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Preface 
 

This report is the result of a collaborative partnership between Statistics South Africa (Stats SA) and 
the World Bank to enhance poverty and inequality measurement at sub-national levels in South 
Africa. Using small area estimation techniques, as well as the detailed household consumption 
expenditure data of the Income and Expenditure Survey (IES) 2010/11 and geographical coverage of 
the Census 2011, the joint Stats SA-World Bank team was able to construct the Poverty Map 2011. 
The Poverty Map 2011 allows for the estimation of money-metric poverty rates at district and 
municipal levels. This report presents a selection of maps based on the findings of the Poverty Map 
2011 and examines poverty at both household and individual levels. 
 
Risenga Maluleke 
Statistician-General 
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1. Introduction 
 

Poverty remains a significant and persistent concern in South Africa. A recent report by Statistics 
South Africa (Stats SA, 2017) showed that while notable gains in poverty reduction were made 
between 2006 and 2011, poverty levels increased between 2011 and 2015. According to the report, 
approximately 13.8 million South Africans were living below the food poverty line (FPL) in 2015, this is 
equivalent to 25.2 percent of individuals and 12 percent of households. This is an increase from 21.4 
percent of individuals living in extreme poverty in 2011. Not only did extreme poverty increase 
between 2011 and 2015, the depth of poverty (measured via the poverty gap) also rose indicating that 
the average distance of the poor from the poverty line increased. Further, the report highlights the 
spatial dimension of poverty, with Western Cape and Gauteng having the lowest poverty levels while 
Eastern Cape, Limpopo and KwaZulu-Natal had the highest. Even when a multidimensional measure 
of poverty is used, Limpopo and KwaZulu-Natal are found to be amongst the poorest provinces. This 
shows not only the spatial dimension of poverty, but also suggests these spatial patterns are proving 
difficult to dismantle over time. Economic development at national and local level remains uneven, 
which is associated with major disparities in well-being. 
 
More than two decades into democracy, the legacy of apartheid spatial planning is thus still evident in 
the geographical dispersion of poverty and inequality in South Africa. Apartheid had a strong and 
enduring influence on the socio-economic configuration of the country, systematically creating spaces 
of poverty and spaces of affluence. Apartheid adopted a policy of separate development along racial 
lines. Homeland areas were set aside for black Africans. These areas, also known as Bantustans, 
were characterized by overcrowding and poor public service delivery. To date, spatial representations 
of most forms of deprivation consistently reveal the former Homeland areas to be the poorest areas in 
the country, and potentially characterised by spatial poverty traps. Focusing on poverty and inequality 
levels aggregated at national and provincial levels is likely to understate the extent of extreme poverty 
of some districts and thereby mask the heterogeneity across sub-national levels. Geographical 
dimensions of poverty are central to research into the determinants of economic development and 
poverty. To inform policies aimed at dealing with the spatial component of poverty and inequality, 
accurate and reliable information at a local scale is essential.  
 
This report offers complementary information to existing knowledge that has been generated on 
poverty and inequality at national and provincial levels by analysing poverty and inequality estimates 
at the sub-national level, that is, district and municipal levels. These estimates will help policy-makers 
identify people and households living in poverty at sub-national levels and therefore, provide 
information to better allocate public resources in a more efficient and effective manner.   
 
The identification of deprived areas has been one of the main concerns of governments for allocating 
social benefits. Several strategies have been developed for this aim. For instance, census data have 
been widely used for producing community profiles based on infrastructure and socioeconomic 
characteristics to construct deprivation indices (such as the South African Multidimensional Poverty 
Index (SAMPI)). However, lack of detailed money-metric information in census data, such as 
household income or expenditure, has restricted the ability to describe the spatial dispersion of 
welfare indicators (e.g. poverty and inequality) at local level. To overcome this problem, since the late 
1990s, the World Bank (DECRG) and affiliated researchers have been developing methods to 
combine the detailed information of household surveys together with the coverage of census data. 
One of these methods is called “Poverty Mapping” which produces estimators of welfare indicators at 
a highly detailed level of spatial disaggregation. With a growing body of applied research in country 
specific applications, the method is now widely recognized as a highly proficient tool for targeting 
social programs at local level. At present, more than 55 countries have carried out Poverty Maps, with 
a growing number of these producing second and third rounds. Some applications can be seen in 
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Hentschel et al. (2000), Demombynes et al. (2007), Bedi et al. (2007), Araujo et al. (2008), and De la 
Fuente et al. (2015).  
 
In this report, the main results of a poverty mapping exercise that uses the Income and Expenditure 
Survey (IES 2010/11) and the 2011 Population Census for South Africa are summarized. Using the 
high quality consumption data of the IES and the geographical coverage of the Census, the Poverty 
Map 2011 was constructed using the standard method developed by Elbers et al. (2003) − also 
known as the ELL (Elbers, Lanjouw and Lanjouw) method – and considering the suggestions by 
Tarrozi and Deaton (2009). To construct poverty estimates, the idea is to use detailed information of 
household expenditure (or income) to project welfare indicators into census records at geographical 
partitions not possible when using the IES alone. Thus, the results are expected to help inform 
provincial and local government where policy implementation occurs and where information about the 
poor is desperately needed. By updating the poverty map based on the 2011 Population Census and 
IES 2010/11 data, the study builds on the last poverty mapping exercise done in South Africa which 
was computed using the IES 1995 and the 1996 Population Census by Alderman et al. (2001).  
 
While this report provides a powerful new tool in the toolkit for poverty measurement in South Africa, 
the methodology requires the combination of survey and census data.  Given that the census is only 
conducted once every 10 years, the application of this tool is limited to census data points and thus, 
the poverty estimates generated through the Poverty Map 2011 are somewhat dated in 2018.  
Nevertheless, given the huge data gap that exists for low level poverty information, this will still add 
significantly to the discourse around poverty and inequality in South Africa.  
 
The Poverty Map 2011 should not be used to replace the current provincial and national poverty 
estimates generated through the IES and Living Conditions Survey (LCS) as these household 
expenditure surveys more accurately measure poverty at higher geographic levels by design.  
Furthermore, as these poverty estimates are based on money-metric data, their comparability against 
the South African Multidimensional Poverty Index (SAMPI) faces similar challenges as those 
highlighted in the most recent Poverty Trends Report (Report No. 03-10-06) published in August 2017 
(Stats SA 2017).  Ultimately, the Poverty Map 2011 should be used in conjunction with the PTR and 
SAMPI results to provide a holistic view of the poverty and inequality situation in the country. 
 
Lastly, it is important to note that these estimates are the product of a model and thus, the predictive 
outputs should be used by researchers and stakeholders with caution.  The absolute numbers and 
levels generated by the model are less relevant compared to the proportions yielded.     
 
The remainder of this report is organised into six sections. Section 2 briefly describes poverty trends 
in South Africa and the methodology used in their derivation which is based on the IES and Living 
Conditions Survey (LCS). Section 3 explains the methodology used to produce the Poverty Map 
2011. Section 4 describes the survey and census data, their comparability and the econometric 
models used for producing poverty and inequality estimates. Section 5 presents poverty and 
inequality estimates at provincial, district and municipal levels. Standard errors of both types of 
welfare indicators are explored to assess the precision of Poverty Map 2011 estimates. In Section 6, a 
comparison of the Poverty Map 2011 and the SAMPI is made. The final section concludes and 
provides some recommendations.  
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2. Poverty in South Africa 
 

2.1 Poverty Measurement 
 

2.1.1 The Welfare Indicator 
 

Money-metric poverty measures produced by Stats SA use per capita consumption expenditure as a 
welfare indicator. Adjusting for household size is a standard way of accounting for different socio-
economic structures of households and facilitates international comparisons. The use of consumption 
expenditure is in line with the argument that expenditure provides a better indicator of long-term well-
being than current income (Deaton and Zaidi 2002; Ravallion 2016). 
 
The estimates produced in this report use IES 2010/11 data; the per capita consumption expenditure 
(henceforth referred to as the consumption aggregate) comprised food and non-food components. All 
food items, collected using a household diary, were included in the computation of the consumption 
aggregate. The household diary collects items purchased by the household, received as gifts or 
maintenance, and those produced by households. This includes items purchased in restaurants, fast 
food outlets, etc. All these have been included in the consumption aggregate. For food items that 
were not purchased (own-production and gifts received), self-reported values available in the 
household diary were used. Over 300 different food items were reported in the IES 2010/11. This is 
well above the average for countries in which Living Standards Measurement Surveys (LSMS) have 
been conducted, suggesting a highly diverse food preference among South Africans. Beegle et al. 
(2010: 9) report that “the number of consumption items (or categories) for which data are collected 
from households in LSMS ranges from 37 to 305, with the mean being 137 and the median 130: the 
mean number of food items alone is 75”.   
 
The non-food component comprised the following expenditure categories: (a) housing (actual/imputed 
rent of dwelling and utilities); (b) clothing and footwear; (c) household services and other consumer 
goods; (d) health (services, products, appliance and equipment); (e) education; (f) transport and fuel; 
(g) communication; (h) culture and recreation (reading matter, holiday packages, recreational 
services, etc.); and (i) miscellaneous expenses (personal care, personal effects, compensation for 
domestic workers, cost of licenses and other rental charges, cost of insurances). Large sized or 
“lumpy, durable goods” were excluded to reduce their biasing factor in the monthly estimates. To get 
the welfare indicator, all household consumption expenditures were annualized and then adjusted to 
consider household size. 

