradients and biased 

estimated effects. A lot of valuable data is also lost when country specific assets are not 

included, resulting in inefficient estimators. The adjusted SES indicator suggested in this 

paper aims to improve the accuracy with which these gradients are estimated, and will 

be applied in three different settings. Firstly when comparing socio-economic gradients 

                                                                 
5
 International Institute for Education Planning 
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across different countries within a dataset (as the IIEP and PISA have done), secondly 

when comparing socio-economic gradients among different sub-samples where the 

asset prices and availability vary between the groups, and lastly when comparing socio-

economic gradients across different countries in different datasets.  

 

4.1. Comparisons across countries 

The proposed wealth indicator allows for a more flexible, yet more accurate comparison 

of socio-economic gradients across countries Figures 2-4 illustrate the difference in 

socio-economic gradients, dependent on the method with which the measure was 

constructed. Figure 2 depicts the customary approach of computing a general SES 

measure across countries. As similar weights are applied to the same assets in these 

countries, the SES of all the counties is arranged around a mean of zero with a standard 

deviation of one. In figure 3 country specific weights are applied to the socio-economic 

gradient, which allows for the differentiation between countries regarding country 

wealth. Using figure 3, however, is problematic in that the comparison is conducted 

using different yardsticks and forcing them on the same scale. In order to generate a 

comparable yardstick, it is therefore necessary to equate the country specific SES 

measure to per capita expenditure.  Figure 4 illustrates this result and provides one 

with a much more accurate understanding of the socio-economic gradients between the 

Sub-Saharan countries. Indicated on figure 4 are the $1.25 and $2 poverty lines, which 

elucidate the failure of the education systems for the worlds’ poorest.  
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Figure 2: Socio-Economic Gradients for SACMEQ Countries: General Measure of SES 

 
Notes: General measure of SES, adjusted for children who are not in school 

 

Figure 3: Socio-Economic Gradient for SACMEQ Countries: Country Specific Measure of SES 

 
Notes: Country specific measure of SES, adjusted for children who are not in school 
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Figure 4: Socio-Economic Gradient for SACMEQ Countries: Comparable measure of SES 

 
Notes: Comparable measure of SES, adjusted for children who are not in school 

 

The figures above provide one with a concrete sense of the difference the various 

methods make. Using the general measure of SES (figure 2), would have resulted in the 

conclusion that the wealthiest students in Kenya and South Africa are equally well-off, 

and that the performance gap between them is about half a standard deviation, whereas 

the performance gap between the poorest students is about a full standard deviation. 

Drawing conclusions from using country specific measures of SES, and forcing them on 

the same scale (figure 3) would have one thinking that Kenya’s wealthiest students are 

far wealthier than South Africa’s wealthiest students, and that at a certain level of 

wealth South Africa manages to outperform Kenya. Figure 4, however, shows that both 

these conclusions are invalid. The more accurate representation of the socio-economic 

gradients shows that Kenya outperforms South Africa at all levels of wealth. Moreover, 

it shows that the performance gap actually widens from about one standard deviation 

for those students living under $2 a day, to about one and a half standard deviations 

between the wealthiest students in Kenya, and their counter parts in South Africa.  

Figure 4 gives a more accurate (and sobering) perspective on the relative wealth and 

performance between the countries. Interestingly, Kenya outperforms the other 

countries at all levels of SES, even the wealthy, top performing students in South Africa. 

Malawi, on the other hand, consistently performs the worst and shows little 

improvement in test scores between the poorest and wealthiest students in the country. 
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Both South Africa and Namibia has relatively steep socio-economic gradients, with a 

relatively well performing upper-class. The children in South Africa and Namibia who 

fall under the $2 poverty line, however, are outperformed by students who are equally 

poor in Mozambique and Uganda and perform at the same level as children from 

Malawi. This is quite striking since South Africa has a GDP per capita which is 25 times 

that of Malawi, sixteen times that of Mozambique and one and a half times that of 

Namibia (see table 7 in Appendix for full table). 

