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Executive Summary 
 Higher education significantly increases employment and earning abilities. Due to South 

Africa’s persistently high poverty and inequality levels, the majority of South Africans cannot 

afford to enter or complete higher education studies. The role of NSFAS is to intervene in these 

cases and provide financial assistance to those who cannot fund their own studies. 

 NSFAS employs a two-stage means test to allocate funds. The first stage allocates full funding 

to the neediest – identified through the proxy of attending a quintile 1-3 school. The second 

stage is an income-based means test that matches student need to funding, which could mean 

partial funding. The income-based means test in the second stage is administratively 

burdensome meaning the first stage plays a role in relieving this burden by dealing quickly with 

a large portion of applications.  

 Recent student protests have put pressure on NSFAS to provide more funding to the ‘missing 

middle’. Whilst NSFAS’s budget remains limited, it is possible that it could be allocated more 

efficiently. There currently seems to be a targeting problem. 

 Targeting problems can be analysed by dividing the sample into four categories. ‘Coverage’ is 

the proportion of applicants who both deserve and qualify for full funding. ‘Leakage’ is the 

proportion of students who qualify for full funding but who are not in need of full funding 

(partial funding would be more appropriate). The ‘exclusion error’ pertains to those who are in 

need of full funding, but the test does not identify them as such. A ‘targeting success’ includes 

those who are not in need of full funding and whom the test correctly does not allocate full 

funding. We consider an individual to be needy if they live in poverty1. 

 Reports from higher education financial officers suggest that the first stage proxy test suffers 

from high leakage. This finding is supported in our analysis: 46% of those fully funded by NSFAS’s 

proxy test are non-poor2 and might be adequately supported by partial funding. This leads to a 

drain on the budget. More accurately allocating partial funding to such students frees up 

budget in the second stage to fund more students, some of whom may have lost out on funding 

completely. 

 Our brief was to improve the targeting capacity of the first stage proxy test. This task was bound 

by some constraints. Firstly, any proxy test needed to be externally verifiable by NSFAS or the 

system would be too easily manipulated by dishonest students. Secondly, the targeting needed 

to be balanced with the fast-tracking role of the first stage. 

 Our approach was to (1) identify new proxies and (2) explore combining these proxies into an 

index that could function as an easy-to-use points system for NSFAS.  

 Creating an index is a superior option to using just one proxy since it combines multiple proxies, 

a weighting system, and a funding threshold. These factors work together to form a test that 

can keenly differentiate between many different shades of student financial neediness. This 

texture is what improves targeting and is what is lacking when a test using only one proxy is 

                                                           
1 This is a crude and inaccurate measure of who is poor and who is non-poor. However, it accurately identifies 
the most poor portion of the population. 
2 Where non-poor is defined as being above a research-based poverty line. See above for the justification of this 
method. The poverty line used is from: Budlender, J., Leibbrandt, M,. & Woolard, I. (2015). South 
African poverty lines: a review and two new money-metric thresholds. Southern African Labour and 
Development Research Unit (SALDRU), University of Cape Town. 

https://www.google.co.za/search?safe=off&espv=2&biw=1920&bih=911&q=South+African+poverty+lines:+a+review+and+two+new+money-metric+thresholds&spell=1&sa=X&ved=0ahUKEwj64rvm_oPNAhWTF8AKHa-5AUEQvwUIFygA
https://www.google.co.za/search?safe=off&espv=2&biw=1920&bih=911&q=South+African+poverty+lines:+a+review+and+two+new+money-metric+thresholds&spell=1&sa=X&ved=0ahUKEwj64rvm_oPNAhWTF8AKHa-5AUEQvwUIFygA
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applied. Cut-offs and weighting offer an additional opportunity to fine tune targeting and puts 

power in the hands of NSFAS to choose what it deems are acceptable levels of coverage and 

leakage. No such manipulation is possible with a one-proxy test. 

 A literature review identified the following as potential proxies: School Quintile; a Quintile 

Dummy (equal to 1 if applicant attends a quintile 1-3 school); School Fees; SASSA Grant; 

Applicant Race; Applicant Gender; Parent or Guardian’s Education; Owning a Car; Access to 

Water; Access to Electricity; Access to Toilet; Dependency Ratio; and Rural Area3.  

 We used a sample of tertiary entrants from the National Income Dynamics Study (NIDS) which 

is a nationally representative panel data set. Tertiary entrants are defined as those individuals 

who were in tertiary studies in one wave of NIDS, but whom we observe in the wave prior (i.e. 

when they would be applying for NSFAS).  

 Correlation coefficients and Ordinary Least Squares regression analysis identified the proxies 

that targeted the best, on the basis of their associations with poverty and expenditure. 

Generally, the proxies that targeted best presented challenges to external verification (e.g. 

Parent or Guardian’s Education and Car Ownership). The proxies that were easiest to verify were 

weaker at targeting poverty and expenditure (e.g. School Quintile).  

 We then combined different proxies into indices that NSFAS could choose between and apply. 

In total, we offered five proxy indices beginning with NSFAS’s current system (Index 1) and 

increasing to an index including the best five targeting proxies (Index 5). Index 3 and Index 4 

each have four proxies which balanced those that are easily verifiable with those that were 

better at targeting.  

 We used contingency table analysis4 to test the targeting ability of all of our indices, including 

the current model. We configured all of our indices to match the coverage rates of the current 

NSFAS model (30% of the applicant sample). As our indices increased in complexity from Index 

1 to Index 5, leakage for this given level of coverage decreased dramatically. Index 5 has a leakage 

rate of 6% and Index 3 has a leakage rate of 11%. These are substantially better than the leakage 

of the current NSFAS system (26%). 

 However, using these indices to reduce leakage increases the administrative burden of the 

second stage since this implies higher numbers of the non-poor being appropriately directed to 

the means test. We estimate that the current NSFAS system sends about 44% to the means 

test; Index 3 and 4 send 59% to the means test; and Index 5 sends 66% to the means test.  

 In conclusion, NSFAS has three major trade-offs to consider: (1) How complex the proxy test 

should be, which trades off targeting accuracy with verifiability; (2) trading off coverage versus 

leakage in the choice of cut-off; (3) trading off how better targeting saves budget, but increases 

second stage application volumes. 

 Ultimately, these are choices that only NSFAS can make since the answers rely on institutional 

knowledge (e.g. administrative capacity and budget). 

 Our recommendation, however, would be that NSFAS adopts Index 3 that ranges 0 – 15 points 

with a threshold for full funding of 10 points. Index 3 will meaningfully improve the first stage 

targeting as it reduces leakage to less than a third of fully funded applicants. Index 3 consists of 

                                                           
3 Details of how we configured these variables are given in Appendix A.  
4 See Box 1. 
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two easily verifiable proxies (Quintile Dummy, and SASSA Grant), one that is uncontroversial to 

self-report (Race), and one that is outstanding at targeting (Dependency Ratio). The 

Dependency Ratio is not immediately verifiable and NSFAS will have to seek a solution for 

verifying this proxy. This will be well worth the effort because of the serious contribution this 

proxy makes to improving the targeting ability of Index 3.  

 Index 3 is projected to increase second stage applicant volumes by 15 percentage points. This 

increased administrative burden needs to be traded off with the saving that improved targeting 

will make to the budget.  
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1. Introduction 

In recent years, it has become increasingly clear that access to higher education is a critical component 

of South Africa’s policy agenda to redress historical inequalities. Tertiary education remains 

unaffordable for many South African families such that a significant proportion of students are left 

underfunded and unable to enter or complete their tertiary studies. This has made addressing the 

tertiary fee crisis of utmost importance in South Africa. This is particularly true given the extent of South 

Africa’s welfare challenges. With household poverty estimates between 38.7% and 62.8% using the 

lower and upper bound poverty lines, respectively5, and narrow unemployment at 25%6 –  employment 

is seen as the key means of sustainably lifting families out of poverty.  

However, the unique feature of South Africa’s labour market is that high unemployment is coupled with 

substantial skill shortages, pointing to the structural nature of unemployment. The 2015 Talent 

Shortage Survey7 indicates that 31% of South African firms report talent shortages. When asked why 

they were having difficulty in filling job positions in their company, 47% said that there was a lack of 

technical competency or hard skills, and 46% said that there were no available applicants for the 

positions. This suggests that post-matric education and training is critical to boosting economic growth 

and lowering unemployment in South Africa. Indeed, South African studies have continually shown that 

tertiary education is linked to better labour market outcomes, with those with a tertiary education 

experiencing the lowest unemployment rates and the highest wage premium in employment8.  

South Africa performs poorly on tertiary enrolment rates when compared with other upper-middle 

income countries. As Figure 1 illustrates, South Africa’s tertiary enrolment rate is only 20%, compared 

with 37% in upper-middle income countries. Even when compared with lower-middle income 

countries, South Africa performs relatively poorly on this measure. 

                                                           
5Budlender, J., Leibbrandt, M. and Woolard, I. 2015. South African poverty lines: a review and two new money-
metric thresholds. Southern African Labour and Development Research Unit (SALDRU), University of Cape Town.  
6Statistics South Africa (Stats SA). Quarterly Labour force Survey 2016 Q1.  
7 ManpowerGroup. 2015. Talent Shortage Survey. 2015. [Online] Available: 
http://manpowergroup.com/wps/wcm/connect/db23c560-08b6-485f-9bf6-
f5f38a43c76a/2015_Talent_Shortage_Survey_US-lo_res.pdf?MOD=AJPERES&ContentCache=NONE. [Accessed 
30 May 2016].  
8 See, for example: 

1. Bhorat, H., Lilenstein, A., Lilenstein, K. and Oosthuizen, M. (Forthcoming). ‘Youth Transitions from schooling to the 
labour market in South Africa: Characteristics, determinants and solutions.’ Mimeograph. Development Policy 
Research Unit. University of Cape Town: Cape Town. 

2. Bhorat, H. and Mayet, N. (2012). “Employment Outcomes and Returns to Earnings in Post-Apartheid South Africa”, 
Development Policy Research Unit Working Paper 12/152. DPRU, University of Cape Town. 
http://www.dpru.uct.ac.za/sites/default/files/image_tool/images/36/DPRU%20WP12-152.pdf 

3. Fryer, D and Vencatachellum, D. (2003). “Returns to Education in South Africa: Evidence from the Machibisa 
Township.” Development Policy Research Unit Working Paper 03/76. DPRU, University of Cape Town. 
http://www.dpru.uct.ac.za/sites/default/files/image_tool/images/36/DPRU%20WP03-076.pdf. 

4. Bhorat, H. and Mayet, N. (2010). Student graduation, labour market destinations and employment earnings. In: 
Letseka M., Cosser M., Breier M., and Visser, M. (Eds), Student Retention & Graduate Destination: Higher 
education & labour market access & success. Paul & Company Pub Consortium. Cape Town, South Africa: HSRC 
Press, 978-0- 7969-2310-3. Pp. 97-123. 

5. Bhorat, H. (2010). Higher Education and the Labor Market in Post-Apartheid South Africa. In: David L. Featherman, 
Martin Hall & Marvin Krislov (Eds), The Next 25 Years: Affirmative Action in Higher Education in the United States 
and South Africa, The University of Michigan Press. pp. 137-143, 2010.  
https://www.press.umich.edu/1181733/next_twenty_five_years. 

https://www.google.co.za/search?safe=off&espv=2&biw=1920&bih=911&q=South+African+poverty+lines:+a+review+and+two+new+money-metric+thresholds&spell=1&sa=X&ved=0ahUKEwj64rvm_oPNAhWTF8AKHa-5AUEQvwUIFygA
https://www.google.co.za/search?safe=off&espv=2&biw=1920&bih=911&q=South+African+poverty+lines:+a+review+and+two+new+money-metric+thresholds&spell=1&sa=X&ved=0ahUKEwj64rvm_oPNAhWTF8AKHa-5AUEQvwUIFygA
http://manpowergroup.com/wps/wcm/connect/db23c560-08b6-485f-9bf6-f5f38a43c76a/2015_Talent_Shortage_Survey_US-lo_res.pdf?MOD=AJPERES&ContentCache=NONE
http://manpowergroup.com/wps/wcm/connect/db23c560-08b6-485f-9bf6-f5f38a43c76a/2015_Talent_Shortage_Survey_US-lo_res.pdf?MOD=AJPERES&ContentCache=NONE
http://www.dpru.uct.ac.za/sites/default/files/image_tool/images/36/DPRU%20WP12-152.pdf
http://www.dpru.uct.ac.za/sites/default/files/image_tool/images/36/DPRU%20WP03-076.pdf
https://www.press.umich.edu/1181733/next_twenty_five_years
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Figure 1. Gross Tertiary Education Enrolment Rates, By Country Income Category, 2013 

 
Source: The World Bank, 2013. 

 

Given the above context, the National Student Financial Aid Scheme in South Africa plays a critical role 

in providing financial access to formal higher education and, as a result, employment to a segment of 

South African society – where tertiary education is not affordable. From its establishment in 1999, the 

quantum of funding administered by the NSFAS has increased from R441 million to R8.5 billion in 2013. 