 
2.1.2 Poverty Lines 
 

The history and technical discussion of poverty lines in South Africa can be found in Statistics South 
Africa (2008) and Statistics South Africa (2015). The country uses a cost-of-basic-needs approach to 
determine the poverty lines. Using this approach, a suite of three national poverty lines to be used for 
poverty measurement in the country were adopted by Cabinet in 2012 following extensive stakeholder 
consultations, expert engagements and several discussion documents. These poverty lines have 
since been widely used in many academic and most official studies of poverty. 
 
The three poverty lines comprise the food poverty line (FPL), the lower-bound poverty line (LBPL), 
and the upper-bound poverty line (UBPL). Two stages are used to determine the FPL. The first is the 
construction of a reference food basket and in the second stage this basket is costed to determine the 
monetary value of the FPL. The reference food basket comprised 27 items and was constructed 
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based on nationally common foods1 and expenditure patterns of a reference group of households 
(households in deciles 2 to 4 of per capita expenditure). Having identified a reference food basket, the 
basket is then costed using item-specific consumption expenditure levels, household composition, 
and price data from the Consumer Price Index (CPI). The FPL is thus, the level of consumption below 
which individuals are unable to purchase sufficient food to provide them with an adequate diet. This 
line is also considered the extreme poverty line. It is important to note that poverty lines do not 
account for spatial differences. 
 
The LBPL and UBPL lines are computed by including an allowance for non-food consumption. Two 
different sets of non-food expenditure are obtained from two separate reference groups of households 
to derive the LBPL and the UBPL. The LBPL is based on households that sacrifice some of their basic 
food requirements in order to meet their non-food needs. The reference group is thus households 
whose total expenditure is close to the FPL. The average expenditure of these households on non-
food items is computed and then added to FPL to get to the LBPL. Therefore, the minimum amount 
set on non-food basic needs is added to the food line. This way, the LBPL includes non-food items, 
but requires that individuals sacrifice food to obtain these.  
 
The UBPL uses households whose food expenditure is very close to the food line as the reference 
group. The average expenditure of these households on non-food items is computed and then added 
to FPL to get to the UBPL. For these households, in addition to the basic food requirements that are 
measured by the FPL, there are certain basic non-food items that they need. Individuals can purchase 
both adequate food and non-food items at the UBPL. This report focuses on the FPL in line with 
policy emphasis on eliminating extreme poverty.   
 
The three poverty lines are updated over time using CPI price data. The mechanism used to update 
the poverty lines is described in Stats SA (2008: 23): “On a monthly basis, Stats SA publishes an 
overall CPI, a CPI for food and a CPI excluding food (non-food). The food and non-food CPI are 
combined in various ways to obtain a range of CPI instruments – such as the CPIX, the Core CPI and 
many others. An inflation instrument for a poverty line can be derived in a similar way. After testing 
various scenarios, it was decided to inflate each portion of the poverty line by the relevant CPI 
component.” Table 1 reports the inflation-adjusted poverty lines for the period between 2006 and 
2017. The row highlighted in grey reflects the 2011 poverty line values applied to the IES 2010/11; the 
FPL of R335 per person per month was used for the Poverty Map 2011. 

 
  

                                                 
1 These are items for which food expenditure shares per item represent at least 0.5 percent of total expenditure and the minimum 
number of households reporting on the food item was at least 10 percent. 
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Table 1: Inflation-adjusted poverty lines, 2006 to 2017 (per person per month in Rands) 
 

Year 
Food Poverty 

Line 
Lower-Bound 
Poverty Line 

Upper-Bound 
Poverty Line 

2006 219 370 575 

2007 237 396 613 

2008 274 447 682 

2009 318 456 709 

2010 320 466 733 

2011 335 501 779 

2012 366 541 834 

2013 386 572 883 

2014 417 613 942 

2015 (April) 441 647 992 

2016 (April) 498 714 1077 

2017 (April) 531 758 1138 
 
Source: Statistics South Africa (2017) 
 

Notes: Unless otherwise indicated, the values are linked to March prices in the respective years 

 
2.2 Recent Trends in Poverty 
 

The post-apartheid Government of South Africa has made notable progress towards enhancing the 
well-being of its citizens. This has been supported by an environment that places poverty and 
inequality reduction at the core of development policy. This is reflected in major policies such as the 
Reconstruction and Development Programme (RDP) of 1994 (RSA 1994) and the country’s current 
guiding framework for development – the National Development Plan 2030 (NDP) – published in 
November 2011. Fiscal policy has also been used to support the government’s poverty and inequality 
reduction goals. The equitable share formula, which is used to determine transfers to the different 
spheres of government, contains a poverty component as a redistributive measure. The social wage, 
which refers to the redistributive elements of the government budget, has contributed to increased 
access to basic services by previously marginalized communities through social spending on 
provision of free basic services, social protection, enhancing access to productive assets by the poor 
(e.g. housing and land), as well as job creation through the Expanded Public Works Programme 
(EPWP).2  
 
These government efforts, along with economic gains made between 1994 and 2011, have been 
attributed to reduced poverty levels between 2006 and 2011. South Africa recorded an impressive 
decline in consumption poverty between 2006 and 2011 (see Figure 1). The proportion of South 
Africans living below the FPL fell by 7 percentage points between 2006 and 2011. An even greater 
decline was recorded at the LBPL and the UBPL which fell by 14.6 and 13.4 percentage points, 
respectively. Decomposition of changes in incidence of poverty between 2006 and 2011 – based on 
an analysis of Income and Expenditure Surveys for 2006 and 2011 – suggests that growth in 
consumption was the driver of overall poverty reduction while the redistribution component of poverty 
reduction weighed down on overall reduction in poverty. The contribution of growth to poverty 

                                                 
2 The Expanded Public Works Programme (EPWP) targets low-skilled, unemployed people. Some of the labour-intensive projects that 
have been financed under this programme include: Clean Cities Campaign, Municipal Infrastructure Programme, Working for Water, 
and Community Works Programme (CWP). The strength of these programmes is that they target women, the youth and people with 
disabilities. 
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reduction is in addition to substantial government spending on improvements in the social protection 
system and in the social wage.  

 
Figure 1: Overall changes in poverty between 2006 and 2015 
 

 
 

Source: Calculations based on the Income and Expenditure Survey for 2005/06 and 2010/11, and the 
Living Conditions Survey for 2008/09 and 2014/15 

 
Figure 2: Growth in GDP between 2006 and 2015 
 

 
 

Source: GDP, Stats SA  
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As illustrated in Figures 1 and 2, South Africa’s gains in poverty reduction have recently been 
challenged by variable and generally modest economic growth prospects. The food poverty rate rose 
from 21.4 percent in 2011 to 25.2 percent in 2015. The upward trend is also revealed when the LBPL 
and UBPL are used: the proportion of South Africans living under the LBPL rose by 3.6 percentage 
points to 40.0 percent in 2015 while the UBPL increased by 2.3 percentage points to 55.5 percent in 
2015. A number of factors explain these reversals of poverty reduction gains. Given the role of growth 
in poverty reduction observed between 2006 and 2011, one of the most important contributors to 
increased poverty is the slow to modest growth prospects. As growth slows, unemployment rises. A 
large proportion of the poor in South Africa are not working. The unemployment rates have 
consistently been above 20 percent since 2003 (Stats SA 2017).  
 
Poverty trends indicate persistence in spatial poverty and inequalities in South Africa. Rural areas 
remain the regions with the highest poverty incidence, with the gap between urban and rural poverty 
widening to 32.2 percentage points between 2011 and 2015. In 2011, 36.6 percent of the rural 
population lived below the FPL and this increased to 45.6 percent in 2015. In urban areas, the food 
poverty rate was 12.3 percent in 2011 and 13.4 percent in 2015. In all the years reported in Figure 3, 
rural poverty is always almost thrice that of urban poverty. The increase in poverty between 2011 and 
2015 was sharper in rural compared to urban areas. Rural poverty rose by 9.0 percentage points 
compared to a slower increase of 1.1 percentage points in urban poverty, when the FPL is used.  

 
Figure 3: Overall changes in poverty between 2006 and 2015 by settlement type (FPL) 
 

 
 

Source: Stats SA (2017) 
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Large differences in poverty levels exist across provinces and while the disparities have been 
increasing over time, the structure of poverty has not changed over time (see Figure 4). At 8.7 
percent, Gauteng had the lowest food poverty rate in 2006 and the province maintained this ranking in 
2015, with a poverty rate of 9.2 percent. Limpopo, on the other hand, was the province with the 
highest poverty rate in 2006 (42.7 percent) and recorded the second highest (40.3 percent) in 2015, 
second to the Eastern Cape at 41.4 percent. In general, poverty is associated with geographic 
isolation characterised by limited access to markets, poorer infrastructure and lower levels of 
education. 