4.2. Comparison across sub-samples 

Asset indices are often used to estimate the wealth of different sub-groups in the design 

of pro-poor policies. Social protection policies generally differ between urban and rural 

areas due to contextual differences such as infrastructure and livelihoods, thereby 

warranting the application of the proposed method to urban and rural sub-samples. 

Asset prices and asset availability often differ among urban and rural settings which 

implies that different assets will carry different weights in the construction of an asset 

index.6 For illustrative purposes, figure 5 shows the separate socio-economic gradients 

for South African7 education outcomes in urban and rural areas. As expected, urban 

students have on average better educational outcomes than their equally poor rural 

counterparts.  Interestingly though, the poorest rural children does not perform much 

worse than their urban peers, but a significant difference emerges as per capita income 

increases.  

                                                                 
6  The different income distributions between the Urban and Rural Sub-Samples are shown in figure 11 of 
the appendix. The Urban and rural sub-samples were only done for the sub-Saharan countries, as there 
are too little rural observations in the Latin American countries. 
7 The socio-economic gradients from the other Sub-Saharan countries are shown in figure 12 and table 8. 
South Africa was chosen to illustrate due to its sharp differentials between Urban and Rural areas. 
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Figure 5: Socio-Economic Gradient for South Africa: Log Consumption per Capita 

 
Notes: Comparable measure of SES, adjusted for children who are not in school 

 

It is possible to get a more in-depth understanding of the effectiveness of the schooling 

systems in different contexts by sub-dividing student achievement scores into skill 

levels. SACMEQ differentiates between eight competency levels based on the difficulty 

of the questions and the specific skills required to give a correct response.8 These 

competency levels have the advantage of providing a more concrete understanding of 

student capabilities, rather than just relative performance. Figure 6 shows the number 

of students living under the $2 a day poverty line in each context, per competency level. 

The stark difference between the quality of performance between Kenya and the rest of 

the SACMEQ countries is once again apparent. Even though Kenya is a low income 

country and has one and a half times as many students living in poverty as a middle 

income country such as South Africa, it still manages to provide a much larger 

proportion of these students with sufficient mathematical skills. This means that the 

most marginalised students in Kenya have a much brighter future ahead of them than 

the marginalised students in South Africa. Furthermore, the difference in the quality of 

educational outcomes between Mozambique and Malawi is quite remarkable. 

Mozambique has one and a half times as many children living in poverty as Malawi, but 

half of Mozambique’s poor students are proficient in numeracy, whereas only a small 

number of students in Malawi are functioning at the same level. This, despite the fact 

                                                                 
8 Due to the small amount of observations in the top three categories, they were grouped into one 
category, namely ‘Mathematically Skilled’; the paper will therefore make use of six categories. 
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that the Malawian government has supplied free primary education for the past 20 

years. 

Figure 6: Number of Students living under $2 a day per Competency Level, by Urban/Rural 

 

Notes: The number of children not in school is calculated for the SACMEQ totals, based on the percentage of children 

not currently attending school in the household survey data. 
 

4.3. Comparing across datasets 

In recent years, new research has emerged on the construction of global datasets of 

educational quality (Angrist, et al., 2013; Altinok, et al., 2013; Barro & Lee, 2001; 

Gustafsson, 2012). These datasets attempt to calibrate achievement scores across 

international student achievement tests (PIRLS9, TIMSS10 and PISA11) and regional 

student achievement tests (SACMEQ12, PASEC13 and PERCE/ SERCE14). The foremost 

reason for this research has been to establish the direction and strength of the 

relationship between wealth and educational performance. While this research 

contributes greatly to identifying the most marginalised students in terms of 

educational quality, it still lacks a common measure of wealth across all the datasets.  