A point of emphasis here, though, is that the rules guiding who is provided with this assistance are 

equally important. The objective of NSFAS intervening is to overcome structural barriers that limit 

access to education – and thereby employment – for disadvantaged communities. The rules of 

disbursing assistance should therefore be in line with this aim. Within this context and the broader 

context of movements like ‘Fees Must Fall’, a careful assessment of the accuracy with which NSFAS is 

identifying the neediest applicant should be undertaken. This is the key focus of this paper, namely to 

understand the current targeting model of NSFAS in the provision of financial aid and then to test 

alternative models. NSFAS’s move towards a student-orientated model comes at an important 

moment, and the need to reassess the means test design to promote inclusion will be fundamental to 

its continued success. 

2. The Current Model 

Currently, NSFAS uses one proxy to identify students who should be fully funded: Whether the student 

went to a quintile 1-3 (no-fee) school. NSFAS is considering including receipt of a SASSA grant as a 

second proxy. Theoretically, these are excellent proxies to use. In the first instance, going to a no-fee 

school indicates that the caregivers of the student are not able to pay for education. In the second case, 

almost all SASSA grants are means-tested (with the exception of the foster care grant and the war 

veteran’s grant – which are a minority in any case) which means that the family has already been 

identified as being in need of financial assistance. In this report we define ‘having a SASSA grant’ as 

anyone in the household receiving such a grant. This is important because poverty is a household-level 

phenomenon, and as such using a household-level proxy will always identify the poor better than any 

other construction.  
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In order to see whether the No Fee proxy works in reality, we tested it using survey data9. We compared 

NSFAS eligibility (going to a no-fee school) to being in poverty10. Table 1 below evaluates how well the 

current NSFAS model targets using a relevant sample from survey data that we define shortly. This is a 

contingency table (see Box 1 below for interpretation) displaying what proportions of students fall into 

each of the four targeting categories: Students who are in poverty and are fully funded by NSFAS (block 

1 – coverage); Students who are in poverty but are diverted to the means test (block 2 – exclusion 

error); students who are not in poverty but are fully funded by NSFAS (block 3 – leakage); and students 

who are not in poverty and are diverted to the means test (block 4 – targeting success).  

 

Table 1. How the Current NSFAS Model Performs Using Real Data 

 
Fully Funded by NSFAS Diverted to the Means Test 

In Poverty (%) 
(N in 2012) 

30% 
(152 729) 

13% 
(59 555) 

Not in Poverty (%) 
(N in 2012) 

26% 
(111 016) 

31% 
(149 444) 

 
100% 

Source: Own calculations using NIDS Waves 1 – 4. 
Notes:  

1. Sample consists of tertiary entrants in the wave prior to their entrance to tertiary studies. 
2. Adjusted using sampling weights; weighted up to full population estimates. 
3. The details of the data, sample and methodology used are in the Methodology section.  
4. Proportions (%) pertain to pooled (Wave 1-3) estimates; whilst frequencies (N) pertain to 2012 only for the sake of providing a 

snapshot of one year. 

 
NSFAS has high coverage rates at 30% of the population of students in this data (block 1). Only 13% of 

students are in poverty and diverted to the means test (block 2). However, NSFAS also has extremely 

high leakage; 26% of students who are fully funded are in fact not in poverty (block 3). These students 

may still need financial assistance, but they should be means-tested rather than being fully funded. This 

means that NSFAS is potentially using a large portion of resources where it is unnecessary.  Hence there 

is a drain on the budget that could otherwise be used to give out more partial funding or loans (which 

would free-up funding for the ‘missing middle’).  

This project therefore aimed to identify more and/or alternative proxies that can be used to better 

target those who need full funding, thereby reducing the burden on the budget and freeing up funds 

for more students to receive assistance. 

  

                                                           
9 This is a crude and inaccurate measure of who is poor and who is non-poor. However, it accurately identifies 
the most poor portion of the population. The specifics of the data used are discussed in Section 4.1 below. 
10 See section Error! Reference source not found. for a discussion on the poverty line used. 

2.  1.  

3.  
4.  
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Box 1. Theory Behind Contingency Table Analysis 

Table 2 presents a contingency table of four groups of students. The students are categorised into a group according 

to whether their actual consumption expenditure and their predicted consumption expenditure falls below a cut-off 

line. Actual consumption expenditure can be taken from a household survey, while predicted household expenditure 

refers to an approximation of expenditure conditional on the covariates considered. From the table, exclusion error or 

Type I error would occur if our cut-off line or proxy categorise needy households as not needy, and they are therefore 

deemed ineligible and as a consequence, denied financial aid. This leads to undercoverage in the program, which is 

calculated by dividing the number of excluded cases by the total number of students who should get financial aid. 

Although undercoverage has no cost implications, it would make financial aid ineffective since it reduces the level of 

welfare to the intended beneficiaries.  

The inclusion error or Type II error would occur if our cut-off or proxy categorizes the nonpoor students as needy, and 

they are therefore considered as eligible and as a consequence granted financial aid. This would lead to leakage in the 

program, which is calculated by dividing the number of included cases by the total number of students who get 

financial aid. Leakage increases the cost of the program by offering financial aid to nonpoor students hence making 

the program ineffective, but it has no effect on the level of welfare to the intended beneficiaries. The possibility of 

eliminating both undercoverage and leakage is minimal. However, a lower level of both is preferred. Depending on the 

objective of the financial aid, whether it is to minimize cost or to minimize poverty, the policy maker would have to 

choose which of the two to target. Also from the table, the coverage rate can be calculated by dividing the sum total 

of individuals awarded financial aid by the total population (M1/N).  

Table 2. An illustration of errors of exclusion and inclusion 

 Target group: actual 
expenditure≤cut-off line 

Non-target group: actual 
expenditure >cut-off line 

Total 

Awarded Financial aid: predicted 
welfare≤cut-off line 

 
Targeting success (S1) 

 
Inclusion errors (Type II) 
 

M1 

Not awarded Financial aid: 
predicted welfare >cut-off line 

Exclusion errors (Type I) Targeting success (S2) M2 

Total N1 N2 N 
Source: adopted from Sharif (2009). 

To assess how well our proxies work in targeting needy students, we consider four features as discussed in Sharif 

(2009). One, the variables are very good predictors of consumption expenditure. Two, they are easy to measure and 

verify. Three, their rate of undercoverage, leakage, and coverage are at reasonable levels. Four, they have an 

acceptable incidence of beneficiaries. 
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3. Student Financial Aid: A Conceptual Framework and Brief 

Literature Review 

In most countries, access to the often limited financial assistance for higher educational participation 

is based on eligibility criteria that combines merit, means and financial need11. Whilst merit is an 

important indicator of academic preparedness for higher education, issues of secondary school 

disadvantage and other barriers relevant to students from low-income homes need to be considered, 

such as race and gender. Means is the assessed ability of the family or individual to contribute toward 

the tuition cost and student living costs, with need then referring to the unmet need of the difference 

between total costs and family means. This type of means testing system can determine the student’s 

eligibility for financial assistance as well as the amount of assistance, which becomes relevant in the 

context of scarce funds.  

Thus far, NSFAS has adopted this type of means test, which is based on the size of the Expected Family 

Contribution (EFC). While this is a widely recognised tool for targeting state-support, this model is 

implemented in a relatively decentralised way, as in countries such as Colombia, Chile and Australia. 

Financial Aid Officers at Higher Education Institutions (HEIs) have historically managed the 

disbursement of NSFAS funds to students, after receiving the funding allocation from NSFAS. Each HEI 

is allocated funds according to the number of disadvantaged students at the institution, which is based 

on race, and the cost of studying at the institution. With the relationship between race and economic 

need in South Africa becoming more opaque over time, this approach has created large variation in the 

funding allocation across HEIs12, while also yielding different amounts provided to students from similar 

backgrounds but who attend different institutions13. The move toward a student-centred model is 

therefore a move in the direction of addressing some of these issues.  

In conjunction with the improved allocation process, rethinking the means test in a way that can more 

appropriately target those in need given the unique features of the South African society – namely, high 

levels of inequality and unemployment, and low levels of education of elder generations due to 

historical discrimination – is clearly a critical input to ensure that NSFAS continues to meet its mandate 

as laid out in the NSFAS Act 56 of 1999. The Department of Higher Education and Training’s review of 

the NSFAS14 means test highlighted the following challenges: 1) it excludes students from families who 

earn above R122 000 per annum and hence excludes the “missing middle”; 2) HEIs stop using the means 

test when it results in too few students being provided with some funding; and 3) a large proportion of 

students falsify information in order to receive as much funding as possible. To address these issues, 

there is a need to consider not only the appropriateness of using a proxy for poverty to identify means-

test waived applicants, but also of the impact of a pure income based means-test that is applied to all 

non-means test waived applicants.  

Proxy means tests are used to determine eligibility for a wide range of social protection transfers in 

countries aiming to alleviate poverty or reduce inequality. For example, many Latin American countries 

have used proxy means tests in order to determine eligibility for social grant transfers. In Chile and 

                                                           
11 Marcucci, P and Johnstone, D. B. (2010), “Targeting Financial Assistance to Students in Higher Education: 
Means Testing with Special Emphasis on Low- and Middle-Income Countries”, World Bank Research Report.  
12 Department of Higher Education and Training (2010), “Report of the Ministerial Committee on the Review of 
the National Student Financial Aid Scheme”, Pretoria.  
13 Marcucci, P and Johnstone, D. B. (2010), “Targeting Financial Assistance to Students in Higher Education: 
Means Testing with Special Emphasis on Low- and Middle-Income Countries”, World Bank Research Report.  
14 Department of Higher Education and Training (2010), “Report of the Ministerial Committee on the Review of 
the National Student Financial Aid Scheme”, Pretoria.  
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Mexico, 80-90% of grant transfers are received by the poorest 40% of households, using proxy means 

testing as the determinant of eligibility15. 

The existing evidence shows that design flaws of a social welfare program can result in mis-targeting. 

In an analysis of targeting using different methods such as proxy-means testing, Coady, Grosh and 

Hoddinott16 find that targeting was on average successful in reaching the poor. According to Grosh,17 

proxy means tests give the best incidence in developing countries. In an analysis of a targeted 

foodstamp program in Sri Lanka, Narayan and Yoshida18 evaluate the proxy means test and find 

location, community characteristics, household assets, land and livestock ownership, household size, 

age, education, occupation, marital status of household head, and housing conditions, were good 

predictors of welfare and that their use led to high incidences of targeting the poor. In Sharif,19 using 

proxies to target the poor assigns benefits to more households in Bangladesh, and the use of proxies 

yields more targeting efficiency than other methods. 

3.1.  Selecting variables for good proxies 
A major appeal of proxy means tests is that the predictors of welfare are relatively easy to collect and 

verify relative to consumption expenditure or income. Means tests are often used to determine 

eligibility into a program. The use of household, socioeconomic, and demographic characteristics in 

addition to income to proxy a means test increases the ability of a program to identify its target. In this 

context good proxies should be able to accurately target needy students without excluding any students 

unable to pay fees, or including students who are able to pay fees.  One should, therefore, be able to 

measure the proxies’ targeting accuracy by “coverage” and “leakage” rates20. Coverage refers to those 

students who correctly receive funding, while leakage refers to those students who receive funding but 

shouldn’t.  

A major limitation in using proxies to identify the poor is the inability to target the poorest of the poor21. 

This stems from the fact that it is difficult to accurately estimate the consumption expenditure at the 

left of the consumption distribution22. However, the use of a suitable dataset would mitigate this 

problem. As will be discussed under the section on methodology (Section 4), we are able to identify a 

suitable dataset for this purpose. Next we discuss predictors of welfare, and those with potential to be 

proxies are indicated, and their possible sources suggested. 

Household characteristics: Characteristics such as size and number of dependents, age, education, and 

employment status of the household head, may not be easy to verify, however, households are unlikely 

to misrepresent this information.  

Parent’s or Guardian’s education level: Parent’s/Guardian’s education positively influences educational 

                                                           
15 Castañeda, T. and Lindert, K. 2005. Designing and Implementing Household Targeting Systems: Lessons from 
Latin American and The United States. World Bank Social Protection Discussion Paper Series. 
16 Coady, D., Grosh, M. and Hoddinott, J., 2004. Targeting outcomes redux. The World Bank Research Observer, 
Vol. 19, no.1. 
17 1994 as cited in Narayan A. and Yoshida, N., 2005. Proxy means test for targeting welfare benefits in Sri 
Lanka.The World Bank.  PREM working paper series. Report no. SASPR-7. 
18 Ibid. 
19 Sharif, I.A., 2009. Building a targeting system for Bangladesh based on proxy means testing. The World Bank. 
SP Discussion paper no.0914. 
20 Grosh, M.E. and Baker, J.L., 1995. Proxy means tests for targeting social programs. simulations and 
speculation. LSMS working paper no.118. 
21 Sharif, I.A., 2009. Building a targeting system for Bangladesh based on proxy means testing. 
22 Ibid. 
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attainment23. Children of highly educated parents are more likely to attain higher levels of education 

and are therefore likely to attend tertiary education. The level of education attained is less likely to be 

manipulated, hence individuals are unlikely to misreport it, making the reported value reliable. Parental 

or Guardian education is also an indicator of earning ability. 

Individual characteristics such as race, sex, disability: In South Africa there is consensus of the need to 

increase the representation of historically disadvantaged groups which include Blacks, women, and the 

disabled, in all institutions. In higher education institutions this has been in the form of transformation 

as a demographic intervention. For NSFAS, identifying individuals by race, sex and disability, although 

politically controversial, is possible through a simple questionnaire. 