 
Figure 4: Overall changes in poverty between 2006 and 2015 by province (FPL) 
 

 
 

Source: Stats SA (2017) 

 
The reduction in the depth and severity of poverty observed between 2009 and 2011 was reversed 
between 2011 and 2015 for which both indicators recorded an increase. The depth of poverty is 
measured via the poverty gap which gives information on the average distance of the poor from the 
poverty line, treating all the non-poor as having a distance equal to zero. Table 2 shows that the 
poverty gap at the FPL rose from 6.8 to 9.0 between 2011 and 2015. This implies rising cost of 
eliminating poverty (relative to the poverty line), i.e. the cost of lifting the poor’s consumption 
expenditure to the poverty line. The severity of poverty is measured via the squared poverty gap 
which reflects the degree of inequality among the poor themselves. The squared poverty gap rose 
from 3.0 to 4.5 suggesting inequality in the distribution of expenditures among the poor increased 
between 2011 and 2015. The upward trend in the depth and severity of poverty is observed in both 
urban and rural areas. However, rural areas exhibit higher rates of depth and severity of poverty than 
urban areas. Variations exist across provinces and like poverty rates, Gauteng and Western Cape 
tend to have the lowest levels while Limpopo, KwaZulu-Natal and the Eastern Cape tend to have the 
highest. 
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Table 2: Spatial variation in overall changes in the depth and severity of poverty between 2006 
and 2015 (FPL) 
 

Poverty gap Severity of Poverty 

2006 2009 2011 2015 2006 2009 2011 2015 

Western Cape 3.3 4.0 1.7 2.6 1.4 1.7 0.7 1.0 

Eastern Cape 11.6 18.3 10.2 16.3 5.1 9.0 4.5 8.3 

Northern Cape 11.3 11.9 5.6 8.1 5.0 5.4 2.2 3.7 

Free State 5.3 10.3 5.6 6.3 2.1 4.4 2.3 2.7 

KwaZulu-Natal 15.0 16.8 9.9 12.7 7.3 8.4 4.4 6.5 

North West 9.8 12.5 8.6 10.5 4.6 6.2 4.0 5.1 

Gauteng 2.2 3.8 2.3 2.6 0.8 1.6 1.1 1.1 

Mpumalanga 11.5 15.7 7.2 8.5 5.5 7.8 3.0 3.9 

Limpopo 13.9 22.9 11.7 16.1 6.3 11.8 5.7 8.5 

Urban 4.0 6.3 3.6 4.1 1.6 2.9 1.5 1.8 

Rural 16.9 22.5 12.1 17.7 8.0 11.3 5.6 9.1 

Total 9.3 12.3 6.8 9.0 4.2 6.0 3.0 4.5 
 

Source: Stats SA (2017). 

 
South Africa is one of (if not the most) unequal country in the world. Measuring inequality using the 
Gini coefficient suggests very slow progress has been made in reducing inequality in the country. In 
2006, the per capita expenditure Gini coefficient was 0.67 and reduced slightly to 0.64 in 2015. Poor 
labour market outcomes have been attributed to persistently high inequality. There is an agreement in 
the literature that income from the labour market has been by far the most important contributor to 
overall inequality. Decompositions of the Gini coefficient by income source (see inter alia Leibbrandt 
et al. (2001), Bhorat et al. (2000), and Leibbrandt et al. (2010)) find that, across all years, wage 
income (including self-employment income) has a dominant share of income (around 70 percent) but 
makes an even larger contribution to inequality (around 85 percent). Labour markets played a 
dominant role in driving inequality, accounting for 70 percent of the total income Gini coefficient. In 
terms of spatial difference in inequality levels, KwaZulu-Natal had the highest with a Gini coefficient of 
0.64 in 2011. Limpopo had the lowest at 0.57. 
 
While caution is encouraged in the interpretation of absolute numbers derived from the Poverty Map 
2011, the persistent spatial nature of poverty and inequality in South Africa is extremely relevant in 
understanding variations in poverty and inequality across space. The Poverty Map 2011 will help 
inform provincial and local governments where policy implementation occurs and where information 
about the poor is desperately needed. Information generated via the poverty mapping exercise is 
particularly important for allocation of resources to maximise the impact on poverty and inequality. 
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3. Small Area Estimation for Mapping Poverty  
 

Since the late 1990s, the World Bank (DECRG) has engaged in an extensive program of research to 
produce estimators of welfare at geographic levels not represented in household surveys. At present, 
approximately 55 countries have completed “Poverty Maps.” Moreover, in a growing number of 
countries, multiple-round Poverty Maps have been conducted or initiated to monitor the movement of 
poverty and inequality over time. The production of these maps are increasingly being implemented 
by other international organisations, partner-country statistical organisations, and academic 
researchers. The extensive use and production of Poverty Maps has also built a body of experience 
that has enabled Poverty Mapping, and extensions of the method, to receive a measure of validation.3 
 
This report is based on the standard methodology of Small Area Estimation (SAE) developed by 
Elbers, Lanjouw, and Lanjouw (2000 and 2003) (henceforth ELL). The basic idea is to use detailed 
survey data to project welfare indicators into census records. The motivation for achieving this goal is 
to generate estimations in geographic partitions not attainable using household surveys and not 
available in census data. The stages suggested by ELL are (1) comparability between census and 
survey variables, (2) modelling the welfare indicator of interest using the survey, and (3) computing 
welfare indicators on census records (such as headcount ratio, inequality) based on parameters 
derived from the survey.  

 
3.1 Stage Zero – Comparability of Data  
 

Prior to constructing the econometric model of consumption, which projects the welfare indicator from 
survey to census, comparable covariates between the two data sources must be identified. To do this, 
one identifies the geographic partition for which this comparison must be made. This partitioning is 
country specific and is determined by the representativeness of the household survey. For instance, if 
the survey is representative at regional, provincial, or district level, the common practice is to model 
our welfare indicator at that geographic partition. However, the lower the level of disaggregation, the 
smaller the number of observations, which, in turn, reduces the predictive power of the model. In the 
last few years, the common practice in Poverty Mapping has been to create national models using 
various interactions between covariates and geographical partitions for which there is full coverage in 
census and survey.  
 
After defining the geographic partition for modelling, comparable variables between census and 
survey are selected. To define a set of strictly comparable variables, definitions of each variable 
should be compared between the census and survey, based on their respective questionnaires. 
Subsequently, the comparison of distributions and statistics determines the final set of variables to be 
used for the modelling stage. Statistical comparisons between census and survey are carried out 
controlling for the survey sample design. For instance, standard errors must consider the clustering of 
primary sample units, or other stratification used as part of the sample design. 

 
  

                                                 
3 A free software has been produced by the World Bank in parallel with the methodology to ease the computational burden of producing 
Poverty Maps. 
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3.2 Stage One – Expenditure Modelling  
 

Once comparable variables between the census and survey are identified, the welfare indicator is 
modelled using the survey data. The basic idea is, first, to estimate an Ordinary Least Squares (OLS) 
model with the set of comparable variables. The empirical model follows this structure: 
 

 
 
 

where ln(Ych) denotes the logarithm of the household per capita consumption of household h 
belonging to the cluster c, Xch represents household and dwelling characteristics4; and Uch  

corresponds to the error component. The latter may be decomposed into cluster and household 
effects: 

 
 
 

where there is neither correlation between  and , nor between household error components. 

The household effect  refers to unobservable characteristics intrinsic to the family, such as ability 
and motivation of household members, as well as socioeconomic variables not collected by the 

survey that may affect the level of expenditure. In addition, cluster effect  captures unobservable 
features at geographic partitions above household level, such as local prices, heterogeneity of returns 
to schooling, and infrastructure. 
 
The identification of a geographic level to represent the cluster effect is a crucial decision that may 
affect the standard errors of the welfare indicator projected in census data. Cluster effect defines the 
partition in which the main variability exists. The empirical distribution of this partition is used for 
obtaining a similar vector in census records. Hence, the lower the level of disaggregation, the better it 
captures the heterogeneity at the target geographic level. However, defining the cluster effect at a 
lower level of disaggregation comes at the cost of having a less reliable distribution derived from 
survey data. ELL (2003) suggests the definition of cluster effect at the primary sample unit (PSU) or 
enumeration area (EA) level. However, recent empirical literature has shown that defining the cluster 
effect at such level may produce “näive” standard errors of poverty estimates (Tarozzi and Deaton 
2009).5 This recent evidence suggests that the cluster effect should be defined at the level of the 
target indicator or at one additional level of disaggregation (see De La Fuente, Murr and Rascon 
(2015) for an application).  
 
After defining the cluster effect, assuming a heteroskedastic structure, the ELL method suggests a 
model of the household error component. Subsequently, household residuals, netted out from the 
cluster effect, are used to correct the standard errors through a Generalised Least Square (GLS) 
estimation. 