                                                                 
9 Progress in Reading in International Reading Literacy Study (PIRLS) 
10 Trends in Mathematics and Science Study (TIMSS) 
11Programme for International Student Assessment 
12  Southern and Eastern Africa Consortium for Monitoring Education Quality 
13 Programme for Analysing Education Systems of Confemen’s Countries Members 
14 Segundo Estudio Regional Comparativo Explicativo 
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The major benefit of the proposed wealth indicator is that it enables the comparison of 

educational quality for a given level of wealth, and subsequently allows the comparison 

of socio-economic gradients. This combination will therefore contribute to a better 

understanding of which countries are managing to effectively convert their resources 

into educational outcomes. A comparison of this sort will be particularly interesting 

between Sub-Saharan Africa and Latin America, as both regions fare relatively poorly in 

the international assessments and struggle with highly unequal societies. This section 

will therefore be concerned with comparing these regions by making use of 

Gustafsson’s (2012) recalibrated 2007 SACMEQ and 2006 SERCE achievement scores.  

In figure 7 the relationship between the transformed numeracy scores and SES for the 

six poorest performing countries are shown. The Latin-American countries seemed to 

have outperformed the Sub-Saharan countries at given levels of poverty, but there is 

also remarkably less children living under the $2 a day poverty line in the Latin-

American region. The Republic of Dominica was the only Latin-American country to be 

among the poorest performing countries. It is once again rather striking that at equal 

wealth levels Mozambique and Uganda seems to be much more effective in producing 

educational outcomes than middle-income countries such as South Africa and the 

Republic of Dominica.  This means that children living under the $2 a day poverty line 

receive an education of a much higher quality in Mozambique and Uganda than in South 

Africa.  
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Figure 7: Socio-Economic Gradient for the 6 Poorest Performing 
 Countries across Latin America and Sub-Saharan Africa 

 

Notes: Social gradients of Sub-Saharan countries adjusted for children not attending school.  

The adjustment is not done for the Latin American countries, since the attendance rate for  

these countries are on average about 97%. For the Republic of Dominica the attendance rate  

is 98%. 

Figure 8 shows the relationship between the numeracy scores and SES for the six best 

performing countries in the Latin American and Sub-Saharan regions. Kenya is the only 

Sub-Saharan country which managed to make the top six countries, and remarkably 

out-performs much wealthier countries such as Uruguay and Costa Rica for given levels 

of SES. This graph, however, does not take into account the number of students in these 

countries, and more importantly, the number of impoverished students in these 

countries.  

Figure 8: Socio-Economic Gradient for the 6 Best Performing 
Countries across Latin America and Sub-Saharan Africa 
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Notes: Social gradients of Sub-Saharan countries adjusted for children not attending school.  

The adjustment is not done for the Latin American countries, since the attendance rate for  

these countries are on average about 97%.  

 

Figure 9 shows the number of students living under the $2 a day poverty line, per 

competency level for the eight countries with the largest number of students living in 

poverty. Among these countries, South Africa has the highest number of students who 

are functioning at below acceptable levels of numeracy (Pre-numeracy and Emergent 

Numeracy). Brazil, Kenya and Uganda all have a much higher number of students living 

in poverty, but have a much higher proportion of these students performing at 

acceptable (Basic Numeracy) to above average levels (Beginning Numeracy, Competent 

Numeracy and Mathematically Skilled). Kenya specifically has 30% of their poorest 

students performing at acceptable levels and 56% performing at above average levels of 

numerical skills. This performance is quite remarkable when taking into account that 

Brazil has a GDP per capita which is ten times than of Kenya’s GDP per capita and South 

Africa has a GDP per capita which is four times larger.15 Similarly, Uganda has more 

students living in poverty than South Africa, but manages to attain higher levels of 

numerical competency than South Africa, despite South Africa having a GDP per capita 

fifteen times that of Uganda. Once again this signifies that marginalised students in 

Uganda receive a much higher level of education than their South African counterparts.  