Secondary school attended: Information on the secondary school a student attended is a useful indicator 

of parental ability to fund tertiary education. Parents who are able to spend money on secondary 

education are more likely to be able to pay for tertiary education.  Given the structure of schools in 

South Africa, one can assume that those who attended private schools can afford to pay for tertiary 

education, while those who attended quintile one, two and three (the no fee paying schools) cannot 

afford to pay school fees. The question of whether students from quintile four and five schools can fully 

fund their education is a relevant one. This is because, first, at these schools, although fee paying, the 

fees charged vary within and between quintiles, and for some schools the jump in fee is considerably 

high; second, it is likely that for a student to be able to attend such a school he/she had a fee waiver or 

was on a bursary. This makes the exclusion of students from quintile four and five schools contentious. 

Furthermore, information on how a student funded their secondary education can potentially be 

obtained from the school attended.   

Assets: Assets are a high predictor of welfare, and including them increases the accuracy of targeting. 

However, households could hide their assets, particularly small and movable items, and they could also 

lie about owning them, making it difficult to verify. Further, ownership of assets amongst poor South 

African households is both minimal and the illiquid nature of most assets limits the possibility of their 

use in funding higher education. 

Regional targeting: The majority of students who attend higher education in South Africa are 

disproportionately from formerly White schools which are mainly located in urban areas. Most schools 

in rural areas are poorly resourced and, as a consequence, only a limited number of successful grade 

12 graduates from these schools enrol in tertiary institutions. Further, institutions of higher education 

in South Africa are located in urban areas which means students from rural areas need to pay for 

accommodation away from home, and therefore have higher living expenses. Including a regional 

variable as a proxy would help increase the representation of rural South Africa in higher education 

institutions by increasing funding for students from rural areas, and ensure students who may have 

higher living expenses are considered. 

In a proxy means test model, the number of proxies considered needs to be small, and given all the 

possible predictors of welfare, we narrow down on our choices by selecting proxies that, in addition to 

being good predictors of welfare, are first, easy to collect or observe and measure, and second, cannot 

be easily manipulated by households. There are, however, limitations to using socioeconomic indicators 

as proxies for ability to pay. These include the fact that it can be both labour intensive and costly to 

verify the information, and the process is highly subjective – particularly in making the decision on how 

needy each student is. 

                                                           
23 Gustafsson, M. 2007. Using the hierarchical linear model to understand school production in South Africa, 
South African Journal of Economics 75(1), 84–98. 
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4. Targeting Rules for Student Financial Aid: A Proposed 

Methodology 

NSFAS aims to fund as many deserving students as efficiently as possible given their budget constraint. 

However, our simulated results suggest that NSFAS may be fully funding a fair number of students who 

do not necessarily need full funding. The latter is a classic targeting problem found in most student 

financial aid schemes around the world. The upshot of this imperfect targeting is that fewer resources 

are available for deserving students who may be in need of either full or partial funding from NSFAS. 

The most common route to improving the targeting of a cohort in policy schemes, is to strengthen or 

sharpen the criteria utilised in identifying the chosen group. Our proposed solution to this targeting 

problem, therefore, is to expand the number and type of proxies used to identify the applicant’s level 

of need (e.g. using three proxies instead of one proxy). Additionally, we propose altering the way in 

which proxies are combined. Instead of using proxies as single criteria on their own, we explore 

combining these proxies into an index that can function as a points system. An index that operates as a 

points system offers opportunities for controlling aspects such as the weights allocated to each proxy, 

and funding thresholds which contribute to the overall fine-tuning of the targeting. 

Our starting point for considering which criteria or variables to consider in a bid to improve initial 

targeting for NSFAS funding, was to identify proxies that were well-justified in the literature. These were 

already discussed in the sections above. Next we want to statistically test the relationship between the 

identified proxies and financial neediness, which we define as living in poverty. We start by estimating 

the Pearson correlation coefficients between an income-based poverty line and each individual proxy. 

This provides information about how well each proxy relates to poverty on a bivariate basis. However, 

it is also important to understand how well these proxies relate to poverty when operating 

simultaneously. For this reason, we modelled per capita household expenditure using our list of proxies 

using Ordinary Least Squares (OLS) regression analysis. Household expenditure was used as our 

measure of well-being because it is a good approximation of the ‘ability to pay’ for tertiary studies.  

Once good proxies – or rather the better set of proxies – are identified, we examine the best way in 

which to combine these proxies, with a clear focus on how these proxies could be practically and 

feasibly utilised by NSFAS. Combining the proxies into an index provides NSFAS with greater control 

over targeting than using individual proxies. Creating an index involves decisions about how to weight 

proxies, and where to place the threshold for full funding. Manipulating these parameters will allow 

NSFAS to fine-tune sensitivity of the index to student financial need. 

In creating the proxies, we aimed to maximise correlation with poverty using survey data of a simple 

summed index. A summed index is easy to convert into a points system and is highly transparent. Our 

approach was to assume an equal weighting of all proxies, since this is the least contentious 

assumption. We then increased or decreased the weights depending on whether this adjustment 

increased correlation with poverty. In some instances, proxies were weighted down if they were 

difficult to verify, which amounts to a penalty for potential measurement error. Our final step was to 

use survey data to simulate how well each index targeted (experienced coverage and leakage) in 

comparison to NSFAS’s current system. 

4.1. Data 
We utilise the National Income Dynamics Study (NIDS) which is a nationally representative panel survey 

with four waves between 2008 and 2015. The NIDS survey includes all the relevant questions that will 

allow us to test for additional proxies. Although NIDS is nationally representative, its main drawback for 
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our purposes is that it has relatively small sample size (around 600 people make it into our final sample). 

However, with NIDS we are able to obtain the most appropriate sample for our analysis, which is 

something that we could not do with data from Statistics South Africa (Stats SA) datasets such as the 

Income & Expenditure Survey (IES) or the Quarterly Labour Force Survey (QLFS). This is because (1) 

important questions were lacking, and (2) these datasets lack a defined and consistent panel. 

Specifically, questions pertaining to school fees, school grade, and school enrolment are not always 

present in these surveys. The lack of a defined and consistent panel means that we cannot observe 

individuals prior to their entrance to tertiary education (for more information on why this is important 

see Section 4.2: Sample Construction and Caveats).  

One clear early policy implication from the above, is that we would strongly recommend that NSFAS 

engages with Statistics South Africa in a bid to ensure that the proxies being used are featured in future 

rounds of one of the relevant surveys. This would allow the NSFAS targeting rules to be evaluated using 

a larger dataset with all the necessary components available. An analysis using NIDS would still be 

important given its panel nature, but a secondary analysis using the far larger dataset would add 

enormous value.    

4.2.  Sample Construction and Caveats 
As noted above, it was important that the data we used had a panel design, which means that the same 

individuals are followed across time. NIDS has surveyed the same group of people four times thus far: 

Wave 1 in 2008, Wave 2 in 2010, Wave 3 in 2012, and Wave 4 (which is the most recent) in 2014.  The 

sample that underpins the results in the tables and figures in this paper is defined as individuals who 

were not enrolled in tertiary studies in one wave but were enrolled in tertiary studies in the subsequent 

wave. Specifically, this includes those who were not enrolled in tertiary studies in Wave 1 (2008) but 

were enrolled in tertiary studies in Wave 2 (2010); were not enrolled in tertiary studies in Wave 2 (2010) 

but were enrolled in tertiary studies in Wave 3 (2012); and, were not enrolled in tertiary studies in Wave 

3 (2012) but were enrolled in tertiary studies in Wave 4 (2014). These individuals form a sample of 

tertiary entrants who are observed prior to their entry into tertiary studies, when they would have been 

likely to be applying for funding from NSFAS. For the sample, we chose not to impose an age restriction 

or a restriction to being in high school, since tertiary study entrants do not necessarily come from high 

school or from certain age groups. High school entrants made up the majority of the sample, however. 

Ultimately though, the key notion in constructing such a sample, was that we would be able to model, 

as closely as possible, the true underlying population of tertiary education enrolees, with a view to 

understanding the characteristics which define this group of individuals and the households they reside 

in.  

Ideally, the most precise sample would be those who were accepted to a tertiary institution and also 

applied to NSFAS. However, such detail is not available in South African survey data and therefore we 

deferred to our approximate sample. There are concerns about this sample. For example, there is a 

two-year gap between waves (e.g. Wave 1 in 2008 and Wave 2 in 2010) and therefore between when 

individuals were not enrolled and then enrolled in tertiary studies (e.g. not enrolled in 2008 and 

enrolled in 2010). Individuals apply to NSFAS the year before they enter, whereas this sample could be 

capturing people slightly before they apply. We assume that the household characteristics of these 

individuals do not change substantially between their penultimate and final year of not being enrolled 

in tertiary studies.  

It is important to identify tertiary entrants rather than using all eligible individuals, due to the possibility 

that there could be unique attributes that those who make it to tertiary studies have, which sets them 

apart from other high schoolers. This makes it important to isolate these individuals when testing 
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proxies. However, it is likely that at least some of these characteristics are structural factors (such as 

access to credit), which NSFAS is trying to overcome by intervening. In this case, this wider sample of 

all high school attendees may be a more appropriate target population to work with. For this reason, 

we have replicated our analyses for this and other alternative samples (see Appendix D and E). All 

results on alternative samples are comparable to those discussed here. This implies that as the South 

African tertiary education system becomes more progressive, the proxy indices suggested for use here 

will remain relevant. 

The key characteristics of this pooled sample can be viewed in Table 3 below. Our sample consists of 

619 tertiary entrants for whom all data for the list of proxies (see Appendix A) was non-missing. Most 

of the sample consists of those who entered tertiary studies between Wave 3 and 4. The majority of 

these individuals are African, female, with an average age of 16, who on average attend quintile 1-3 

(No Fee) schools, have a per capita household monthly income of R1 860.2024 which is above the 

poverty line of R1 111, and have a mean dependency ratio of 2.8725. Further, more than two thirds of 

the sample have parents or guardians with secondary level education, a third have parents or guardians 

with tertiary education, and 18% have parents or guardians with primary schooling or less. Individuals 

in the sample mainly reside in urban areas (67%), while about 30% reside in traditional areas, and the 

remainder reside in farm areas. Hereafter we combine traditional and farm areas into one category 

(rural area).  

                                                           
24 These values have been inflated or deflated (depending on the relevant wave) to R2 012. 
25 This means that the average individual lives in a household with just under three non-working dependents per 
working adult. 
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Table 3. Current and Future Attendees at Tertiary Institutions: Key Characteristics 

Continuous Variables Frequency Mean 

Age (years) - 16.39 

Monthly HH Expenditure (R) - 1860.20 

Dependency Ratio - 2.87 

Binary Variables  Proportion of Sample 

Male 290 47% 

African 543 88% 

Parent or Guardian’s Education:   

- Primary or Lower  102 18% 

- Secondary or lower 425 69% 

- Tertiary Education 192 33% 

Traditional Area 188 30% 

Urban Area 417 67% 

Farm area 14 2% 

Informal Dwelling 66 11% 

No Fee School (Quintile1-3 School) 345 56% 

Pays for Electricity 537 87% 

Pays for Water 306 49% 

Data Category   

Data: Wave 1 (2008) 139 - 

Data: Wave 2 (2010) 196 - 

Data: Wave 3 (2012) 284 - 

Full Pooled Sample 619  

Source: Own calculations using NIDS Waves 1 – 4. 
Notes:  

1. Sample consists of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A 
have non-missing data. 

2. Adjusted using sampling weights.  

4.3. Indicators of Financial Need and Poverty: Bivariate Correlation 
Our first step in researching appropriate proxies is to look at bivariate correlations with poverty. An 

individual is defined as being poor if he/she lives in a household with a per capita monthly household 

income of less than a pre-defined Rand-based poverty line. The lines are defined for each year of NIDS 

data following the construction of a national poverty line by Budlender, Leibbrandt, and Woolard 

(2015)26. In  

Table 4, we report correlation coefficients between proxies identified in the literature and poverty. That 

is, we are looking at the strength of the one-to-one relationship between poverty and each proxy. A 

coefficient closer to 1 implies a stronger linear relationship and therefore a better proxy for poverty. 

 

                                                           
26 The poverty line for Wave 1 was R857; Wave 2 was R999; and Wave 3 was R1111. 
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Table 4. Pearson Correlation Coefficients between Poverty and Proxy Indicators of Student Financial 
Need 

Proxy Coefficient Proxy Coefficient 

School Quintile 0.22 Location Type 0.26 

Quintile Dummy 0.24 Dependency Ratio 0.55 

Fees 0.34 Spent Money on Electricity 0.08 

Grant Dummy  0.39 Spent Money on Water 0.35 

Race 0.20 Owning the Dwelling 0.05 

Car 0.43 Parent/Guardian’s Education  0.52 
Source: Own calculations using NIDS Waves 1 – 4.  
Notes:  

1. Sample consists of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A 

have non-missing data. 

2. Adjusted using sampling weights. 
3. The details of the configuration of each variable is available in Appendix A. 

  

The details of variable configuration can be found in Appendix A, however, a few are highlighted due 

to their importance. Firstly, the School Quintile variable refers to which quintile the student’s school 

falls into and ranges from 1-5. The Quintile Dummy is a dummy variable based on School Quintile that 

differentiates between students who go to a quintile 1-3 school (no fee schools) and those who do not. 