 
  

                                                 
4 The authors also considered, for the modelling stage, municipality variables constructed from the census records. 
 
5 By näive standard errors we mean underestimated errors.  



12 

3.3 Stage Two – Computation of the Welfare Measures 
 

Once the selection of the best model is achieved, , , and  are simulated to obtain a final 
parameter for the imputation in census records. Based on their empirical distributions obtained from 
survey data, 100 random draws are obtained to generate final parameters based on the mean of 
these replications. Finally, using the betas of the econometric model, we draw r-replications of betas, 
using their distributions, to estimate r-expenditures for each household record in the census. The 
cluster and household component are treated as random effects for obtaining the projection of 
household adult equivalent expenditure into each census record. 
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4. Data Comparability and Econometric Model 
 

4.1 Data Sources 
 

The Poverty Map 2011 uses three types of data sources: Income and Expenditure Survey (IES 
2010/11), the 2011 Population Census and auxiliary data collected from various sources in South 
Africa. Whilst data collection of the 2011 Population Census and the IES 2010/11 is completely 
independent, both sources share important common features. These include: i) households as the 
units of data collection, ii) similar demographic and household modules; and iii) the time lag between 
the reference collection periods are minimal. These common features, therefore, allow for proper 
comparisons of variables between the IES 2010/11 and 2011 Population Census. The software used 
for the Poverty Map 2011 data preparation was SAS, for producing district and municipality poverty 
map estimates was PovMap, for the analysis of results was Stata, and for the display of maps R 
(Poverty Map 2011 results) and ArcGIS (multidimensional poverty). In this section, we briefly describe 
each source of information. 

 
4.1.1 2011 Population Census 
 

The 2011 Population Census was conducted as a de facto census. Data collection took place from 9 
to 31 October 2011. In the same year, a Post-Enumeration Survey (PES) was conducted from 
November to December to assess the undercount of the 2011 Population Census. The 2011 
Population Census aimed to enumerate all persons living in South Africa. 
 
Enumeration of persons in special dwelling institutions such as hospitals, correctional centres and 
army barracks was conducted on the census night (9 October 2011). Visiting households commenced 
on 10 October 2011 and lasted for 21 days. Structured questionnaires were administered to 
households and individuals using face-to-face interviews. Logical imputations were preferred, and in 
many cases substantial effort was undertaken to deduce a consistent value based on the rest of the 
household’s information.  
 
To evaluate the coverage and content errors of the census, the PES independent sample survey was 
conducted. The PES for 2011 Population Census was conducted from November to December 2011 
in approximately 600 enumeration areas. The main aim of the PES was to determine the omission 
rate during census. Table 3 presents omission rates for persons and households by province. 

 
Table 3: Omission rate by province for Census 2011 
 

Province 
Omission rate: 

Person 
Omission rate: 

Household 

Western Cape 18.6 17.8 

Eastern Cape 12.9 10.3 

Northern Cape 13.4 14.8 

Free State 10.1 9.4 

KwaZulu-Natal 16.7 16.5 

North West 14.9 17.0 

Gauteng 14.7 15.2 

Mpumalanga 15.5 14.4 

Limpopo 10.0 9.6 

RSA 14.6 14.3 
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Western Cape and KwaZulu-Natal were the provinces presenting the highest omission rates at the 
individual and household level. Free State and Limpopo were the ones with the lowest omission rates.   

 
4.1.2 IES 2010/11 
 

Data collection for IES 2010/11 was conducted from September 2010 to August 2011. The primary 
objective of the IES 2010/11 was to provide relevant statistical information on household consumption 
expenditure patterns and household incomes at national and provincial levels for CPI and poverty 
purposes. 
 
The IES 2010/11 is a probability sample drawn from a Master Sample (MS) based on the 2001 
Population Census EAs. The scope of the Master Sample is national coverage of all households in 
South Africa. The MS includes private dwelling units, workers’ hostels, residential hotels, nurses’ and 
doctors’ quarters, but excludes patients in hospitals or clinics, guests in hotels and guesthouses, 
prisoners in prisons, scholars and students in school or student hostels and the aged in old-age 
homes. A total of 31,419 sampled dwelling units (DUs) were selected for the IES 2010/11. This 
sample was divided into four quarterly samples spread over a period of 12 months.  
 
To collect the survey data, a combination of diary and recall methods were used for the IES 2010/11. 
There were two data collection instruments, namely the household questionnaire and the household 
diary. The household questionnaire was administered to sampled households using face-to-face 
interviews whilst the household diary was self-administered by respondents. A household was 
required to keep a household diary for a period of two weeks, however, the survey was designed to 
ensure diary data for every day across the whole 12-month data collection period. Not all households 
that participated in the survey automatically qualified to be included in the final data. Households were 
disqualified from inclusion if they did not complete a household questionnaire or if the household 
questionnaire did not have demographic information and/or information on housing. Households that 
did not have any diary information were also disqualified. Therefore, to be included in the final 
dataset, a household needed to have a household questionnaire with demographic and housing 
information properly completed, and with diary information for at least one week. When a household 
had only one week of diary information, imputation was done for the missing week. A random donor 
household was chosen from a cluster of households with similar characteristics and its corresponding 
diary was used to impute for the missing diary. 
 
To estimate housing expenditure on owner-occupied dwelling units, rental yields, as published in the 
Rode and Associates Report from Quarters 1 and 2 of 2011 were used. A segmented approach was 
used in the application of rental yields, by type of housing and province. An average rental yield per 
area based on the results of the Rode Report, except for Limpopo and North West which were not 
covered by the Rode report, was used. An average national rental yield was used for the two 
provinces. As with any Stats SA household sample survey, the IES household weights are linked to 
the population numbers published in the Mid-Year Population Estimates (MYPE) series. Every year 
the MYPE is updated and improved using information about migration, fertility and mortality data.  
 
Regarding the response rate of the IES survey, out of the 31,419 dwelling units sampled across 
South Africa, 33,420 households were identified. Out of these, there was a sample realisation of 
27,665 (82.8%) households, with the remaining 5,755 (17.2%) households being classified as out of 
scope due to a number of reasons, such as listing error, vacant/unoccupied dwelling, among others. 
Table 4 presents the response rates by province for the IES 2010/11. The total number of households 
used for the Poverty Map 2011 analysis was 25,358. 
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Table 4: Response rates for the IES 2010/11 
 

Province Response rate (%) 

Western Cape 94.3 

Eastern Cape 95.8 

Northern Cape 95.6 

Free State 94.7 

KwaZulu-Natal 92.3 

North West 91.6 

Gauteng 82.9 

Mpumalanga 93.5 

Limpopo 90.3 

RSA 91.6 

 
Because the IES 2010/11 is primarily representative at the national and provincial levels, poverty and 
inequality measures are constructed at such geographical partitions to inform policy-makers and 
stakeholders. However, aggregate measures of such indicators may mask heterogeneity across sub-
national levels. The Poverty Map 2011 offers a complementary tool to better understand the 
geographical location of vulnerable populations and thereby, to distribute more efficiently public 
resources aiming to reduce poverty and inequality in South Africa.  

 
4.1.3 Auxiliary data  
 

The inclusion of auxiliary data at various sub-national levels in the modelling stage is a crucial 
element for poverty mapping. Auxiliary data allow us control for unobservable characteristics in the 
modelling stage which have not been captured through the inclusion of household-level variables (e.g. 
local prices, type of vegetation, precipitation). In addition, these variables help us capture the within 
and between variation of sub-national levels. Auxiliary data can be obtained from external sources 
such as national statistics offices, central banks or meteorological stations. The complete census 
used for Poverty Mapping can also be used to generate aggregates at various sub-national levels and 
therefore, use such aggregates as predictors in the modelling stage.  
 
The team collected data from various sources and constructed data from GIS files. The main 
variables that compound the auxiliary data used in the modelling stage are: connectivity (distance to 
the closest city), education (e.g. public/private schools, location of schools, ownership of 
land/building), vegetation (e.g. ecoregions) and precipitation (e.g. weather stations, rainfall statistics). 
In the case of distance variables, we calculated the distance of enumeration areas to the closest 
municipality-centroid. All variables collected in the complete census were aggregated at the municipal 
level and were used for selecting the best predictors for the final prediction model. 
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4.2 Comparability of Census and Survey  
 

This section discusses stage zero using the IES 2010/11 and the 2011 Population Census. To 
determine the comparability of a pair of variables between the census and survey, we compare 
questionnaires and summary statistics. The comparison of summary statistics between census and 
survey was carried out for each variable in the survey calculating 95 and 99 percent confidence 
intervals.6 If the mean of the census falls inside the confidence interval of the survey, the variable is 
considered comparable between both sources. Otherwise, the variable is not considered comparable 
between sources and, therefore, is not used for the modelling stage. In the case of continuous 
variables, we apply an additional check comparing distributions between both sources using 
Kolmogorov-Smirnov equality of distribution tests. The results of the comparisons between 
distributions are described in the footnotes of Tables A1-A3 (Appendix A) for those cases in which the 
tests of distributions do not show significant differences between survey and census. 
 
Tables A1-A3 present the variables that are available in both sources, including their means, 99 
confidence intervals, and comparability. These tables statistically describe household head 
characteristics, dwelling construction materials, assets, and sociodemographic variables. Several 
definitions of schooling and household composition were constructed to achieve comparability 
between census and survey. For instance, maximum education was explored in continuous and 
categorical forms. 
 