                                                                 
15 Using the 2007 figure for the GDP per capita in current US$ in the World Development Indicators. 
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Figure 9: Number of students living under $2 a day, per competency level 

 
Notes: The number of children not in school is calculated by applying the percentage of children not currently 

attending school in the household survey data to the total number of students in the SACMEQ and SERCE datasets. 

This was done by restricting the samples to only consider children under the $2 a day poverty line.  

 

5. Sensitivity Checks 

5.1. The General measure versus the Country Specific measure 

The method explained above, however, is only valid (and subsequently necessary) if the 

country specific measure of SES is more accurate than the general measure of SES. For 

this reason, it is essential to gain a sense of the difference that the two methods have on 

the weights allocated to the assets, as well as the effect the different asset indices have 

on educational attainment. This can be done by looking at the difference in the asset 

indices from three perspectives, firstly the difference in weights which are allocated to 

the various assets, secondly the difference in the effect it will have on the coefficients 

and the amount of variation explained in student achievement scores, and thirdly one 

can evaluate to what extent a child’s SES classification changes.  

In order to assess the difference in the weights allocated to the assets, South Africa is 

used as an example.16 Table 2 lists those assets which are commonly included in the 

various countries’ asset indices, their response options and the weights obtained from 
                                                                 
16 South Africa is used as an example because the large variance in asset ownership in this country makes 
the asset index more sensitive to changes in the calculation method.  

0

100

200

300

400

500

600

700

T
h

o
u

sa
n

d
s 

Not in school Pre Numeracy Emergent Numeracy
Basic Numeracy Beginning Numeracy Competent Numeracy
Mathematically Skilled



22 
 

constructing a country specific asset index and from constructing a general asset index 

including all the countries. It is evident that there is a definite difference between the 

weights allocated to each asset when using the two different methods. 

Table 2: The Difference in Weights Obtained 

Asset Response 
General 

Index 

Country 
Specific 

Index 
Asset Response 

General 
Index 

Country 
Specific 

Index 
Bicycle No 0.116 0.628 Private Study No 0.357 0.615 

 
Yes -0.123 -0.897 

 
Yes -0.707 -1.089 

Camera No 0.632 0.956 Electricity No 1.396 2.941 

 
Yes -1.556 -1.175 

 
Yes -1.719 -0.59 

Car No 0.682 1.049 Mobile Phone No 1.567 2.05 

 
Yes -1.821 -1.128 

 
Yes -0.805 -0.246 

Piped Water No 0.919 1.289 Computer No 0.437 0.842 

 
Yes -1.319 -0.731 

 
Yes -2.995 -2.065 

Bed No 1.401 1.847 Radio No 1.099 1.729 

 
Yes -0.345 -0.223 

 
Yes -0.138 -0.146 

Notes: Weights calculated using Multiple Correspondence Analysis firstly including all SACMEQ countries (General 
Asset Index) and then for South Africa specifically (Country Specific).   
Data source: SACMEQ 2007. Own calculations.  

Secondly, it is necessary to take into account the effect the two different measures will 

have on explaining student achievement. Table 3 depicts the β coefficients and R² when 

regressing the two different indices on student mathematics performance. It is clear 

that across all the countries there is a large bias in the estimates using the general 

measure, but the bias is not always in the same direction. In countries with relatively 

equal education performance across different wealth classes, such as Malawi, 

Mozambique and Uganda there is an upwards bias, but in more unequal countries such 

as South Africa and Namibia the bias is downwards. This clearly illustrates how the 

general measure of SES averages the measure over highly unequal and more equal 

countries.  