In other words, the Quintile Dummy represents the current NSFAS system. Note that for 106 out of 619 

students, School Quintile was missing, and therefore missing for the Quintile Dummy. For these 106 

students we estimated the Quintile Dummy using school fees27. This means the Quintile Dummy 

approximates NSFAS’s current system for these 106 students28. The Fees variable indicates how much 

a student paid in annual school fees. This variable ranges from 0-3 and indicates how high or low the 

school fees are that families pay (with the lowest category being zero fees).  

The School Quintile and Quintile Dummy have weak coefficients at 0.22 and 0.24, respectively; 

however, the School Fees has a slightly higher (though still weak) correlation, implying that it is a better 

proxy for poverty. School Fees stands out as the best proxy for capturing school characteristics. Proxies 

that stand out with moderate coefficients include Car (0.43), Dependency Ratio (0.55), and Parent or 

Guardian’s Education (0.52). The Car dummy indicates whether a household member owns a motor 

vehicle. A household that is able to keep up with the regular payments associated with owning a car is 

likely to be less needy of full funding than one that cannot. Parent or Guardian’s Education is a good 

signal of earning power in the household, and the Dependency Ratio combines information about 

household size and employment. An example of a poor proxy is Owning the Dwelling: with a coefficient 

as low as 0.05.  

4.4. Indicators of Financial Need Poverty: Regression Approach 
The correlation coefficients demonstrate how each proxy is related to poverty on their own. However, 

we are also interested in how the proxies relate when they are all working at once, that is, in a 

multivariate analysis. For this more complicated examination we use an Ordinary Least Squares (OLS) 

                                                           
27 The criteria for being classified as going to a ‘no fee’ school is paying between zero and R240 in school fees. 
This is because no fee schools do accept voluntary contributions of this magnitude.  
28 This process was necessary because those who had valid data for the School quintile variable were 
systematically different from those who had missing data. Specifically, they paid higher school fees even when 
they were in no-fee schools. Hence it was important to incorporate the fee information for the missing portion 
of the sample.  
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regression analysis. An OLS regression is the process of estimating the relationship of a set of variables 

to a particular (dependent) variable, in our case, household consumption expenditure. The advantage 

of a regression is that it calculates relationships for many variables at once. In this way we can extract 

the effect of race, for example, on consumption expenditure while holding constant, for instance, 

parents’ education, age, and family size, among other variables.  

In this section we emulate a study from Sri Lanka29 which models the ‘ability to pay for tertiary studies’ 

and therefore regressed non-durable household expenditure on proxies. We modelled per capita 

monthly household expenditure30 on the list of proxies in  

Table 4 for the sample of tertiary entrants pooled across waves 1-3 of NIDS. Plainly, this regression 

models the ability to pay linked to each future entrant31. An important caveat needs to be added to the 

interpretation of this regression. Even though we are using expenditure as the dependent variable, the 

coefficients should not be interpreted as the independent effect of the proxy on expenditure. Rather, 

this model is only attempting to identify ability to pay for tertiary studies, as opposed to explaining 

expenditure. These coefficients are therefore only the association between the proxy and expenditure 

in the presence of other proxies; as opposed to precisely how a particular variable informs 

expenditure32. This is the logic used in the Sri Lankan methodology. 

Since this is a pooled sample, we include a dummy variable for the wave so as to control for time trends. 

The first column gives the results of the analysis when using the ‘Fees’ variable, and the second column 

gives the results using the ‘Quintile Dummy’ variable (see Appendix A for details of how these variables 

and the others from the regressions were created). We included these as separate specifications since 

the Quintile Dummy and School Fees are two ways of measuring the same thing (school fees). 

 

                                                           
29 Narayan A. and Yoshida, N., 2005. Proxy means test for targeting welfare benefits in Sri Lanka. The World 
Bank.  PREM working paper series. Report no. SASPR-7. 
30 Although there are theoretical limitations to using expenditure as a measure of welfare, in South Africa it 
approximates deprivation substantially well. In addition, consumption expenditure is considered to more 
accurately measure welfare than income due to several reasons.  First, individuals who are likely to under-report 
their income for reasons such as taxation are less likely to under-report consumption expenditure. Beneficiaries 
of a program are also likely to change their economic behaviour so as to maintain the benefits, for instance, 
changing their form of remuneration from monetary to nonmonetary, and as a result continuing to have a lower 
income.  Second, at any given time there is likely to be less variation in household consumption expenditure 
compared with income, and therefore the figures reported, although accurate, could vary from one season to the 
next. This stability of expenditure over time makes it a preferred measure of welfare, particularly for households 
that have unstable sources of income. Third, in household surveys expenditure is reported in greater accuracy 
than income. This is because households are likely to have multiple sources of income which creates avenues for 
misreporting.  
31 This regression model is based on a standard model of expenditure in the South African literature which was 
adjusted for the purposes of proxy means testing. The adjustment was to replace variables in the standard model 
with proxies that could be practically verified by NSFAS. The results of the standard model are available in 
Appendix C.  
32 We therefore acknowledge that there will be a degree of omitted variable bias in this model. As Narayan & 
Yoshida (2005) explain, this is acceptable in this case since the purpose is to identify and not explain 
expenditure. This means that if proxies are able to capture the effect of the omitted variable (that NSFAS does 
not have access to) then this is a good proxy for identifying ability to pay. 
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Table 5. Predicting the Determinants of Student Financial Need: Expenditure Regression Results 

Dependant Variable: Log of Per 
Capita Monthly Expenditure 

 Full Proxy Model 

 

(1) 
School Fees 

 

(2) 
Quintile 
Dummy 

Annual School Fees 
 
(Base: More than R10 000 p.a.) 

R1 001 - R10 000 -0.025 - 
 [0.232] - 
R241 - R1 000 -0.443* - 
 [0.233] - 
R0 - R240 -0.299 - 
 [0.224] - 

Quintile Dummy 
  - -0.126 
  - [0.085] 

SASSA Grant 
  -0.272** -0.271** 
  [0.086] [0.090] 

Rural 
 -0.177* -0.168 

 [0.096] [0.106] 

Highest Education level of Parent 
or Guardian 
 
(Base: No Schooling) 

Degree 1.209*** 1.310*** 
  [0.158] [0.174] 
D/C+ with Matric 0.573** 0.612** 
  [0.218] [0.211] 
D/C less Matric 0.380 0.349 
  [0.263] [0.269] 
NTC 1.293*** 1.048*** 
  [0.171] [0.170] 
Matric 0.658*** 0.668*** 
  [0.133] [0.141] 
High School 0.318** 0.316** 
  [0.145] [0.155] 
Primary -0.001 0.016 
  [0.122] [0.128] 
Pre Primary -0.199 -0.150 
  [0.207] [0.201] 

Dependency Ratio  
 
(Base: Zero dependents per 
working adult) 

1-2 dependents  -0.291 -0.502** 
 [0.244] [0.228] 
3-4 dependents  -0.683** -0.934*** 
 [0.265] [0.252] 
5-6 dependants -1.025*** -1.276*** 
 [0.264] [0.259] 
> 6 dependents -1.140*** -1.340*** 
 [0.273] [0.263] 

Race  
 
(Base: White) 

Indian/Asian -0.520* -0.779** 
  [0.284] [0.296] 
Coloured -0.735** -0.859*** 
  [0.247] [0.257] 
African -0.693*** -0.739*** 
  [0.177] [0.175] 

Female 
 -0.150* -0.128 

 [0.077] [0.082] 
Did not spend money on water in 
last month 

  -0.282** -0.275** 
  [0.089] [0.104] 

Did not spend money on 
electricity in last month 

 -0.168 -0.163 
 [0.106] [0.118] 

No HH member owns a car 
  -0.516*** -0.547*** 
  [0.111] [0.119] 

No flush toilet in Household  0.044 0.049 
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 [0.092] [0.100] 

Wave  
 
(Base: Wave 1 (2008)) 

Wave 2 (2010/11) -0.341** -0.360** 
  [0.110] [0.109] 
Wave 3 (2012) -0.398** -0.397** 
 [0.139] [0.137] 

r2  0.731 0.721 
N  619 619 
Source: Own calculations using NIDS Waves 1 – 4. 
Notes:  

1. Sample consists of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in 
Appendix A have non-missing data. 

2. Adjusted using sampling weights. 
3. The details of the configuration of each variable is available in Appendix A.  
4. Standard errors in parenthesis.  
5. Dependent variable is per capita monthly household expenditure in Rands. 
6. * p < 0.1, ** p < 0.05, and *** p < 0.001 indicate the level of significance. 

 

The interpretation of the OLS regression coefficient is the percentage change in average per person 

expenditure when the proxy changes either from zero to one or from the base category to another 

category, all else held constant. For example, per person household expenditure for someone whose 

school costs between R1 001 and R10 000 is, on average, 2.5% less than for someone whose school 

costs over R10 000 (row 1, column 2), holding all other proxies constant. Per person household 

expenditure for someone whose school costs between R241 and R1 000 is, on average, 44.3% less than 

for someone whose school costs over R10 000 (row 2, column 1), all else constant.  

In addition to the magnitude of the coefficient, we also look for sign and statistical significance. The 

sign is the direction of the change. For example, the sign on the dependency ratio is negative across all 

categories and both models. This makes sense because it means that as the number of dependents 

increases, per person expenditure falls.  

Statistical significance is the level of certainty we have that the coefficient is different from zero (i.e. 

has a meaningful effect on expenditure). Stars indicate statistical significance and more stars denote 

greater surety that the coefficient is non-zero. From Table 5 we can see that most proxies are 

statistically significant at the mean. Only the Quintile Dummy, not spending money on electricity, and 

lack of a flush toilet in the household, are insignificant in both models. An insignificant Quintile Dummy 

is unexpected since the interpretation is that moving from a Fee to a No Fee School does not indicate 

a change in expenditure that we can be sure is different from zero, all else equal. This could mean that 

either Quintile Dummy is a poor choice of targeting tool or that there are proxies in this regression that 

are much better choices than Quintile Dummy, since they consume its contribution33 to per capita 

expenditure. 

Additionally, the Rural and Female variables are only significant in one of the two models, and both 

have relatively small coefficients compared to the other proxies. This means that they do not have much 

power when it comes to targeting the poorest individuals.  

Of the remaining seven proxies, the lowest coefficient occurs for those with parents or guardians having 

a primary school education, as compared to having no schooling (-0.001 or less than 0.1% change in 

expenditure). Although this category of Parental/Guardian Education has a very small coefficient, other 

categories of Parental/Guardian Education have far larger ones. Overall, the largest coefficient is seen 

                                                           
33 This means that, in the absence of any other variables the Quintile Dummy does have some predictive power, 
but that when controlling for other (better) proxies this is no longer visible.  
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for the Dependency Ratio, where having more than six dependants for every working adult changes per 

person expenditure by 134%, as compared to having no dependants.  

The coefficients on the wave variables represent the effect of being in a particular year. For example, 

Wave 1 (2008) was surveyed in the year of the latest financial crisis, which can be expected to affect 

expenditure. If we do not control for possible external effects like the global recession, then we might 

mistake the effect of this external event for the effect of one of our proxies. 

The regression has provided a good idea of which are the strongest proxies in terms of targeting the 

poorest individuals (e.g. Dependency Ratio, or Parent or Guardian’s Education). However, even though 

a variable like School Fees is more significant than the Quintile Dummy, the Quintile Dummy is far easier 

to verify. The targeting system we hope to design must target well, as well as be practically verifiable 

by NSFAS. The next section takes stock of these different strengths and weaknesses of variables 

considering these constraints. These considerations feed into how we construct our indices in Section 

4.7.    

4.5. Proxy Selection: Targeting versus Verification 
All potential proxies can be categorised into three (sometimes overlapping) groups using the 

information from this regression. Firstly, there is the group of the best proxies for targeting. This 

includes those that are the most statistically significant and/or have the highest coefficients. Secondly, 

there is a group of proxies that are normatively important for social justice reasons. Finally, there is the 

group of proxies that are most easily verifiable and therefore most practical for use by NSFAS. In the 

first group we have (1) School Fees, (2) Parental/Guardian Education, (3) Dependency Ratio, (4) Race, 

and (5) Car. These are the proxies that most accurately differentiate between the rich and the poor. In 

the second group fall (1) Race, (2) Gender, (3) Parental/Guardian Education, (4) Rural, and (5) School 

Quintile. These are the proxies that best identify previously disadvantaged groups. If we have two 

identical students except that one is African, for example, while the other is White, we would want to 

fund the African student for social justice reasons. Finally, the proxies that fall into the third group are 

(1) School Quintile, (2) SASSA Grant, (3) Race, and (4) Gender. These are the proxies that are 

administratively simple to verify or uncontroversial to self-report, and could be part of a model that is 

implemented almost immediately.  