Dwelling and asset characteristics are represented primarily by dummy variables. Approximately 26.5 
percent of these variables are comparable between census and survey (see Tables A1-A3). This 
comparability includes variables such as type of floor, roof, and walls in the dwelling, as well as type 
of toilet and one dummy of type of ownership. Regarding asset possession, such as radio, television 
washing machine, among others, there was no comparability between census and survey. Finally, 
household-level variables based on individual characteristics such as population group and age 
composition of the household, maximum education of household head, and maximum age were 
constructed in both datasets using continuous and dummy transformations. For several dummies of 
household composition by age groups and education dummies comparability was found. However, 
the variable of household size was not comparable between census and survey as in many other 
Poverty Maps. In our case, the census data captures a higher proportion of “small” households (fewer 
household members) than the survey. Using Kolmogorov-Smirnov equality tests, household size 
distributions present significant differences between census and survey for all but two provinces 
(Northern Cape and Mpumalanga).7 Figure A1 (Appendix A) shows histograms of household size for 
both census and survey by province. This figure shows the census captured a larger proportion of 
small households, less than 2 household members, than the survey did in the provinces of Kwazulu-
Natal, North West and Limpopo. Because individual poverty rates are derived from household poverty 
rates using as a weight household size to produce individual poverty rates, we analyse in Section 5 
both household and individual poverty rates to assess their differences.   
 
  

                                                 
6 The standard errors of survey variables were not adjusted by sample design for this comparability.  The main reason for not 
considering this adjustment is the existence of 688 households without PSU information out of 25,328 households and 633 households 
belonging to geographical stratas with only one PSU. Household weights were used in both census and survey.  
 
7 Kolmogorov-Smirnov statistics are: Province 1 Western Cape (D= 0.0464, p-value=0.000), Province 2 Eastern Cape (D=0.0384, p-
value=0.000), Province 3 Northern Cape (D=0.0260, p-value=0.405), Province 4 Free State  (D=0.0318, p-value=0.026), Province 5 
KwaZulu-Natal (D=0.0626, p-value=0.000), Province 6 North West (D=0.0532, p-value=0.000), Province 7 Gauteng (D=0.0496, p-
value=0.000), Province 8 Mpumalanga (D=0.0225, p-value= 0.197) and Province 9 Limpopo (D= 0.0402, p-value=0.026). 
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Although the number of individual variables that exist in both sources is quite large, the comparability 
between IES 2010/11 and the 2011 Population Census is weak. Few sociodemographic variables, 
such as primary and tertiary education are comparable. None of the employment status dummies was 
comparable between both sources. To expand the set of comparable variables, we constructed 
several dummies that represented ranges of values of continuous variables such as maximum 
education of the household head and composition of the household. The construction of these 
variables enabled us to include in the models primary and lower secondary education as dummies. 
Despite the lack of comparable variables between census and survey, the prediction model for the 
Poverty Mapping exercise achieved a good prediction power in comparison to previous studies. This 
is discussed in more detail in the next section.  

 
4.3 Modelling of per capita consumption aggregate 
 

The ELL (2003) method was used to obtain poverty and inequality estimates at provincial, district and 
municipal levels. Using the survey data, the authors modelled the per capita consumption at the 
household level by using household and geographic controls. The aggregate consumption data was 
previously constructed by the World Bank team to estimate official poverty rates at national and 
province level.  
 
Tables B1-B3 (Appendix B) show the final econometric model used for the Poverty Map 2011. 
Household, district and municipality variables were used as predictors, as well as interactions 
between variables and province/district dummies and among them. Several OLS models initially 
displayed significant coefficients of interacted variables by province and urban-rural region. However, 
after the authors adjusted the standard errors for heteroskedasticity, the parameters of these 
interactions in the GLS models ceased to be statistically significant.  
 
Table B1 presents the final model with an adjusted-  of 0.599 and a root mean square error (RMSE) 
of 0.72. Based on previous Poverty Mapping exercises, the prediction of this model is quite high for 
expenditure/income models (see De la Fuente et al. (2015) and Rascón and Audy (2016)). The 
cluster component of the error term corresponds to 0.006 percent of the total variance when it is 
defined at the municipal level. In other words, the inclusion of additional variables at this level may 
decrease the total variance of the error term by 0.6 percent at most, assuming no correlation of these 
variables with the household component. In addition, Table B2 presents the variables of the 
heteroskedastic model. Similar to previous Poverty Mapping exercises where the inclusion of sub-
national level dummies provides more precise poverty estimates, the inclusion of district dummy 
variables in the alpha model gave slightly better results – lower standard errors of poverty rates, than 
the selection of variables using stepwise procedures.8 There is no theoretical background supporting 
one or the other strategy for the alpha model. Table B3 presents the final estimates used for 
simulating consumption aggregates into the census household records.9 

 
  
                                                 
8 Variable selection for the beta model was done by using cross validation for household-level variables and forward stepwise 
procedures (one-by-one) for municipal level variables and interactions.  
 
9 Several econometric models with adjusted-  above 55 percent and RMSE between 0.72 and 0.74 were used to obtain poverty 
estimates at varying sub-national levels. These estimates, as well as their rankings and coefficients of variation, were compared across 
models. The three models with the lowest RMSE were compared using Friedman and Kendall coefficient tests. Our tests did not show 
significant differences in poverty rate rankings across models. All models considered alpha models with district/province variables, as 
well as variables selected through stepwise procedures. In most cases, stepwise selection of variables in alpha models provided 
poverty estimates with less precision than the models with only geographical dummies. The model selected to produce the final poverty 
estimates for this report uses district dummies as predictors in the alpha model.  
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5. Poverty and Inequality in South Africa 
 

5.1 Poverty Estimates at the District Level 
 

We start the discussion of our findings with district poverty rates. Map 1 and Map 2 present the 
percentage of individuals and households below the food poverty line (FPL). The maps display in 
9 different colours quantiles of the poverty distributions.  Thus, the cut-points of this map correspond 
to equal counts of 6 districts, approximately, per category in which the total number of districts is 52. 
The darkest blue colour contains 6 districts that present individual poverty incidence from 6–9 
percent. The darkest red displays the poorest quantile with poverty rates between 29–51 percent. For 
household poverty rates, the darkest blue quantile represents poverty rates from 4–5 percent, and the 
darkest red from 17–34 percent.  In both cases, the poorest quantile present a larger variation than 
the richest quantiles. Both individual and household maps offer similar conclusions, districts with the 
highest poverty rates are primarily located in the north-east, east and south-east of the country.10  
 
Table B4 summarizes the ten districts with the highest and lowest household poverty rates. Districts 
with the highest poverty rates are primarily located in the provinces of KwaZulu-Natal, Limpopo, and 
Eastern-Cape. Districts with the lowest poverty rates are in Western Cape, Free State and Gauteng. 
Rankings of percentage of households and population living in extreme poverty (below FPL) do not 
present significant differences [Kendall coefficient for food poverty was equal to 0.9891 (p-
value=0.0000), for lower-bound poverty 0.9883 (p-value=0.0000) and for upper-bound poverty 0.9895 
(p-value=0.000)]. Hence, our discussion is primarily based on individual poverty rates. The complete 
list of district poverty rates can be found in Table B5 (Appendix B).  

 
  

                                                 
10 In Figure B1 and B2 we present province level poverty rates calculated in the IES 2010/11 and by the Poverty Map 2011.  We 
observe the confidence intervals for both household and individual poverty rates overlap for all provinces, but one.  Because the main 
objective of the Poverty Map 2011 is to provide additional inputs at sub-national levels for which the IES survey is not representative, 
the research team does not provide further discussion of national or provincial level poverty rates produced by the Poverty Map 2011.  
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Map 1: Individual poverty incidence at the district level (Poverty Map 2011) 
 

 

 
Map 2: Household poverty incidence at the district level (Poverty Map 2011) 
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Because the poverty incidence rates presented in Map 1 and Map 2 are constructed as a proportion 
relative to the population of the district, it is relevant to complement these figures with poverty density 
maps at the district level. In Map 3, we display the 52 South African districts according to the number 
of households living below the food poverty line. Using quantile partitions, we observe households 
living in extreme poverty (food poverty) are primarily concentrated in the provinces of Limpopo, North 
West, KwaZulu-Natal and Eastern Cape. 

 
Map 3: Household poverty density at the district level (Poverty Map 2011) 
 

 

 
In Table B6 (Appendix B) we show the ten districts with the highest and lowest numbers of individuals 
living below the food poverty line. The first ten districts with the largest numbers of people below the 
poverty line (poverty density) are in six of the nine provinces. The highest density is in Ehlanzeni 
(Mpumalanga), the City of Johannesburg (Gauteng), eThekwini (KwaZulu-Natal) and Mopani 
(Limpopo). All of them with approximately 500,000 people living in extreme poverty, accounting for 
19 percent of the total number of poor people. Poverty density is similarly distributed across the three 
types of poverty measurements. The smallest numbers of people living below the poverty line are in 
the districts of Central Karoo (Western Cape), Namakwa (Northern Cape), Xhariep (Free State) and 
Overberg (Western Cape).  
 
While the districts with the highest poverty incidence and density rates belong to the provinces of 
KwaZulu-Natal and Limpopo, the City of Johannesburg appears as one of the districts with the lowest 
poverty incidence, but with the largest number of poor individuals (8 percent of FPL poverty incidence 
and 4.5 percent of the total number of poor individuals). It is important to highlight that the districts 
that have large numbers of poor people but relatively low poverty rates is due to their high population 
density.  
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5.2 Poverty Estimates at the Municipal Level  
 

Based on the econometric model discussed earlier, household and individual poverty estimates were 
calculated for the 234 municipalities in the country.  
 