 

 

 

Table 3: Effect of using a country specific or general  
asset index on explaining student achievement 

    β: SES β: SES² R² 

Kenya General 24.180*** 8.556*** 0.206 

Specific 12.829*** 4.132*** 0.207 

Malawi General 6.667* 3.638 0.024 
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Specific 0.628 1.695 0.025 

Mozambique General 10.634*** 6.152*** 0.111 

Specific 4.081 6.009*** 0.112 

Namibia General 15.277*** 12.300*** 0.273 

Specific 16.312*** 11.793*** 0.274 

South Africa General 9.498*** 25.410*** 0.393 

Specific 41.330*** 16.525*** 0.396 

Uganda General 18.423*** 1.648 0.127 

Specific 13.028*** -0.83 0.124 

       Notes: Controlling for various student and family background variables 

Lastly, table 9 in the appendix explores the stability of the household rankings across 

the wealth quintiles. Household rankings remain relatively stable, and the small 

percentage of households who do move, are unlikely to move more than one quintile. 

Figure 13Error! Reference source not found. in the appendix illustrates the differences 

in the socio-economic gradients in each country, dependent on the asset index used. In 

the countries where SES does not seem to explain a large amount of the variation in 

student achievement scores, the difference is not very large. Nonetheless, in more 

unequal societies where SES does have more explanatory power in student achievement 

scores, the differences were more obvious.  

Based on these three evaluations, it seems that it does make a difference as to whether 

one construct an asset index using the general method or the country specific method. 

Most significantly, it is clear to what extend the β-coefficients change dependent on the 

method used, which adds to the argument for constructing country specific asset 

indices. 

5.2. MCA, PCA or Polychoric PCA 

As a further check to the credibility of the comparable SES measure, its sensitivity to the 

method of constructing the asset index is tested. Asset indices are constructed including 

the same assets, but by means of multiple correspondence analysis (MCA), principal 

component analysis (PCA) and polychoric PCA.17 As a first evaluation, the relative 

ranking of children are assessed using Spearman rank correlations. Secondly, we look at 

both overall quintile misclassification and misclassification in the 1st quintile, and lastly 

we examine the β coefficients, R² and the social-gradient using the different asset 

indices. 
                                                                 
17 For simplification purposes the sensitivity analysis is only done on the Sub-Saharan countries. 
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The Spearman rank correlations and the quintile misclassification does not show much 

difference as to whether the comparable measure of SES was constructed using MCA, 

PCA or Polychoric PCA. Children’s rankings on the comparable measure of SES, 

constructed when using MCA, is compared to their rankings when the comparable 

measure of SES was constructed by means of PCA and Polychoric PCA. The Spearman 

correlations are uniformly high, ranging from 0.973 to 0.9967 (table 4). Both the PCA 

and Polychoric PCA does an equally good job of classifying observations. The overall 

quintile misclassification is relatively low (table 5), ranging from 10.7% in Mozambique 

(MCA vs PCA) to 23% in Namibia (MCA vs Polychoric PCA). Misclassification in the 

poorest quintile varies between 4.5% in Kenya (MC vs PCA) and 17.1% in South Africa 

(MCA vs PCA). Furthermore, the social-gradients does not show any significant 

difference regarding the method used to construct the asset index.  Although there are 

some variation in the β-coefficients, the explained variance and the turning points of the 

quadratic effects remain relatively stable (table 6). 

6. Conclusion 

Socio-economic status plays an essential role in the prediction of student test scores and 

its explanatory power and functional form is often compared across countries. As no 

credible method existed to compare SES across different contexts, these comparisons 

have been inaccurate as researchers were necessitated to choose between either the 

accuracy of measure within countries, or its comparability across countries. 

Furthermore, no method existed to compare SES across different datasets, which has 

meant that comparisons between certain countries and regions have been impossible.  