Additionally, there is a group of proxies that are theoretically easy administratively but would need 

some extra work on the part of students, NSFAS, and possibly national government. These are (1) School 

Fees, (2) Water, (3) Electricity, (4) Rural, (5) Dependency Ratio, and (6) Car. School Fees could be verified 

through an affidavit made by the school principal. In the future, a centralised system could record 

student school fees and they could be verified this way. Water payments could be verified through a 

water bill. Alternatively, water payments as well as electricity payments could be verified through 

government sources in future. Rural or urban classifications could be made by cross-referencing 

addresses with a Master List classifying the country by suburb or municipality (implying the creation of 

such a Master List). Verifying the Dependency Ratio requires information about household size and the 

number of employed adults. If household size is safe to self-report, then perhaps an arrangement with 

SARS could help verify employment by household. This would not solve all of the issues with using this 

proxy (for instance verifying the number of people in the house/missing those that are informally 

employed/the fluidity of household composition) but it would help greatly. Finally, verifying ownership 

of a car would involve obtaining the ID numbers of all people who have a registered vehicle. Table 6 

below displays these choices. 
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Table 6. Categorisation of Potential Proxies 

1) Best Targeting 
Proxies 

2) Normatively 
Important Proxies 

3) Most Easily 
Verifiable Proxies 

4) Potentially 
Verifiable Proxies 

School Fees Race Quintile Dummy School Fees 

Parental Education Female SASSA Grant Water 

Dependency Ratio Parental Education Race Electricity 

Race Rural Area Gender Rural Area 

Car Quintile Dummy - Dependency Ratio 

- - - Car 

Notes:  
1. Details of variable configuration can be viewed in Appendix A. 

 

In the group of the best proxies, two are additionally normatively important (Race and 

Parental/Guardian Education), and only one is simple to verify (Race). Three of the five are potentially 

verifiable (School Fees, Dependency Ratio, and Car). Of the normatively important proxies, Race and 

Parental/Guardian Education are good indicators of financial need, while Female, Rural, and Quintile 

Dummy are not very good proxies. Of the most easily verifiable indicators, only Race was identified as 

a very good proxy. Finally, of the potentially verifiable indicators, three are very good proxies (School 

Fees, Dependency Ratio, Car) while two are poor proxies (Water and Rural) and one is a very poorly 

performing proxy (Electricity). 

When choosing proxies, we need to consider which proxies work well and which ones are practical. For 

those that are not easily verifiable, NSFAS may choose to use them anyway and base their funding partly 

on trust. Requiring a moderately long form to be completed by the applicant (for example, with a 

number of questions more than are actually required) while only using a few of those questions (for 

example, number of people in the household, and parent’s or guardian’s education) could serve as a 

way to ‘throw students off track’ so that they are less likely to fabricate their situation. Alternatively, 

NSFAS could simply ask the questions required and accept that some dishonesty will occur. Finally, 

NSFAS may opt not to use these types of proxies at all. 

In the next section we start moving towards an index of financial need. Before we present our indices 

– which take the previous discussion into account – we take the reader through some important 

mechanics of index-building.  

4.6. Towards an Index of Financial Need 
Using the regression and correlation analysis, we have identified good proxies for student financial 

need, and thought carefully about which are most and least practical. Our next step is to combine these 

proxies into an index in order to create a more sensitive test, since proxies on their own provide very 

blunt tools 34. An index implies some sort of maximum score that students can achieve, and thus a cut-

off above which they qualify for full funding, and below which they are diverted to the means test. An 

example of such a composite index and how it may be derived would be:  

                                                           
34 Contingency tables in Appendix B explain that each proxy on their own does not provide good enough 
targeting and would allow for too many students who need only partial funding to be fully funded.  
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Race (African) + Parent’s Education (Matric) + School Fees (None) = 6 Points   

 

(Equation 1. Composite Index Example) 

There are several advantages to an index of this sort. Firstly, it provides a continuum of disadvantage 

as opposed to the blunt yes/no approach of a single variable. Secondly, because indices require a cut-

off, this provides opportunity to fine-tune the index in order to maximise coverage and limit leakage to 

those who are less needy.  In addition, over time, the scores (which are essentially weights) allocated 

to each of the indicators can be revisited and revised in light of underlying changes in the target 

population. 

4.6.1. Index Mechanics: Weighting  
The ultimate aim of this process is to provide NSFAS with a point system through which to identify 

financially needy students. Students are allocated points based on their responses to the indicators or 

proxies.  These points are summed up for an individual to get a score of their financial need. All proxies 

have been configured to vary positively with disadvantage. This means higher scores on each proxy and 

in each index imply greater disadvantage.  

The weighting system for the indices can increase or decrease the contribution of a proxy to the overall 

score. Our approach was to weight the proxies to maximise their correlation with poverty. This was 

done by first assuming an equal weighting of each proxy, and then adjusting the weights up or down 

depending on whether such a move increased the correlation of the proxy with poverty35. Consider the 

example on an index made up of receiving a SASSA Grant and School Fees. An applicant can get 0 or 1 

point for SASSA Grant and 0-3 points for School Fees (with disadvantage increasing in each case). This 

yields a maximum possible score of 4 points: 

 Grant [0-1] + School Fees [0-3] = Points [0-4]        

(Equation 2. Composite Index of School Fees and SASSA Grant: Implicit Weighting) 

In (Equation 2, a student getting a grant and going to a no-fee school would get 4 points (1 [grant] + 3 

[no fees]). A student getting a grant but paying over R10 000 in school fees (an unlikely scenario) would 

get 1 point (1 [grant] + 0 [fees]).  

What is important to note in this example ((Equation 2 above) is that there is an implicit weighting. 

Pupils can only get a maximum of 1 point for grant but a maximum of 3 for School Fees. In other words, 

the disadvantage associated with paying no school fees is rated to be much more important than the 

disadvantage of living in a household with a grant recipient. It is not necessarily true that the 

disadvantage associated with paying zero fees is ‘more important’ than the disadvantage associated 

with receiving a social grant. The most uncontentious way to weight these two proxies is as equally as 

possible (before further identifying which should be weighted up or down). To do this, we need to 

weight up grant by multiplying it by the maximum possible score for School Fees, which is 3. This 

provides an index like this: 

                                                           
35 Note that this could be criticised for being too subjective since more ‘scientific’ methods of index formation 
exist, e.g. principal component analysis. However, such complicated statistical methods are very difficult for 
NSFAS to replicate. Furthermore, they place a greater burden on data collection since their validity relies on 
having the entire distribution of data before estimation, which is impractical for the purposes of first stage 
targeting by NSFAS.  

3 -6 points: Full Funding 

0-2 points: Diverted to Means Test 
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 3*Grant [0-1] + School Fees [0-3] = Points [0-6]      

(Equation 3. Composite Index of School Fees and SASSA Grant: Equal Weighting) 

In (Equation 3, if a pupil lives in a house receiving a grant they get 3 points, otherwise they get 0 points. 

Now the two proxies are equalised. Note that this has had the effect of increasing the range of possible 

points a student can score. Once all proxies are equalised in their weighting, we can shift the weighting 

up or down to maximise correlation with poverty. This allows us to determine which proxies are ‘more 

important’, at least where determining poverty status is concerned.  

4.6.2. Possible Indices of Financial Need  
In Table 7 below, we showcase the indices we have constructed along with their weighting system, the 

range of possible points, the mean score, and correlation coefficients with poverty and expenditure. 

These indices provide different combinations of proxies that are good at targeting (e.g. Dependency 

Ratio), with those that are easily verifiable (e.g. Quintile Dummy), and those that should be included 

for normative reasons (e.g. Race).  The first index presented in Table 7 is Index 1 which is NSFAS’s 

current model. In this model, the Quintile Dummy qualifies students for full funding if they attend a 

Quintile 1-3 school, and they are diverted to the means test if not. Index 2 is the model that NSFAS is 

already considering as an update. It complements the Quintile Dummy with a dummy for whether or 

not a household receives a SASSA grant. In this model, both proxies are weighted equally offering a 

maximum possible score of 2 points.  

The next index (Index 3) adds two more variables to this combination: Race and Dependency Ratio. 

Race is added for normative reasons (See Section 4.5) and actually does not change the functioning of 

the index in any substantial way. Dependency Ratio is added since it is the best performing proxy. This 

index offers more sophistication in identifying the financially needy, but at a higher cost of verifiability. 

Dependency Ratio requires information about the number of household members and employed 

people. In allocating weights, the differences in the level of complexity of each variable is considered. 

For instance, the dummies (Quintile and Grant) have been weighted up to equalise their importance 

with the four-part categorical variable of Race. Dependency Ratio is a five-part categorical variable that 

has been weighted up by 1.5 due to its strong targeting performance in the correlation and regression 

stages. This variable makes a substantial difference to the effectiveness of this index, which is why it 

has been prioritised in the weighting. The index actually performs better with the Dependency Ratio at 

even higher weightings, but it is weighted down (but still highly as is necessary for its use to be effective) 

to account for its lack of verifiability.  

Index 4 is the same as Index 3 except that the Quintile Dummy has been replaced with a four-part 

categorical variable for School Fees. It doesn’t require a weight since it varies [0-3] and therefore 

matches the weights on Race and the weighted Grant Dummy.  

Finally, Index 5 is composed of the five best-performing proxies in Table 6. These were School Fees, 

Race, Dependency Ratio, Car, and Parental/Guardian Education. This is by far the best-performing index 

by the standard of the correlation coefficients, however, it is also the most difficult to verify (see the 

discussion in Section 4.5). In general, as we increased the number and complexities of proxies, the 

correlation with both poverty and expenditure increased. Index 1 has a weak correlation with both 

poverty and expenditure. However, Index 5 has strong correlations with poverty and achieves a 

correlation coefficient of 0.79 for expenditure, which is very high.  
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Table 7. Possible Indices of Student Financial Need:  Three Additional Options 

Index Index Components Range 
Corr w 

Poverty* 
Corr w 
Exp.** 

Mean 
Score 

1 Quintile Dummy = (0-1) points 0.24 -0.38 0.56 

      

2 Quintile Dummy + Grant = (0-2) points 0.39 -0.54 0.99 

      

3 
3*Quintile Dummy + 3*Grant + Race + 1.5*Dependency 
Ratio 

= (0-15) points 0.54 -0.70 8.33 

      

4 School Fees + 3*Grant + Race + 1.5*Dependency Ratio  = (0-15) points 0.58 -0.74 8.79 

      

5 
School Fees + Race + 2*Dependency Ratio + 3*Car + 
½*Parent/Guardian’s Education 

= (0-21) points 0.65 -0.79 12.27 

Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  

1. Correlation coefficients and mean estimates are valid for the sample of tertiary entrants in the wave prior to their entrance to tertiary 
studies for whom all proxies in Appendix A have non-missing data.  

2. Quintile Dummy, Grant, and Car are all [0-1] dummy variables. School Fees and Race are categorical variables that range [0-3]. Dependency 
Ratio is a categorical variable that ranges [0-4]. Parent or Guardian’s Education is a categorical variable that ranges [0-8]. The details of 
variable configuration can be found in Appendix A.  

3. All variables have been configured to vary positively with disadvantage meaning higher scores on each variable and each index indicates 
greater need.  

4. * Correlation with poverty. 
5. ** Correlation with expenditure.  

 

The increasing sophistication of the indices is also indicated by the increasing index range. The higher 

the maximum possible score, the greater the sensitivity of the index. A higher possible score indicates 

that an index is differentiating more keenly between different types of students. This has been 

visualised in Figure 2 and  

Figure 3 below. These figures plot the proportion of students receiving each level of points in the index. 

For example, panel (A) of Figure 2 plots Index 1 which has a point score range of [0-1]. The graph reports 

that about 35% of the sample gets a score of zero, whilst about 65% of the sample gets a score of 1.  

From panel (A) in Figure 2 below, we can see that just using the Quintile Dummy makes Index 1 a very 

blunt index. Index 2 in panel (B) is not much better, but Index 3 and Index 4 (plotted in  

Figure 3) start introducing a wider continuum of financial need. Index 5 produces the greatest 

differentiation with a maximum possible score of 21 points. This is illustrated by the limited number of 

bars in the histograms of Indices 1 and 2 compared to the variation offered by Indices 3-5. Indices 3-5 

have sufficient variation that they are close to continuous in form, and have the smoother distributional 

shapes that are appropriate for a kernel density. Since there are more levels of disadvantage captured 

in Indices 3-5, we are more easily able to differentiate between those who are truly in need of full 

funding and those who need only partial funding.  Another way to think of this more detailed proxy 

system is that it allows for more heterogeneity in poverty status, and thus increases the information on 

financial need available to NSFAS. 
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Figure 2. Histograms of Index 1 and Index 2 

 

Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-

missing data.  

 

Figure 3. Kernel Densities of Index 3, Index 4, and Index 5 

  
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-

missing data.  

 

The next step of the research is to determine at which point in these distributions the applicant qualifies 

for full funding. For indices 1 and 2, this would be 1 point. Using Figure 2 above we know that roughly 

65% would qualify for full funding by Index 1, and about 75% for Index 2. However, choosing a cut-off 

for Index 3, 4 and 5 is a delicate task.  
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4.6.3. Index Mechanics: The Art of Choosing a Cut-Off Line 
To illustrate the role of the cut-off point, let us assume the example of Index 2 which can be depicted 

as follows:  

 Grant [0-1] + Quintile Dummy [0-1] = Points [0-2]      

(Equation 4. Cut-off Illustration Using Index 2) 

In this system, students can earn a maximum of 2 points. The cut-off NSFAS would apply is 1 point: if 

students earn 1 point or more, they qualify for full funding. Any disadvantage qualifies for full funding. 

However, in the indices we are proposing the maximum score can be much higher (e.g. 15 for Index 3). 