Map 4 and Map 5 depict the geographic dispersion of individual and household food poverty at the 
municipal level, shedding light on several heterogeneities that were hidden by the district-level 
estimates. A visual inspection of poverty rankings ratifies the existence of various pockets of 
concentrated poverty at the municipal level within some districts, but also the notable dispersion of 
municipal poverty rates in others. Comparing Map 1 and Map 4, we observe the east of Northern 
Cape presents various pockets of poverty which are hidden in the district-level map. Similarly, Free 
State shows higher district-level poverty in the north-east than in the rest of the province, but higher 
municipal-level rates in the centre.  
 
In the case of municipal-level maps, the maps display the 234 municipalities. The darkest blue 
represents 26 municipalities that present individual poverty incidence from 4–9 percent. The darkest 
red displays the poorest quantile with poverty rates between 33–67 percent. For household poverty 
rates, the darkest blue quantile represents poverty rates from 2–5 percent, and the darkest red from 
21–48 percent. As in district-level poverty rates, in both cases the poorest quantile present a larger 
variation than the blue quantiles. Both individual and household maps offer similar conclusions, 
municipalities with the highest poverty rates are primarily located in the north-east, east and south-
east of the country.  
 
Similar to Maps 1 and 2, Map 4 and Map 5 show that the highest individual and household poverty 
rates at the municipal level are in KwaZulu-Natal, Eastern Cape, Limpopo and North West provinces. 
Table B7 (Appendix B) shows the thirty municipalities with the highest and lowest poverty rates. 
KwaZulu-Natal, Limpopo and Eastern Cape concentrate most of the thirty municipalities with the 
highest rates of individuals living in extreme poverty (below the FPL). The thirty municipalities with the 
lowest poverty rates are in the provinces of Gauteng and Western Cape. Table B8 presents a 
complete list of the 234 municipalities with the Poverty Map 2011 calculations for all poverty rates with 
their corresponding standard errors and rankings.   
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Map 4: Individual poverty incidence at the municipal level (Poverty Map 2011) 
 

 

 
Map 5: Household poverty incidence at the municipal level (Poverty Map 2011) 
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In Map 6, the municipal map of poverty density reveals the municipalities that present larger numbers 
of households living in extreme poverty. In particular, the east of Limpopo and north-east of North 
West and Eastern Cape present the highest numbers of extremely poor households of the country. 
Further discussion of the poverty density based on individual poverty rates is provided at the end of 
this section when comparing the 1996 and 2011 Poverty Map estimates. 

 
Map 6: Household poverty density at the municipal level (Poverty Map 2011) 
 

 

 
Table B9 presents the thirty municipalities with the largest and smallest number of individuals living 
below the food poverty line. The previous section revealed that only four districts accounted for 
approximately 19 percent of the population living in extreme poverty. Looking at municipality-level 
estimates, only five municipalities are shown to account for 17 percent of the individuals living in such 
condition. These municipalities are eThekwini (KwaZulu-Natal), City of Johannesburg (Gauteng), 
Bushbuckridge (Mpumalanga), City of Cape Town (Western Cape) and Ekurhuleni (Gauteng).   

 
5.3 Gini Coefficient Estimates at the District and Municipal Level  
 

In this section, poverty estimates at the district and municipal level are compared to the Gini 
coefficients estimates produced by the Poverty Map 2011. Gini coefficients calculated in the survey 
and the poverty map at the individual level present close similarities. As a result, individual-level Gini 
coefficients are compared with our previous district and municipal level individual poverty estimates.   
 
Map 7 displays both individual poverty rates (as seen in Map 1) and Gini coefficients at the district 
level. The first map corresponds to the map of poverty incidence and the one at the bottom to the Gini 
coefficients. The range of inequality measured with Gini coefficients takes values from 0.46 to 0.60. 
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The highest levels of inequality (red colours) are observed in the provinces of Gauteng (to the right of 
North West) and Mpumalanga, and the lowest levels (blue colours) in Northern Cape, north of 
KwaZulu-Natal, Eastern Cape and the south of Free State.   

 
Map 7: Individual poverty and Gini coefficients at the district level (Poverty Map 2011) 
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As discussed earlier, Eastern Cape presents some of the highest poverty rates in the country at the 
district level, and according to the Gini district-level map, the level of inequality is relatively lower than 
in other provinces.   

 
Map 8: Individual poverty and Gini coefficients at the municipal level (Poverty Map 2011) 
 

 
 

 
  



26 

In Map 8 we display individual poverty rates (as seen in Map 4) and Gini coefficients at the 
municipality level. In here, we find a quite heterogeneous picture in most of the provinces. For 
instance, Western Cape presents quite low poverty rates in the south, but high levels of inequality 
along the coast. KwaZulu-Natal and North West are not only the provinces with some of the highest 
poverty rates at the municipal level, but also with many of their municipalities ranking in the highest 
quantiles of inequality revealing an extremely heterogeneous map of pockets of wealth. When 
comparing inequality measures at the municipal level in the south of South Africa, the closer the 
municipality is to the coastal area, the more unequal it appears. The spillovers of the economic growth 
generated by these areas are not uniformly spread across neighbouring municipalities.  
 
Finally, comparing the quantiles of the 1996 and 2011 Poverty Maps at the municipal level, Map 9 
shows that the municipalities ranking as those with the highest extreme poverty rates (red colours) 
have faced a modest change over time in the north-east of Northern Cape and the east of North 
West. And new geographical areas have experienced an increase in their ranking of extreme poverty 
such as the province of KwaZulu-Natal and the east of Limpopo. Northern Cape and Free State have 
faced a decrease in individual poverty rates. Overall, Northern Cape and Free State have improved 
their ranking in the individual poverty rate distribution at the municipal level. However, in general, 
individual poverty rates present a larger heterogeneity in the poorest quantile (red colours) in 2011 
than in 1996 (see ranges presented in the legend for each map). 
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Map 9: Individual poverty incidence at the municipal level (Poverty Map 1996 and 2011) 
 

 
 

 
 

Source: Poverty Map 1996 calculations (map at the top) are from Alderman et al. (2001) and Poverty Map 
2011 calculations (map at the bottom) 
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Map 10: Individual poverty density at the municipal level (Poverty Map 1996 and 2011) 
 

 
 

 
 

Source: Poverty Map 1996 calculations (map at the top) are from Alderman et al. (2001) and Poverty Map 
2011 calculations (map at the bottom)  
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Map 10 displays the poverty density in 1996 and 2011. The labels at the left of each map corresponds 
to the percentage of poor population living in the municipality of the total number of poor people in the 
country. Looking at both maps, we observe that the municipalities presenting the highest proportions 
of poor population (darker red colours), in both years, are in Limpopo, Gauteng, North West, 
KwaZulu-Natal and the eastern part of Eastern Cape. The west of Northern Cape and the south of 
Free State show a modest improvement in their poverty density rankings. 
 
To complement the comparison between 1996 and 2011 Poverty Map estimates, we used Getis-Ord 
analysis to identify possible clustering of poverty and density rates. Getis and Ord (1992) developed a 
method for hot and cold spot analysis motivated by the idea that spatial associations may be locally 
heterogeneous even when global spatial autocorrelation is observed.  The method used to construct 
hot and cold spot areas is zone of differences using the average distance between points.11 The main 
idea of this analysis is to identify clusters where within clusters the inter-point distance is smaller than 
between clusters. Thus, clusters have similar levels of wealth. Red clusters represent municipalities 
with high levels of poverty and blue clusters low levels of poverty.12  
 
Map 11 shows 99 and 95 percent confidence intervals of hot and cold spots based on Poverty Map 
estimates of individual poverty rates in 1996 and 2011. We observe the hot spot municipalities are 
primarily concentrated in the north of Eastern Cape (red colour) and in Free State. In 2011, the hot 
spot in Free State and Eastern Cape is no longer significant, however, the province of KwaZulu-Natal 
appears to have significant poverty clustering. In other words, Free State and Eastern Cape not only 
faced a reduction in poverty rates, but their clustering of poverty is no longer as significant in 2011. 

 
  

                                                 
11 The zone difference method combines the Inverse Distance and Fixed Distance Band models. Features within the distance threshold 
are included in the analysis for the target feature and once the critical distance is surpassed the level of influence quickly declines. See 
further details in: http://pro.arcgis.com/en/pro-app/tool-reference/spatial-statistics/modeling-spatial-relationships.htm. The team used the 
“getisord” command in Stata (see Kondo 2016) together with a mata-based do file shared by the reviewer Paul Andreas Corral Rodas.   
 
12 The reader should be aware that the cluster effect previously explained in the ELL method section is not the same as hotspot 
clusters.  
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Map 11: Hot and Cold Spot Analysis of individual poverty rates at the municipal level  
(Poverty Map 1996 and 2011) 

 

 

 

 
 

Source: Poverty Map 1996 calculations (map at the top) are from Alderman et al. (2001) and Poverty Map 
2011 calculations (map at the bottom)  

 
Map 12 shows a similar analysis for poverty density at the municipal level. While in 1996 the poverty 
clusters were primarily located in Free State, Eastern Cape, Limpopo and Gauteng. The clustering of 
poverty density became insignificant in 2011 for Free State and Eastern Cape, but increased in 
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Gauteng and Limpopo. Thus, the last two provinces not only have faced high levels of extreme 
poverty between 1996 and 2011, but their clustering of poverty density has worsened.  