The method proposed in this paper aims to alleviate these problems. In linking country 

specific asset indices to a common yardstick of per capita income, an adjusted SES 

measure was constructed. This measure now allows the comparison of socio-economic 

gradients between countries, sub-samples and datasets. The strength of this method lies 

in its ability to compare SES across different datasets with different asset lists, as this 

has not been possible previously. This means that the direction and strength of wealth 

on educational outcomes in different countries and settings can now be compared.  
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Table 4: Spearman Rank Correlations 

Log of Consumption per Capita MCA vs PPCA MCA vs PCA 

Kenya 0,973 0,989 
Malawi 0,982 0,987 

Mozambique 0,993 0,995 
Namibia 0,982 0,992 

South Africa 0,991 0,997 
Uganda 0,977 0,986 

Notes: Spearman rank correlations for the comparable measure constructed using MCA, PCA and Polychoric PCA 

Table 5: Quintile Misclassification 

 Polychoric PCA PCA 

 % overall % 1st quintile % overall % 1st quintile 
Kenya 21,6% 8,6% 13,9% 4,5% 

Malawi 18,9% 9,4% 16,4% 8,4% 
Mozambique 12,5% 11,3% 10,7% 11,5% 

Namibia 23,0% 6,6% 15,1% 5,3% 
South Africa 22,6% 6,2% 18,1% 17,1% 

Uganda 20,4% 11,4% 15,5% 7,0% 
Notes: Quintile misclassification for the comparable measure constructed using MCA, PCA and Polychoric PCA 

Table 6: Comparable Social Gradients: MCA, PCA, Polychoric PCA 

  Consumption per Capita Consumption per Capita² R² Observations Turning Points 

  MCA   PPCA   PCA   MCA   PPCA   PCA   MCA PPCA PCA MCA PPCA PCA MCA PPCA PCA 

Kenya -73,627 *** -58,809 *** -92,918 *** 7,859 *** 6,584 *** 9,528 *** 0,205 0,209 0,212 4433 3906 3906 4,684 4,466 4,876 

Malawi -15,563  -11,594  -14,410   1,497  1,157  1,493   0,024 0,020 0,021 2780 2457 2457 5,198 5,010 4,825 

Mozambique -35,589 ** -27,601  -38,836 ** 3,796 *** 3,748 * 4,173 *** 0,111 0,125 0,126 3343 2696 2696 4,688 3,682 4,653 

Namibia -75,680 *** -76,891 *** -80,936 *** 6,664 *** 6,817 *** 7,277 *** 0,277 0,309 0,317 6397 4481 4481 5,678 5,639 5,561 

South Africa -53,292 *** -33,786 ** -28,890 * 5,487 *** 4,402 *** 4,093 *** 0,398 0,430 0,430 9051 6675 6675 4,856 3,837 3,529 

Uganda -38,546   -19,019   -30,146   4,317 ** 2,869   3,816 * 0,123 0,130 0,131 5301 4394 4394 4,464 3,314 3,949 

Notes: Controlling for various student and family background variables 
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The comparable measure of SES was applied to the 2007 SACMEQ and 2006 SERCE data 

sets and enabled the comparison of educational outcomes for six Sub-Saharan and 

fourteen Latin American countries. From these comparisons it has become clear that in 

certain wealthier (but more unequal) countries, the poorest children are much worse 

off than the poorest children in much poorer countries. This trend signifies that certain 

countries manage to convert resources into educational outcomes much more 

efficiently, and that there are a lot of lessons which could be learned from them. 

Many research possibilities can sprout from this ability to compare SES across different 

contexts and datasets. Similar comparative analyses can potentially be conducted by 

linking the DHS data to household income data and thereby applying it to social 

indictors such as health outcomes, fertility or child welfare. 
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Appendix: 

Figure 10: Social gradients for SES and the Standardised Log of Consumption per capita

 

 

Figure 11: Income distributions: Urban vs Rural Sub-Samples 
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Figure 12: Socio-economic gradients for Urban and Rural Samples 

 

 

Figure 13: Social Gradients for the General measure and the Country Specific measure of SES 
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Table 7: GDP per Capita and % of GDP spent on Education 

Country Name 2007 GDP per Capita 
(constant 2005 US$) 

% of GDP spent 
on Education 

Argentina $ 6 195,38 4,9% 

Brazil $ 5 121,03 5,1% 

Chile $ 8 194,14 3,2% 

Costa Rica $ 5 252,06 4,7% 

Dominican Republic $ 4 241,36 2,2% 

Ecuador $ 3 103,64 4,2% 

El Salvador $ 3 012,36 3,1% 

Guatemala $ 2 288,86 3,0% 

Honduras $ 1 524,71 . 