And, more importantly, because there are more proxies there is more detail represented by the points 

students score. Hence, the issue arises of what specific score the cut-off line or threshold line should 

be set at. In particular, what are the funding needs of a pupil with a score of 5 out of 15, compared to 

one with a score of 10 out of 15, and how do we trade them off?  This is a difficult question, but what 

should be clear is that any score above zero should not automatically qualify for full funding. A student 

with 1 point in Index 3 could be living a well-resourced life but just happen to be of the Asian or Indian 

race group (who get 1 point on the 0-3 point Race scale). This alone should hardly qualify them for full 

NSFAS funding.  

Table 8 below reports how targeting is affected when we adjust the cut-off line or the threshold line 

for Index 3, as an example. In Table 8, a cut-off of 2-15 means that applicants with a score of 2-15 on 

Index 3 qualify for full funding. A higher cut-off line is stricter and means that fewer people get full 

funding. Applicants are divided into the four targeting categories (coverage, leakage, exclusion error 

and targeting success, respectively) using living in poverty as the definition of ‘need for full funding’. 

The percentages shown are proportions of the sample of tertiary entrants projected to population level 

(i.e. using probability weighting). 

Table 8. Sensitivity Analysis of the Cut-off for Index 3 

Index 3 [0-15]  Cut-off for Full Funding: 

  2-15 5-15 7.5-15 10-15 13-15 

Selected Full 
Funding 

In Poverty (%) 
(N in 2012) 

43% 41% 38% 29% 10% 

212 284 193 817 182 277 147 534 60 693 

Not In Poverty (%) 
(N in 2012) 

52% 32% 28% 11% 2% 

235 427 141 955 119 761 69 220 9 737 

Diverted 
to Means Test 

 

In Poverty (%) 
(N in 2012) 

0% 3% 6% 14% 34% 

0 18 466 30 007 64 750 151 591 

Not In Poverty (%) 
(N in 2012) 

4% 25% 29% 45% 55% 

25 033 118 506 140 700 191 241 250 723 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-

missing data.  
2. Adjusted using sampling weights. 
3. Proportions (%) pertain to pooled (Wave 1-3) estimates; whilst frequencies (N) pertain to 2012 only for the sake of providing a 

snapshot of one year. 

 

Unfortunately, there is a direct trade-off between capturing those who should be fully funded 

(coverage) and letting in those who do not need full funding (leakage). As the cut-off increases, 
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coverage decreases from 43% to 10% (row 1). The proportions for leakage (row 3) also decrease when 

the cut-off increases, from 52% to 2%. It is a problem that both coverage and leakage vary in the same 

way with the cut-off, since generally speaking we want to maximise coverage and minimise leakage. 

The result of this is that decreasing the cut-off in an effort to increase coverage always implies also 

letting in more leakage. Even at a cut-off of 13 out of 15 points, there is still 2% leakage. In other words, 

the cost of better coverage is higher leakage. The art of the cut-off then is to select the point that best 

balances the best coverage possible at a level of leakage that the system can cope with.  

We judge that the best cut-off point would be at 10 out of 15, since this has a similar coverage rate to 

NSFAS’s current system (See Table 1) but with substantially less leakage. In this case, leakage (11%) is 

less than half of coverage (29%), whereas for the lower cut-offs of 7.5 and lower, this is not the case. 

We are able to achieve a higher level of coverage with this index, with much lower leakage, than with 

Index 1, because the use of more proxies and shrewd weighting provide many shades of differentiation 

between levels of disadvantage. We are then able to fine-tune the targeting more precisely when we 

choose the cut-off, because we have the advantage of this detailed continuum of neediness. The two 

advantages our Index 3 has over the current NSFAS system (Index 1) is therefore: the wider variety and 

quality of proxies, as well as greater opportunity for manipulating the cut-off. However, NSFAS would 

need to decide on the level of coverage and leakage that is desirable for them, as well as how practically 

verifiable the proxies in Index 3 are.  

4.7. Targeting Analysis of Financial Need Indices 
Our final step is to find out how the different indices fare in terms of coverage and leakage when 

compared to NSFAS’s current system. We do this by using survey data to simulate how effective 

targeting is for each index. The cut-off for each index was chosen to match the coverage rate of Index 

1 in order to have a degree of comparability amongst indices for a given level of coverage36. Index 1 has 

a coverage rate of 30%; that is, 30% of the sample of tertiary entrants are both in poverty and qualify 

for full funding according to Index 1. Table 9 reports the results of this simulation, and confirms that 

the coverage rates for all the indices are roughly 30%, except Index 2. This index could not be 

manipulated since it had very little variation (0-2 possible points).  

Those that are selected for full funding but are not in poverty represent leakage and are reported in 

row 4. This is leakage for a given level of coverage since we have calibrated all the indices to have a 

coverage rate of 30% (except Index 2). Notice that the level of leakage decreases steadily as the indices 

increase in complexity. Index 1 (the current model) has a leakage level of 26% which is only four 

percentage points away from the level of coverage – almost as many people are (perhaps) 

inappropriately fully funded as are appropriately fully funded. Index 2 is not doing much better with a 

leakage rate of 30%. Even though coverage is higher, this leakage rate still constitutes almost half of 

those offered full funding.  

Index 3 has a leakage rate of 11% for a coverage rate of 29%. For the first time we observe a leakage 

rate that is less than half of the coverage rate. Index 4 offers a leakage rate as low as a third of the 

coverage rate – 10% leakage with 30% coverage. Finally, the sophistication of Index 5 limits leakage to 

just 6% with a coverage rate of 29%. This is almost as little as a fifth of coverage and indicates better 

targeting, particularly when compared with Index 1 where leakage is almost 4.5 fifths of coverage. This 

exercise demonstrates that with sufficient complexity we can satisfactorily reduce leakage. The 

problem is to balance this coverage with verifiability of proxies, which favours less complexity. 

                                                           
36 That is not to say that this is the cut-off that has to be chosen. NSFAS has the opportunity to fine-tune the cut-
off to achieve the balance of coverage and leakage with which they are most comfortable. 
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Table 9. Contingency Table Analysis: Comparing Index Targeting Ability 

  
NSFAS 

(Index1) 
Index2 Index3 Index4 Index5 

Selected Full Funding 

In Poverty (%) 
(N in 2012) 

30% 37% 29% 30% 29% 

152 729 188 668 147 534 160 636 142 225 

Not In Poverty (%) 
(N in 2012) 

26% 30% 11% 10% 6% 

111 016 129 315 69 220 57 618 27 787 

Diverted to Means 
Test 

In Poverty (%) 
(N in 2012) 

13% 6% 14% 13% 14% 

59 555 23 616 64 750 51 648 70 059 

Not In Poverty (%) 
(N in 2012) 

31% 27% 45% 46% 51% 

149 444 131 146 191 241 202 842 232 673 

Total %  100% 100% 100% 100% 100% 

Total Population  (472 744) (472 744) (472 744) (472 744) (472 744) 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-missing 

data.  
2. Adjusted using sampling weights. 
3. Cut-offs above which applicants qualify for full funding: Index 1 (1); Index 2 (1); Index 3 (10); Index 4 (10); Index 5 (14.5). 
4. Proportions (%) pertain to pooled (Wave 1-3) estimates; whilst frequencies (N) pertain to 2012 only for the sake of providing a 

snapshot of one year. 

 

Another angle to consider is that the proxy test is used to deal quickly with a large batch of the least 

controversial37  applications in order to relieve the administrative burden of means testing in the second 

stage. Table 9 also provides a measure of how the second stage administrative burden changes when 

the proxy test of the first stage changes. This is found by adding together the proportion and number 

of applicants who are diverted to the second stage. By virtue of the fact that coverage is held constant 

but leakage is falling, we know that there will be an increase in volume of applicants in the second stage 

as the first stage index increases in complexity. Indeed, Index 1 sends 44% of the applicants to the 

second stage; Indices 3 and 4 both send 59% to the means test; and Index 5 sends almost two thirds 

(65%) to the second stage. Notice however, that the non-poor38 are filling  these numbers. The exclusion 

error is reported in row 5. These are the applicants who are diverted to the means test when they are 

in fact deserving of full funding and are passed over by the proxy means test for some reason. Note 

that, with the exception of Index 2, the exclusion error remains at about 13-14% for all indices. Instead, 

the targeting success of correctly diverting the non-poor to the means test is what is growing in number 

as the indices become more complicated. In other words, it is the burden of dealing with accurately 

allocating funds to the non-poor that is increasing.  

In order to get a better grasp of the cost of leakage, we present the scatter graphs below (Figure 4 and 

Figure 5). Throughout this report we have used the poverty line as our standard for deserving full 

funding. Leakage has been presented as a cost since it over-allocates funding to applicants who need 

less. However, it could be the case that those in the leakage category are still not very well-off (despite 

not being in poverty), in which case we would count this as less of a cost than if applicants are enjoying 

incomes much higher than the poverty line. A similar reasoning can be applied to the exclusion error. 

We are concerned if we are diverting those who are poor to the means test since this adds unnecessarily 

                                                           
37 i.e. poorest and most clearly deserving of full funding. 
38 Where non-poor is defined as being above the research-based poverty line. This is a crude and inaccurate 
measure of who is poor and who is non-poor. However, it accurately identifies the most poor portion of the 
population. 
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to the administrative burden of the second stage. Therefore, the cost of leakages far from the poverty 

line is inappropriately allocated funds, whereas the cost of exclusion errors far from the poverty line is 

higher administrative burden in the second stage. The cell-by-cell approach of Table 9 does not offer 

this nuance; however, with the scatter graphs below we can view the whole distribution of the index 

over the four targeting categories (coverage, leakage, exclusion error, and targeting success) and judge 

the size of the cost of leakage and exclusion error.  

Figure 4 below presents Index 1 in panel (A) and Index 5 in panel (B). The y axis is the score on the index, 

which was only 0 or 1 for Index 1 and 0 to 21 for Index 5. The red horizontal line represents the index 

cut-off for full funding which was 1 point for Index 1 and 14.5 for Index 5. The x axis represents the 

distribution of the applicants over logged per capita monthly income level. The blue vertical line 

represents the poverty line. The red horizontal line and the blue vertical lines intersect to create four 

quadrants that denote the four targeting categories and are labelled accordingly: coverage, leakage, 

exclusion error, and targeting success.  

The colourful dots depict the distribution of the applicants according to the points they scored on the 

y axis and their income level on the x axis. In panel (A), all the applicants are clustered at point 0 or 

point 1 since these are the only points possible with Index 1. The four different colours help 

differentiate which applicants fall into which quadrant or category of targeting. An important feature 

of the scatter graph is the grey shaded area which portrays a 20% interval above the poverty line (120% 

of the line) into the leakage quadrant and a 20% interval below the poverty line (80% of the poverty 

line) into the exclusion error quadrant. By seeing how many of the ‘problem’ applicants fall into these 

twenty percent intervals, we can judge how much of a cost they really pose.  
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Figure 4. Assessing Targeting using a Scatter Graph of Index 1 and Index 5 

  
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-

missing data.  
2. The poverty line is the log of R 1 111 which is the 2012 poverty line; all income data has been deflated to 2012 Rand values. 
3. Cut-offs above which applicants qualify for full funding: Index 1 (1); Index 5 (14.5). 

 

Figure 4 above contrasts the simplest index with the most sophisticated. The scatter graphs are a good 

illustration of the heterogeneity that we are able to pick up with a complex index and how a simple 

index, like Index 1, completely flattens this diversity. We also have the opportunity to see targeting fine-

tuning at work. In panel (B), we can observe that most of the leakage and exclusion error occurs within 

the shaded 20% intervals. Indeed, only 4% of the leakage occurs outside of this margin, and only 4.5% 

of the exclusion error occurs outside of this margin. By contrast, 13% of the leakage under Index 1 

occurs outside of the 20% interval, and 4% of the exclusion error occurs outside of the 20% margin. In 

many more cases then, Index 1 is fully funding applicants who are quite comfortably non-poor, than 

Index 5 is.  

The same analysis is carried out for Indices 3 and 4 in Figure 5 below. These indices perform very well 

in terms of the 20% margin test for leakage. Only 3% and 2% of applicants fall out of the 20% margin in 

the leakage quadrant, for indices 3 and 4 respectively. By contrast, exclusion error is much more of a 

problem for these indices, compared with Index 5. Index 3 finds 10% and Index 4 finds 11% of exclusion 

error applicants falling well below the poverty line. It can be argued though that of the two problems – 

comfortably non-poor leakage or very poor excluded applicants – the former is a greater threat to the 

system since there is no fall back once funding has been allocated. Excluding those who should be fully 

funded is less of a problem because the second stage exists. Even if Index 3 and 4 are excluding a portion 

who should most certainly be fully funded, the applications for these candidates pass to the second 

round where they undoubtedly will be allocated full funding.  
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Figure 5. Assessing Targeting using a Scatter Graph of Index 2 and Index 4 

 

Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-

missing data.  
2. The poverty line is the log of R 1 111 which is the 2012 poverty line; all income data has been deflated to 2012 Rand values. 
3. Cut-offs above which applicants qualify for full funding: Index 3 (10); Index 4 (10). 

5. Recommendations 

The above constitutes a thorough analysis of the targeting abilities of five different indices, including 

NSFAS’s current model. We have developed indices that traverse the spectrum of practical verifiability 

on one hand, and good targeting sophistication on the other. We have demonstrated that as more and 

better proxies are added, the indices increase in sensitivity and their ability to grasp diversity amongst 

student neediness. This increases the accuracy with which NSFAS can identify need – whether it be for 

full or partial funding. Such accuracy has to balance how easily NSFAS can verify each of the proxies.  