 
Map 12: Hot and Cold Spot Analysis of poverty density at the municipal level  
(Poverty Map 1996 and 2011) 

 

 

 

 
 

Source: Poverty Map 1996 calculations (map at the top) are from Alderman et al. (2001) and Poverty Map 
2011 calculations (map at the bottom) 
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The Poverty Mapping team recommends extreme caution when comparing individual poverty rates 
over time given the main differences in: (a) the ELL implementation and (b) the selection of 
comparable variables between census and survey. During the period of 1999-2017, the ELL method 
has been revised and improved by academics and World Bank staff. The method used for the Poverty 
Map 2011 already considers the latest recommendations derived from such revisions.    

 
5.4 Precision of Poverty Measurements 
 

In this section, we discuss the precision of poverty measures. All standard errors of poverty measures 
were calculated by defining the cluster effect at the level of the target population. For instance, to 
obtain standard errors for municipal level poverty rates, the cluster effect was defined at the municipal 
level. To analyse the precision of our estimates we compare poverty rates within and between sub-
national levels. To summarise the precision of our Poverty Map 2011 estimates, this section focuses 
on individual poverty rates (FPL poverty) at the district and municipal levels. The analysis of the 
precision of poverty rates is useful to understand: (a) gains from disaggregating provincial poverty 
rates into district and municipal level rates and (b) differences of municipalities within districts and 
provinces.  
 
To understand the statistical differences among municipalities, Figure 5 summarises pairwise 
comparisons between district and province-level poverty rates. Figure 5 shows the percentage of 
municipalities that present significant differences between district and provincial poverty rates. For 
instance, 17 percent of districts significantly differ at a confidence level of 90 percent with the 
province-level poverty rate.13 

 
Figure 5: Significantly different pairwise comparisons between individual poverty rates at the 
district and provincial level by confidence level 
 

 

 
These proportions already consider Bonferroni corrections which adjust the significance level ( ) by 
the number of comparisons among districts. This adjustment, known as the Bonferroni correction, 
aims to minimise the Type I error (rejection of the null hypothesis when it is true).  
  

                                                 
13 At the 99 percent confidence level, 1 percent of the comparisons will test as significantly different even if none of them is. The reader 
should bear in mind that the same interpretation applies to the rest of comparisons at various confidence levels. 
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Comparing municipality and province-level poverty rates, Figure 6 shows that 27 percent of 
municipalities present significant differences with the province-level poverty rate at the 90 percent 
confidence level.    

 
Figure 6: Significantly different pairwise comparisons between individual poverty rates at the 
municipal and provincial level by confidence level 
 

 

 
The above comparisons shed light on the relevance of obtaining poverty rates at sub-national levels 
given that the most aggregated geographical partition may mask the heterogeneity within provinces. 
Figures B3 and B4 of Appendix B report food, lower- and upper-bound poverty rates (household and 
individual) including their confidence intervals to provide a general picture of the precision of Poverty 
Map 2011 estimates. 
 
When comparing district and municipal level poverty rates, 25 percent of municipalities present 
significantly different poverty rates from the district-level rates (see Figure 7).  

 
Figure 7: Significantly different pairwise comparisons between individual poverty rates at the 
municipal and district level by confidence level 
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To better understand the differences among municipalities, Figure 8 shows the proportion of 
significant pairwise comparisons between municipality and district-level poverty rates. Eight districts 
contain only one municipality; hence, Figure 8 presents only the 44 districts that contain more than 
one municipality. The panel of the 90 percent confidence level shows that 32 of 44 districts have 
municipalities with significant differences between municipality and district poverty rate. This panel 
reveals that, in four districts, approximately 18 percent of the pairwise comparisons are statistically 
significant; in 14 districts, between 20–40 percent; and in 12 districts, more than 40 percent of the 
pairwise comparison between municipalities and their district are statistically different. Hence, 
distinguishing between municipalities and districts is crucial to highlight the heterogeneous 
composition of aggregated sub-national partitions.  

 
Figure 8: Significantly different pairwise comparisons of individual poverty rates at the 
municipal and district level by confidence level 
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Figure 9 presents the proportion of significant pairwise comparisons within districts. The panel of the 
90 percent confidence level shows that 41 of 44 districts have municipalities with significant 
differences among them. This panel reveals that, in seven districts, approximately 20 percent of the 
pairwise comparisons are statistically significant; in 10 districts, between 20–40 percent; and in 24 
districts, more than 40 percent of the pairwise comparisons between municipalities are statistically 
different. Hence, distinguishing between municipalities within districts is crucial to achieve more 
efficient allocations of public resources at local level.  

 
Figure 9: Significantly different pairwise comparisons of individual poverty rates between 
municipalities and districts by confidence level 
 

 

 
The above analysis provides strong evidence about the gain from disaggregating poverty rates into 
district and municipal levels using the Poverty Map 2011.  
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6. Social Programmes and Multidimensional Poverty 
 

The apartheid era in South Africa left a legacy characterised by social, economic and spatial 
inequalities. Since the end of apartheid, one of the key objectives of the South African government 
has been to reduce the level of poverty and improve the living circumstances of all South Africans. 
With the advent of democracy, policies such as the Reconstruction and Development Programme 
(RDP), the Accelerated and Shared Growth Initiative for South Africa (AsgiSA) and the Growth, 
Employment and Redistribution (GEAR) strategy, aim to reduce poverty and inequality through 
economic growth. Since 1994, the RDP sought to address the disparities that existed between black 
and white populations through meeting basic needs, developing human resources, building the 
economy and democratising the state.  
 
In 2011, the government released its National Development Plan (NDP) which is the current 
framework for ensuring pro-poor economic growth strategies in South Africa. The plan maintains that 
a decent standard of living can be realised through a multi-prolonged strategy which begins by 
identifying elements involved, such as employment opportunities, acquisition of quality education and 
skills, adequate nutrition, among others. The overarching goal of the NDP then becomes the 
reduction of poverty (reduce the proportion of the population living below the LBPL to zero percent) 
and inequality (reduce Gini-coefficient from 0.7 to 0.6) by 2030. Additionally, the NDP highlights 
programmes and projects to be put in place to promote building infrastructure (among others) as a 
mean for job creation, fast-tracking service delivery and creation of business opportunities.  
 
Over the years, various government initiatives have been implemented to address poverty and 
inequality in South Africa. These initiatives can be categorised into two groups, namely: i) those 
aiming to provide an environment for which individuals are able to gain decent livelihoods such as job 
creation, government subsidies supporting small businesses, etc.; and ii) those aiming to reduce the 
cost of living for the poor (social wage). This social wage includes provision of social grants to 
qualifying individuals, provision of free housing to qualifying households, provision of free basic 
services to indigent households, free basic education and school feeding schemes in poor areas, 
among other benefits.   
 
Significant strides have been made by the South African government through the provision of the 
social wage towards poverty and inequality reduction. To date, more than 17 million social grants are 
monthly issued to people who qualify the means test. Approximately, 4.3 million households have 
been allocated RDP houses or subsidies, about 3.6 million households are registered as indigent 
households of which 62.8 percent receive free electricity, 67.8 percent receive free piped water, 57.6 
percent receive free sanitation services and 57.6 percent receive free refuse removal services. In 
addition, about 76.2 percent of pupils in South Africa are benefiting from school feeding schemes and 
more than 20,000 schools are declared as no fee schools.  
 
Comparing the South African Multidimensional Poverty Index (SAMPI) between 2001 and 2016 we 
observe important changes in poverty. The SAMPI is an index compounded by four dimensions: 
health, education, living standards and economic activity.  Because the SAMPI mostly focuses on 
access to services and facilities without concerning itself with monetary measures, the poverty levels 
are lower compared to money-metric measures of poverty (such as the ones discussed in the 
previous sections). The contribution of the government’s poverty reduction programs such as no-fee 
schools, free primary health care, access to free basic services and provision of free formal housing 
are well captured by the SAMPI.  
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In Table 5 we show the SAMPI in 2001, 2011 and 2016. These results indicate a significant drop in 
the proportion of households that were multidimensionally poor between 2001 and 2011 from 17.9 to 
8.0 percent whilst a slight drop by about one percentage point is observed between 2011 and 2016. In 
addition, a slight decrease in the intensity of poverty experienced from 43.9 in 2001 to 42.3 percent in 
2011 is observed whilst intensity did not decrease between 2011 and 2016 (42.3 in 2011 and 42.8 
percent in 2016). 

 
Table 5: Multidimensional poverty at national level (SAMPI) 
 

Year Headcount (H) Intensity (A) SAMPI (HxA) 

2001 17.9% 43.9% 0.08 

2011 8.0% 42.3% 0.03 

2016 7.0% 42.8% 0.03 
 

Source: Census 2001, Census 2011 and Community Survey 2016 

 
While the SAMPI indicates significant improvements regarding poverty reduction, unemployment and 
education are still significant challenges in South Africa. Unemployment and education remain the two 
main contributors of poverty in the country, see Figure 10. 