Kenya $     564,67 7,0% 

Malawi $     224,50 4,4% 

Mexico $ 8 264,92 4,7% 

Mozambique $     338,44 6,4% 

Namibia $ 3 937,52 4,6% 

Nicaragua $ 1 239,08 3,8% 

Panama $ 5 389,93 3,5% 

Paraguay $ 1 575,58 2,5% 

Peru $ 3 054,26 5,2% 

South Africa $ 5 630,10 3,3% 

Uganda $     352,31 2,9% 

Venezuela $ 6 287,03 3,6% 

  Source: World Bank Indicators 

 

Table 8: Socio-economic gradients for Urban and Rural Samples 

Math Score Wealth Indicator Β β² Constant N R² 

Kenya Urban -112.914** 9.260*** 914.402*** 675 0.333 
Rural -99.060*** 9.535*** 872.868*** 3758 0.165 

Malawi Urban -13.691 1.515 498.960*** 343 0.079 
Rural -23.044 1.952 528.229*** 2437 0.023 

Mozambique Urban -11.474 1.854 476.290*** 1290 0.161 
Rural -11.013 1.086 497.976*** 2029 0.084 

Namibia Urban -43.419** 4.152*** 604.813*** 1302 0.311 
Rural -98.921*** 8.558*** 748.475*** 5095 0.187 

South Africa Urban 26.167* 0.613 240.735*** 2834 0.477 
Rural -115.819*** 10.483*** 784.674*** 6217 0.236 

Uganda Urban 67.202 -4.511 330.767* 432 0.223 
Rural -49.682* 5.231** 607.645*** 4834 0.109 

Notes: Controlling for various student and household characteristics 

 

 

 



33 
 

Table 9: Misclassification Matrices - General Measure vs Country Specific Measure 

 
Country Specific 

 
Kenya Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 

G
e

n
e

ra
l 

S
E

S
 

Quintile 1 95.5% 4.4% 0.1% 0.0% 0.0% 
Quintile 2 4.5% 85.9% 9.6% 0.0% 0.0% 
Quintile 3 0.0% 9.7% 81.5% 8.7% 0.0% 
Quintile 4 0.0% 0.0% 8.7% 86.4% 5.0% 
Quintile 5 0.0% 0.0% 0.0% 4.9% 95.0% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 
Malawi 

     
Quintile 1 92.1% 7.8% 0.0% 0.0% 0.0% 
Quintile 2 7.9% 80.0% 12.0% 0.0% 0.0% 
Quintile 3 0.0% 12.1% 76.9% 11.1% 0.0% 
Quintile 4 0.0% 0.0% 11.0% 80.0% 8.8% 
Quintile 5 0.0% 0.0% 0.0% 8.9% 91.2% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 
Mozambique 

     
Quintile 1 90.3% 9.8% 0.0% 0.0% 0.0% 
Quintile 2 9.7% 83.4% 6.9% 0.0% 0.0% 
Quintile 3 0.0% 6.9% 88.6% 4.4% 0.0% 
Quintile 4 0.0% 0.0% 4.5% 90.8% 4.7% 
Quintile 5 0.0% 0.0% 0.0% 4.8% 95.3% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 
Namibia 