We consider Index 1 and Index 2 to be too blunt to target well when a budget constraint exists. This is 

because leakage is considerably high in these systems, where almost half of the fully funded students 

can be characterised as non-poor (by a very strict standard, admittedly). Furthermore, some of the 

targeting errors can be described as particularly problematic since Index 1 and Index 2 qualify some 

comfortably non-poor students for full funding. On the other hand, Index 5 targets the best, but consists 

of proxies that would require serious effort to verify. A total of four proxies (School Fees, Dependency 

Ratio, Car Ownership, and Parental/Guardian Education) would need new solutions to verify, if Race 

can be self-reported. It is particularly hard to think of ways to verify Parental/Guardian Education or Car 

Ownership.  



28 
 

Our recommendation would be to use Index 3, since we think this index offers a good mix of existing 

and easily verifiable proxies (Quintile Dummy, SASSA Grant), a proxy that is relatively uncontroversial 

to self-report (Race), and one proxy that would require extra thought about how to verify, but which 

adds considerably to the strength of the index (Dependency Ratio). Although a creative solution must 

be sought in order to use this variable, we would argue that such effort is worth the substantial 

contribution this proxy makes to the sensitivity and accuracy of the targeting in Index 3. Index 4 is the 

same as Index 3, and would be our recommendation should NSFAS have the time and resources to try 

to also find a way to verify School Fees. Index 3 and 4 have a moderate correlation with poverty and 

less than a third of those fully funded can be described as non-poor. Moreover, in the event that Index 

3 targets poorly (in the form of leakage or an exclusion error) it is highly likely that these applicants fall 

within a 20% margin of the poverty line. Index 3 will make a significant difference to the accuracy of 

NSFAS’s first stage targeting. It also represents a viable option for adoption by NSFAS since it is realistic 

to expect that its component proxies can be practically verified. We acknowledge that the Dependency 

Ratio is not immediately externally verifiable, but NSFAS is likely to find a solution to this verification 

problem through its relation with government agencies.  

6. Conclusion 

More than 20 years after the end of apartheid, the South African economy is still deeply divided by 

inequality. Institutions like NSFAS play a crucial role in rebalancing this system by providing access to 

higher education – and thereby employment – to those who would not be able to access these 

institutions themselves. Identifying those who are truly in need of financial assistance is paramount. 

NSFAS has a limited budget, and maximising their impact follows directly from being able to accurately 

identify funding needs. This is precisely the challenge facing NSFAS’s current system. The use of only 

one proxy and a very low threshold for full funding, implies that the system suffers a high degree of 

leakage.  

According to our analysis using survey data, about 26% (about 111 000 in 2012) of those applying to 

NSFAS are fully funded when they need less than full funding (leakage). In other words, a great deal of 

budget is spent on fully funding a proportion of students who actually only need partial funding. This is 

inefficient since money saved by partially funding these students can be redirected to partially funding 

other needy students, who would otherwise lose out on funding completely. Given the important trade-

off between coverage, leakage and the budget constraint, we would strongly recommend limiting 

leakage in the financial assistance provision test. This can be done by providing full funding based on a 

more nuanced proxy test, such as the one suggested in this paper: Index 3.  

Index 3 is based on four weighted proxies: The Quintile Dummy, SASSA Grant, Race, and Dependency 

Ratio. These variables have been chosen because they are strong predictors of poverty, and also 

because they are all realistically verifiable for NSFAS. We acknowledge that the Dependency Ratio is 

not immediately externally verifiable, but a solution is possible. The important contribution of this proxy 

to improving the targeting ability of Index 3 is well worth the effort of overcoming this challenge. The 

proxies are weighted and combined into a points system that varies from 0-15 points, and is easy to 

use.  

The index we recommend amounts to substantially better targeting of the sample of tertiary entrants 

than NSFAS’s current system. Applying a cut-off of 10 points or more to qualify for full funding yields 

coverage rates equal to that of NSFAS’s current system (30%), but with substantially lower leakage 

(11%). This potentially means saving money on 42 000 applicants that would then receive less than full 
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funding. Using Index 3 to reduce leakage comes at a cost of an increased administrative burden of 

means testing in the second stage. Applicant volumes in this sample are projected to increase by 15 

percentage points if the current system is replaced with Index 3 (and the cut-off of 10 points). This is a 

change of roughly 45 000 applications in the means testing phase.  

The original problem statement outlined that NSFAS aims to help as many students as possible given a 

limited budget. A more sophisticated proxy means test that more accurately identifies student 

neediness relieves the strain on the budget and makes more funds available for second-stage funding. 

This makes the NSFAS system more efficient, as funding better meets student needs. In addition to 

proposing Index 3, we have provided NSFAS with a range of options to improve their targeting. 

However, there are several trade-offs. These include the complexity of the index versus the verifiability 

of the proxies; balancing coverage and leakage when discerning the cut-off for full funding; and, finally, 

trading off a more efficient budget allocation with the administrative burden of higher volumes of 

applications to means test. The key to balancing these trade-offs is determining what NSFAS’s greatest 

constraint is: the budget or administrative capacity. This is a task that only NSFAS can tackle, and the 

difficulty in balancing these trade-offs ultimately has to be entrusted to their institutional knowledge.   
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Appendix A: Variable Configuration 
In each case, variables have been configured to increase positively with disadvantage.  

Table 10. Variable Configuration 

Variable name Points Categorisation 

   
School Quintile 1 School Quintile 1 
 2 School Quintile 2 
 3 School Quintile 3 
 4 School Quintile 4 
 5 School Quintile 5 
   
Quintile Dummy 0 Attends Quintile 4 or Quintile 5 school 
 1 Attends Quintile 1 – 3 school 
   
Fees 0 Pay more than R10 000 in school fees 
 1 Pay more than R1000 and less than or equal to R10 000 in school fees 
 2 Pay more than R240 and less than or equal to R1000 in school fees 
 3 Pay less than or equal to R240 in school fees 
   
Grant Dummy 0 No one in the household receives a SASSA grant 
 1 Someone in the household received a SASSA grant 
 Note: We were unsure of exactly how NSFAS administered this proxy. We defined it in 

this way because households are means tested for SASSA grants. This means that if a 
household receives a grant, a state-approved means test has deemed the household 
poor and there is no need for NSFAS to double up the effort and re-means test these 
households.  

   
Race 0 White 
 1 Indian/Asian 
 2 Coloured 
 3 African 
   
Parent’s Education 0 Degree 
 1 Diploma/Certificate with Matric 
 2 Diploma/Certificate without Matric 
 3 National Technical Certificate 
 4 Matric 
 5 Secondary School 
 6 Primary School 
 7 Pre Primary 
 8 No Schooling 
   
Female 0 Tertiary entrant  is male 
 1 Tertiary entrant is female 
   
Rural 0 Urban 
 1 Rural 
   
Dependency Ratio 0-18 A continuous variable that is defined as ‘the number of household 

members who are not employed’ divided by ’the number of employed 
household members’. Household members who are not employed can 
include school children, retired adults, or unemployed adults, for 
example. A dependency ratio of 2 means that each employed individual 
in the household has to support 2 individuals who are not employed. This 



33 
 

could be a household with 1 employed person and 2 not employed 
people; or a household with 2 employed people and 4 not employed 
people, since this is a ratio. 

   
Dependency Ratio  0 Dependency Ratio is 0 
(Categories) 1 Dependency Ratio is greater than 0 and less than or equal to 2 
 2 Dependency Ratio is greater than 2 and less than or equal to 4 
 3 Dependency Ratio is greater than 4 and less than or equal to 6 
 4 Dependency Ratio is greater than 6 
 Note: This variable was used for the indices since it is in a more useable point format 

for NSFAS than the continuous Dependency Ratio. The continuous Dependency Ratio 
was used for the regression analysis.  

   
Spent Money on  0 Spent money on electricity in the past 30 days 
Electricity 1 Did not spend money on electricity in the past 30 days 
 Note: this variable is meant to proxy for access to basic services. We based it on whether 

or not households spent money on this service since this is easily verifiable (e.g. 
municipal bill) compared to just whether or not households have access at all.  

   
Spent Money on  0 Spent money on water in the past 30 days 
Water 1 Did not spend money on water in the past 30 days 
 Note: this variable is meant to proxy for access to basic services. We based it on whether 

or not households spent money on this service since this is easily verifiable (e.g. 
municipal bill) compared to just whether or not households have access at all.  

   
Household has a 
Flush Toilet 

0 Has a flush toilet 
1 Does not have a flush toilet 

   
Household Owns a 
Car 

0 Household member owns a car 
1 No household member owns a car 
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Appendix B: Contingency Table Analysis for Individual Proxies 
The purpose of this appendix is to explain that proxies used on their own are not a good system for 

selection because leakage rates can be high. The row of interest reports leakage and is bordered in red. 

The lowest rate of leakage is for the dependency ratio at 8%. This is perhaps on the cusp of being 

acceptable, however, given NSFAS’s budget constraint we would recommend aiming for lower leakage 

than the dependency ratio offers. The leakage rates for the rest of the proxies are too high to risk for 

the sake of the budget.  

Since the dependency ratio is a continuous variable, we could adjust the cut-off to lower leakage. 

However, in this case the dependency ratio is still not a valid variable to use on its own to select those 

who need funding. This would allow rich households with many dependants to get funding, as well as 

ignore social justice aspects such as race and parental education.  

Table 11. Contingency Table Analysis of Individual Proxies as Selection Criteria 

  No Fee 
School 

Grant African 
Dependency 

Ratio+ 
Parent’s 

Education¤ 

Selected for 
Full Funding 

In Poverty 30% 29% 42% 25% 41% 

Not in Poverty 25% 16% 47% 8% 29% 

Diverted to 
Means Test 

In Poverty 14% 15% 3% 19% 3% 

Not in Poverty 31% 40% 9% 47% 27% 
Source: Own calculations using NIDS Waves 1 – 4. 
Notes:  

1. Sample consists of tertiary entrants in the wave prior to their entrance to tertiary studies. 
2. Adjusted using sampling weights; weighted up to full population estimates. 
3. The details of the configuration of each variable are available in Appendix A.  
4. Proportions (%) pertain to pooled (Wave 1-3) estimates; whilst frequencies (N) pertain to 2012 only for the sake of providing 

a snapshot of one year. 
5. + The threshold for selection for full funding for the dependency ratio is the median for this sample. 

6. ¤ The threshold for selection for parent’s education is having secondary education or less. 

 

  



35 
 

Appendix C: Standard Expenditure Regression Model 
 

Table 12. Fully Specified Model of Expenditure for a Sample of Tertiary Entrants Pooled across NIDS 
Waves 

Dependent Variable: Logged 
Expenditure 

 Full Proxy Model 

 

(1) 
With Income 

(2) 
Without Income 

Logged P.C. Monthly Income 
 0.519*** - 
 [0.056] - 

Household Characteristics: SASSA 
Grant 

  -0.229*** -0.277**  
  [0.064] [0.085]    

Household Characteristics: Rural 
 -0.250*** -0.274**  

 [0.070] [0.085]    

Household Characteristics: 
Dependency Ratio  
 
(Base: Zero dependents per working 
adult) 

1-2 dependents  -0.154 -0.565*** 
 [0.123] [0.120]    
3-4 dependents  -0.307* -1.011*** 
 [0.172] [0.168]    
5-6 dependants -0.488** -1.345*** 
 [0.181] [0.158]    
> 6 dependents -0.446** -1.457*** 
 [0.199] [0.189]    

Household Head: Education Level  
 
(Base: No Schooling) 

Degree 0.720*** 1.352*** 
  [0.149] [0.172]    
D/C+ with Matric 0.429** 0.907*** 
  [0.134] [0.170]    
D/C less Matric 0.363* 0.676**  
  [0.195] [0.269]    
NTC 0.951*** 1.413*** 
  [0.135] [0.174]    
Matric 0.449*** 0.813*** 
  [0.126] [0.142]    
High School 0.292** 0.443*** 
  [0.109] [0.123]    
Primary 0.157 0.171    
  [0.108] [0.107]    
Pre Primary 0.325 0.143    
  [0.298] [0.207]    

Household Head: Race 
 
(Base: White) 

Indian/Asian 0.016 -0.219    
  [0.267] [0.446]    
Coloured -0.672*** -0.884*** 
  [0.136] [0.185]    
African -0.496*** -0.816*** 
  [0.101] [0.130]    

Household Head: Female  
 0.156** 0.199**  

 [0.054] [0.070]    

Household Head: Age  
 -0.003 0.002    
 [0.003] [0.004]    

Household Head: Married/Living 
with Partner 

 -0.030 -0.028    
 [0.054] [0.074]    

Household Access: No Piped Water 
  -0.122 -0.168*   
  [0.085] [0.096]    

Household Access: No Electricity 
 -0.127 -0.236    

 [0.131] [0.182]    
  -0.268** -0.513*** 
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Household Access: No HH member 
owns a car   [0.094] [0.108]    
Household Access: No Flush toilet in 
Household 

 0.090 0.068    
 [0.073] [0.104]    

Time Trends: Wave  
 
(Base: Wave 1 (2008)) 

Wave 2 (2010/1) -0.198** -0.188**  
  [0.071] [0.088]    
Wave 3 (2012) -0.223** -0.241**  
 [0.080] [0.105]    

r2  0.795 0.714    
N  1457 1457    
Source: Own calculations using NIDS Waves 1 – 4. 
Notes:  

1.        Sample consists of tertiary entrants in the wave prior to their entrance to tertiary studies. 
2.        Adjusted using sampling weights.  
4.        Standard errors in parenthesis.  
5.        Dependent variable is per capita monthly household expenditure in Rands. 
6.        * p < 0.1, ** p < 0.05, *** p < 0.001. 
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Appendix D: Results by Sub-Group 
 

The analyses below look into how well the indices fare for different subgroups. A population group 

analysis is not conducted (i.e. for Africans only or for Coloureds only) because the sample is made up 

of mostly Africans with very few other race groups. Hence an analysis for the African subsample yields 

very similar results to that of the sample as a whole, and an analysis for any other subgroup suffers 

from a sample size that is too small to make meaningful conclusions.  