 
Figure 10: Contributors of weighted indicators to SAMPI at national level 
 

 

 
Comparing the SAMPI in 2011 and the Poverty Map 2011 findings in Map 13, we observe a similar 
geographical dispersion of the poorest municipalities. To approximate the comparability of maps, we 
show the display of household poverty rates produced by the Poverty Map 2011 with the palette used 
by Stats SA for multidimensional poverty. 
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Map 13: Household poverty rates at the municipal level (Poverty Map 2011  
and SAMPI) 
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Both consumption-based and multidimensional measures reveal similar geographical dispersion of 
household poverty rates.  The provinces of Eastern Cape, Limpopo and KwaZulu-Natal concentrate 
the municipalities with the highest poverty rates. However, while the north of Northern Cape and the 
south of KwaZulu-Natal present relatively low multidimensional poverty rates of 26–30 percent, the 
consumption-based Poverty Map 2011 estimates show a higher monetary poverty of 30–35 percent 
for the north of Northern Cape and above 56 percent for some municipalities in the south of KwaZulu-
Natal.  
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7. Conclusions and Recommendations 
 

This report presents consumption-based Poverty Map estimates at the district and municipal levels in 
South Africa based on the Income and Expenditure Survey 2010/11 and Census 2011. Such poverty 
estimates are accompanied by standard errors to evaluate their precision. Therefore, what the 
Poverty Map 2011 has produced is a range of poverty rates at district and municipality levels.  
 
After analysing the standard errors of the poverty estimates at the district and municipal levels, the 
authors conclude that the precision of district and municipal estimates allows to statistically distinguish 
poverty rates between and within sub-national partitions. The estimation of poverty rates considers 
the identification of the cluster effect at the target population (district and municipality level).  
 
Some of the key Poverty Map 2011 findings are:  

 The highest individual and household poverty rates at the municipal level are in KwaZulu-Natal, 
Eastern Cape, Limpopo and North West provinces. 

 KwaZulu-Natal, Limpopo and Eastern Cape concentrate most of the thirty municipalities with the 
highest poverty rates from 33 to 67 percent of people living in extreme poverty (below FPL).  

 The thirty municipalities with the lowest poverty rates are primarily in the provinces of Gauteng 
and Western Cape. The range of poverty rates for this group goes from 9 to 20 percent of people 
living in extreme poverty. 

 KwaZulu-Natal, Gauteng, Mpumalanga and Western Cape have the municipalities with the 
highest density of extremely poor individuals in the country.  

 Four districts account for approximately 19 percent of the people living in extreme 
poverty. Looking at municipal level estimates we observe that only five municipalities account for 
17 percent of the households living in such condition. These municipalities are eThekwini 
(KwaZulu-Natal), City of Johannesburg (Gauteng), Bushbuckridge (Mpumalanga), City of Cape 
Town (Western Cape) and Ekurhuleni (Gauteng).   

 The highest levels of inequality at the municipality level are observed in the provinces of Gauteng 
and Mpumalanga, and the lowest levels in Northern Cape, north of KwaZulu-Natal, Eastern Cape 
and the south of Free State. 

 At the municipality level, the poorest quantile of individual poverty rates range between 33–67 
percent of the population living in extreme poverty (below the food poverty line) and the richest 
quantile between 4–9 percent. For household poverty rates, the poorest quantile ranges from  
21–48 percent and the richest from 2–5 percent. As in district-level poverty rates, in both cases 
the poorest quantile present a larger variation than their richer counterparts. Both individual and 
household maps offer similar conclusions, municipalities with the highest poverty rates are 
primarily located in the north-east, east and south-east of the country. 

 Comparing 1996 and 2011 Poverty Map findings, Eastern Cape and Free State show a decrease 
in extreme poverty at the municipal level, and a reduction in poverty clustering. The state of 
KwaZulu-Natal present in the Poverty Map 2011 shows significant poverty clustering. When 
comparing the 1996 and 2011 poverty density, we observe municipal clustering became 
insignificant for Free State and Eastern Cape in 2011, but increased for the provinces of Gauteng 
and Limpopo.   
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Poverty and inequality estimates at lower geographic levels can be a powerful tool for South Africa’s 
policy-makers. When comparing poverty estimates among municipalities within districts, and between 
sub-national levels and the province, we observe statistically significant differences. These 
differences will help policy-makers to identify households and individuals living in poverty at district 
and municipality levels and therefore, to allocate resources to reduce poverty and inequality in South 
Africa.  
 
When the authors compare district poverty rates with municipality poverty rates, they find that in 25 
percent of the municipality pairwise comparisons, the poverty incidence is significantly different from 
the district poverty rate at the 90 percent confidence level. In addition, out of the 44 districts having 
more than one municipality, the team has found that 32 of them present significant pairwise 
comparisons between municipalities and district-level poverty rates. When comparing poverty rates of 
municipalities within districts, 41 of 44 districts have municipalities with significant differences among 
them. Hence, distinguishing between municipalities and districts and between municipalities within 
districts is crucial to achieve more efficient allocations of public resources at the local level. This 
finding justifies the need to apply targeting rules beyond the district level when allocating resources. 
 
This report also emphasises the need to complement the analysis of poverty incidence with the 
identification of areas with large numbers of individuals living below the poverty line. In several cases, 
the rankings derived from both welfare indicators provided different conclusions because of the 
density of the poor population in districts and municipalities.  
 
In sum, the Poverty Map 2011 estimates shed light on the geographic dispersion and density of 
poverty and inequality among districts, and within them at the municipal level. This information holds 
important value for policy-makers to prioritise the use of scarce resources in areas that need them 
most.  
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Appendix A: Comparability between Survey and Census 
 

Table A1: Household head variables 
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Table A2: Dwelling characteristics (1/2) 
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Table A2: Dwelling characteristics (2/2) 
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Table A3: Household composition 
 

 
 

Note: All continuous variables presented significant differences in distributions between census and survey with exception of percentage 
of India/Asian population in the households (D=0.0069 and p-value=0.401, percentage of household members who attended literacy 
classes (D=0.0070 and p-value=0.377) and percentage of household members who attended private primary school (D=0.0042 and p-
value=0.932).  
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Figure A1: Household size distributions using 10 percent sample from Census 2011 and  
IES 2010/11 (1/2) 
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Figure A1: Household size distributions using 10 percent sample from Census 2011 and  
IES 2010/11 (2/2) 
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Appendix B: Models and Poverty Map Findings 
 

Table B1: Beta model of per capita consumption aggregate (1/2) 
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Table B1: Beta model of per capita consumption aggregate (2/2) 
 

 
 

Observations 25,024, Number of Variables =84,  
RMSE=0.7224, F=451.4443, adjR2=0.599 

 
Table B2: Alpha model of per capita consumption aggregate 
 

 
 

Observations 25,024, Number of Variables =6 
RMSE=2.2888, F=13.8836, adjR2=0.0026 
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Table B3: GLS model of per capita consumption aggregate (1/2) 
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Table B3: GLS model of per capita consumption aggregate (2/2) 
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Figure B1: Household poverty incidence by province (IES 2010/11 and Poverty Map 2011) 
 

 

 
Figure B2: Individual poverty incidence by province (IES 2010/11 and Poverty Map 2011) 
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Table B4: Individual poverty incidence and Gini coefficients at the district level (Ten districts 
with the highest and lowest poverty) 
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Table B5: Individual poverty incidence and Gini coefficients at the district level (All districts) 
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Table B6: Ten districts with the largest and smallest numbers of individuals living below the 
food poverty line 
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Table B7: Individual poverty incidence and Gini coefficients at the municipal level 
(Thirty municipalities with the highest and lowest poverty) 
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Table B8: Individual poverty incidence and Gini coefficients at the municipal level (1/3) 
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Table B8: Individual poverty incidence and Gini coefficients at the municipal level (2/3) 
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Table B8: Individual poverty incidence and Gini Coefficients at the municipal level (3/3) 
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Table B9: Thirty municipalities with the largest and smallest numbers of individuals living 
below the food poverty line 
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Figure B3: FPL, LBPL and UBPL poverty rates at municipal level with 95 percent confidence 
intervals (Household level) 
 
FPL Poverty Rates 

 
 
LBPL Poverty Rates 

 
 
UBPL Poverty Rates 
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Figure B4: FPL, LBPL and UBPL poverty rates at municipal level with 95 percent confidence 
intervals (Individual Level) 
 
FPL Poverty Rates 

 
 
LBPL Poverty Rates 

 
 
UBPL Poverty Rates 
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Appendix C: Complementary Maps 
 

Map C1: Individual poverty rates (District level) 
 

LBPL Poverty Rates 
 

 
 
 
UBPL Poverty Rates 
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Map C2: Individual poverty rates (Municipal level) 
 

LBPL Poverty Rates 
 

 
 
 
UBPL Poverty Rates 
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Map C3: Household poverty rates (District level) 
 

LBPL Poverty Rates 
 

 
 
 
UBPL Poverty Rates 
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Map C4: Household poverty rates (Municipal level) 
 

LBPL Poverty Rates 
 

 
 
 
UBPL Poverty Rates 
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Map C5: Hot and Cold Spot Analysis of individual poverty rates at the municipal level  
(Poverty Map 2011) 
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