     
Quintile 1 91.7% 8.3% 0.0% 0.0% 0.0% 
Quintile 2 8.3% 84.3% 7.3% 0.0% 0.0% 
Quintile 3 0.0% 7.3% 86.6% 6.1% 0.0% 
Quintile 4 0.0% 0.0% 6.1% 89.0% 4.9% 
Quintile 5 0.0% 0.0% 0.0% 4.9% 95.1% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 
South Africa 

     
Quintile 1 96.2% 3.8% 0.0% 0.0% 0.0% 
Quintile 2 3.8% 89.3% 6.9% 0.0% 0.0% 
Quintile 3 0.0% 6.9% 86.7% 6.4% 0.0% 
Quintile 4 0.0% 0.0% 6.4% 89.5% 4.1% 
Quintile 5 0.0% 0.0% 0.0% 4.1% 95.9% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 
Uganda 

     
Quintile 1 94.6% 5.2% 0.2% 0.0% 0.0% 
Quintile 2 5.4% 87.8% 6.7% 0.0% 0.0% 
Quintile 3 0.0% 7.0% 84.8% 8.4% 0.0% 
Quintile 4 0.0% 0.0% 8.3% 85.7% 6.1% 
Quintile 5 0.0% 0.0% 0.0% 6.0% 93.9% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 
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Table 10: Percentage of students living under $2 a day, per competency level 

 Pre 
Numeracy 

Emergent 
Numeracy 

Basic 
Numeracy 

Beginning 
Numeracy 

Competent 
Numeracy 

Mathematically 
Skilled 

Tanzania 0.7% 13.8% 23.5% 32.5% 15.8% 13.8% 

Brazil 3.3% 27.2% 33.9% 25.7% 7.5% 2.3% 

Kenya 0.9% 12.7% 29.8% 33.8% 12.9% 9.9% 

Uganda 3.5% 32.1% 39.1% 19.1% 4.8% 1.4% 

South Africa 7.1% 46.8% 18.7% 8.6% 1.0% 17.9% 

Mexico 7.9% 20.2% 28.4% 24.5% 12.6% 6.4% 

Mozambique 3.4% 26.0% 42.3% 23.0% 4.1% 1.2% 

Zambia 14.9% 56.1% 23.5% 4.7% 0.8% 0.1% 

Chile 1.5% 13.0% 32.0% 32.7% 13.1% 7.7% 

Malawi 13.9% 54.7% 24.0% 4.1% 1.1% 2.2% 

Peru 8.2% 29.6% 14.9% 6.2% 1.8% 39.3% 

Guatemala 9.5% 25.4% 32.9% 24.8% 5.5% 1.9% 

Ecuador 13.6% 25.7% 31.4% 21.3% 5.3% 2.7% 

Dominican 
Republic 

2.6% 22.7% 36.4% 25.5% 4.8% 8.0% 

Nicaragua 1.6% 18.6% 31.1% 33.3% 10.0% 5.5% 

Lesotho 8.1% 48.8% 31.9% 8.7% 1.9% 0.6% 

Paraguay 5.1% 23.6% 30.7% 24.2% 9.6% 6.7% 

Argentina 7.8% 23.5% 28.2% 26.0% 7.8% 6.7% 

Namibia 11.9% 54.6% 24.4% 4.8% 0.3% 4.1% 

Costa Rica 19.7% 10.0% 22.4% 27.9% 11.8% 8.1% 

El Salvador 14.7% 19.1% 35.3% 25.0% 4.6% 1.3% 

Botswana 1.4% 22.5% 40.4% 26.7% 6.8% 2.1% 

Uruguay 0.2% 2.5% 4.0% 5.0% 3.0% 85.2% 

Swaziland 0.3% 9.9% 37.8% 34.4% 12.2% 5.3% 

Panama 4.7% 31.3% 36.4% 20.7% 5.7% 1.2% 

Colombia 3.5% 10.6% 22.4% 32.4% 14.2% 16.9% 

Seychelles 0.4% 3.3% 5.3% 6.3% 3.3% 81.4% 

 

 

 