D1. Gender Sub-Groups 
Table 13 below displays the contingency table analysis for a subsample of females only. This is the same 

table which was seen in Section 4.7 above. All indices work in a similar way for females as they do for 

the sample as a whole. However, the correlation with poverty is higher in each case. It is therefore 

lower for males, as can be seen in  

Table 14. In line with this, coverage is generally higher and leakage lower for females as compared to 

the full sample, and the opposite pattern is observed for males.   

For males, where targeting is worse than the sample as a whole, the index which NSFAS currently uses 

(Index 1 in the table below) actually has higher leakage rates than coverage rates. When Grant is 

included in the index (Index 2) leakage and coverage are similar but leakage is still higher. When Race 

and Dependency Ratio are added (Index 3), leakage is finally far smaller than coverage, but still 

significant. When coverage is at 25% the leakage is at 13%. When School Quintile is replaced by School 

Fees (Index 4), and the index still includes all other elements of Index 3, the difference between leakage 

and coverage is similar. When the best possible index is used, a coverage rate of 22% is associated with 

a very low leakage rate of 5%.  

Hence all of the indices fare worse for the male subsample. The current model and the model with 

School Quintile and Grant work very badly for males, in that targeting is failing to differentiate between 

those in poverty and those not. The remaining indices target far better, with targeting improving from 

one index to the next. 
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Table 13. Contingency Table Analysis: Comparing Index Targeting Ability, Females 

  
NSFAS 

(Index1) 
Index2 Index3 Index4 Index5 

Correlation with Poverty 0.28 0.42 0.60 0.64 0.69 

Selected Full Funding 

In Poverty (%) 
(N in 2012) 

33% 42% 33% 33% 36% 

101259 122647 96075 102901 94981 

Not In Poverty (%) 
(N in 2012) 

22% 23% 9% 7% 6% 

51760 56072 28686 27765 15583 

Diverted to Means 
Test 

In Poverty (%) 
(N in 2012) 

15% 6% 16% 15% 13% 

23356 1968 28540 21714 29635 

Not In Poverty (%) 
(N in 2012) 

30% 28% 42% 45% 46% 

104377 100065 127450 128372 140553 

Total %  100% 100% 100% 100% 100% 

Total Population  (280 752) (280 752) (280 752) (280 752) (280 752) 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-missing 

data and who are female. 
2. Adjusted using sampling weights. 
3. Cut-offs above which applicants qualify for full funding: Index 1 (1); Index 2 (1); Index 3 (10); Index 4 (10); Index 5 (14.5). 
4. Proportions (%) pertain to pooled (Wave 1-3) estimates; whilst frequencies (N) pertain to 2012 only for the sake of providing a 

snapshot of one year. 

 

Table 14. Contingency Table Analysis: Comparing Index Targeting Ability, Males 

  
NSFAS 

(Index1) 
Index2 Index3 Index4 Index5 

Correlation with Poverty 0.21 0.36 0.46 0.52 0.60 

Selected Full Funding 

In Poverty (%) 
(N in 2012) 

27% 32% 25% 27% 22% 

51470 66021 51459 57735 47244 

Not In Poverty (%) 
(N in 2012) 

30% 37% 13% 14% 5% 

59256 73243 40534 29853 12204 

Diverted to Means 
Test 

In Poverty (%) 
(N in 2012) 

11% 6% 13% 11% 16% 

36199 21647 36210 29934 40424 

Not In Poverty (%) 
(N in 2012) 

32% 25% 49% 48% 57% 

45067 31081 63790 74471 92120 

Total %  100% 100% 100% 100% 100% 

Total Population  (191 992) (191 992) (191 992) (191 992) (191 992) 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-missing 

data and who are male. 
2. Adjusted using sampling weights. 
3. Cut-offs above which applicants qualify for full funding: Index 1 (1); Index 2 (1); Index 3 (10); Index 4 (10); Index 5 (14.5). 
4. Proportions (%) pertain to pooled (Wave 1-3) estimates; whilst frequencies (N) pertain to 2012 only for the sake of providing a 

snapshot of one year. 

 

Figure 6 below displays the targeting efficiency of Index 3 for female (left hand side graph) and male 

(right hand side graph) subgroups using scatter plots. Although the index fared worse for males in terms 

of strict coverage and leakage rates, we still see very similar proportions of individuals falling outside of 
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the 20% poverty intervals. For females, 10% of those who are not covered and should be 

(undercoverage) fall outside of the 20% poverty band. For those individuals who are covered but 

shouldn’t be (leakage), 4% of tertiary entrants fall outside the 20% band. For males, the estimates are 

10% and 5% respectively. Hence, although the leakage and coverage rates differed for males and 

females, the proportions falling outside of the 20% poverty intervals are similar.  

Figure 6. Assessing Targeting for Females using a Scatter Graph using Index 3 

 

 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-

missing data who are female. 
2. The poverty line is the log of R 1 111 which is the 2012 poverty line; all income data has been deflated to 2012 Rand values. 
3. Cut-off above which applicants qualify for full funding: 10. 

 

D2. Location Sub-Groups 
Table 15 below displays the contingency table analysis for a subsample of individuals in urban areas 

only. Table 16 displays the same for rural individuals. All indices work more poorly when separated into 

urban and rural subsamples. The indices perform similarly in urban areas as they do for males. The first 

two indices (using School Quintile only, and School Quintile plus Grants) have higher leakage than 

coverage. The last three indices have higher coverage than leakage, and the efficiency of targeting 

improves as better variables are added.   

In rural areas, the indices have lower correlations with poverty – but here they actually target better. 

Even the first two indices actually have relatively good targeting in this case. Coverage is almost double 

leakage – a much better result than what has been seen for these indices so far. All indices target better 

in rural areas. Unfortunately, less than half the sample comes from these areas. 
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Table 15. Contingency Table Analysis: Comparing Index Targeting Ability, Urban Areas 

  
NSFAS 

(Index1) 
Index2 Index3 Index4 Index5 

Correlation with Poverty 0.17 0.28 0.48 0.54 0.63 

Selected Full Funding 

In Poverty (%) 
(N in 2012) 

19% 26% 19% 20% 20% 

46086 65782 43088 49385 40788 

Not In Poverty (%) 
(N in 2012) 

24% 29% 10% 9% 4% 

75407 89070 40681 33979 13137 

Diverted to Means 
Test 

In Poverty (%) 
(N in 2012) 

15% 8% 15% 15% 15% 

41892 22195 44890 38593 47189 

Not In Poverty (%) 
(N in 2012) 

41% 36% 55% 56% 62% 

132474 118811 167199 173902 194743 

Total %  100% 100% 100% 100% 100% 

Total Population  (295 858) (295 858) (295 858) (295 858) (295 858) 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-missing 

data and who reside in urban areas. 
2. Adjusted using sampling weights. 
3. Cut-offs above which applicants qualify for full funding: Index 1 (1); Index 2 (1); Index 3 (10); Index 4 (10); Index 5 (14.5). 
4. Proportions (%) pertain to pooled (Wave 1-3) estimates; whilst frequencies (N) pertain to 2012 only for the sake of providing a 

snapshot of one year. 

 

Table 16. Contingency Table Analysis: Comparing Index Targeting Ability, Rural Areas 

  
NSFAS 

(Index1) 
Index2 Index3 Index4 Index5 

Correlation with Poverty 0.14 0.41 0.49 0.55 0.59 

Selected Full Funding 

In Poverty (%) 
(N in 2012) 

53% 60% 50% 52% 49% 

106643 122886 104446 111251 101437 

Not In Poverty (%) 
(N in 2012) 

28% 31% 13% 11% 9% 

35609 40245 28539 23640 14650 

Diverted to Means 
Test 

In Poverty (%) 
(N in 2012) 

9% 2% 12% 10% 13% 

17663 1421 19860 13055 22869 

Not In Poverty (%) 
(N in 2012) 

10% 7% 25% 27% 29% 

16971 12335 24041 28941 37931 

Total %  100% 100% 100% 100% 100% 

Total Population  (176 886) (176 886) (176 886) (176 886) (176 886) 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-missing 

data and who reside in rural areas. 
2. Adjusted using sampling weights. 
3. Cut-offs above which applicants qualify for full funding: Index 1 (1); Index 2 (1); Index 3 (10); Index 4 (10); Index 5 (14.5). 
4. Proportions (%) pertain to pooled (Wave 1-3) estimates; whilst frequencies (N) pertain to 2012 only for the sake of providing a 

snapshot of one year. 

 

Figure 7 below displays the targeting efficiency of Index 3 for rural  (Figure 7) and urban (Error! 

Reference source not found.) location subgroups using scatter plots. The scatter graphs for those in 

urban areas are similar to the sample as a whole, with 97% of those leakages falling within the 20% 

poverty bands, and 94% of undercoverages falling within them as well. For rural areas, the proportion 
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of leakages falling outside of the poverty bands is higher (8%) – and the proportion of undercoverages 

falling outside of the bands is much higher at 15%. High proportions of leakage falling outside of the 

20% bands is problematic because it is a drain on the budget. High proportion of undercoverage falling 

outside of the 20% bands is problematic because these people now have to be means-tested, which is 

a more resource-intense process than the proxy means test. However, the budgetary consequences 

are not as dire as giving full funding to those that should not have it. Hence, although this 

undercoverage rate which falls outside of the 20% band is high, the low-to-moderate leakage rates 

falling outside of the band still make this index a good one to use for rural areas.  

Figure 7. Assessing Targeting for Urban Areas using a Scatter Graph using Index 3 

 

Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of tertiary entrants in the wave prior to their entrance to tertiary studies for whom all proxies in Appendix A have non-

missing data who reside in urban areas. 
2. The poverty line is the log of R 1 111 which is the 2012 poverty line; all income data has been deflated to 2012 Rand values. 
3. Cut-off above which applicants qualify for full funding: 10. 
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Appendix F: Results Using a Sample of High School Students in 

2014/2015 
 

The results below were run on a sample of high schoolers who were surveyed in 2014 and 2015. This 

sample is not restricted to those who later go on to enter tertiary education. This is to get an idea of 

how the indices would perform were there no restrictions on tertiary education access.  

The correlations in Table 17 below are similar to, and sometimes higher than, those for the tertiary 

entrants sample. The current model used by NSFAS (Index 1) actually performs better on this sample, 

as does the index which includes Grants. Here, coverage is almost double leakage. The more refined 

indices (Index 3 to Index 5) also perform well on this sample. As is seen in general, the more refined the 

index the better the targeting. The scatter graph (Figure 8) confirms this result for Index 3: On this 

sample of almost 8.5 million people, only 6% of undercoverage falls outside of the 20% poverty bands, 

and only 4% of leakage falls outside of the bands. Therefore, even if every high school student were to 

apply to NSFAS, these new indices would do a good job in targeting students for full-funding.  

Table 17. Contingency Table Analysis: Index Comparisons, Grade 12 2015 Sample 

  
NSFAS 

(Index1) 
Index2 Index3 Index4 Index5 

Correlation with Poverty 0.35 0.43 0.54 0.55 0.60 

Selected Full Funding 

In Poverty (%) 
(N in 2015) 

46% 53% 43% 46% 36% 

3896527 4433652 3594850 3869620 3041079 

Not In Poverty (%) 
(N in 2015) 

24% 32% 15% 18% 8% 

2020769 2676429 1305249 1518581 673136 

Diverted to Means 
Test 

In Poverty (%) 
(N in 2015) 

8% 2% 12% 9% 18% 

703102 165977 1004779 730009 1558551 

Not In Poverty (%) 
(N in 2015) 

22% 14% 30% 27% 37% 

1814813 1159153 2530333 2317001 3162446 

Total %  100% 100% 100% 100% 100% 

Total Population  (8 435 211) (8 435 211) (8 435 211) (8 435 211) (8 435 211) 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of Grade 12 learners in Wave 4 for whom all proxies in Appendix A have non-missing data. 
2. Adjusted using sampling weights. 
3. Cut-offs above which applicants qualify for full funding: Index 1 (1); Index 2 (1); Index 3 (10); Index 4 (10); Index 5 (14.5). 
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Figure 8. Assessing Targeting for a Grade 12 2015 Sample using a Scatter Graph 

 
Source: Own calculations using NIDS Waves 1 – 4. 

Notes:  
1. Sample of Grade 12 learners in Wave 4 for whom all proxies in Appendix A have non-missing data. 
2. The poverty line is the log of R 1 252 which is the 2015 poverty line. 
3. Cut-off above which applicants qualify for full funding: 10. 

 


