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Abstract 
South Africa has experienced substantial expansion in higher education participation over 

the past three decades, alongside marked shifts in the demographic and academic composition 
of National Senior Certificate (NSC) cohorts. Specifically, females are increasingly 
outperforming their male counterparts in both general NSC achievement and higher education 
access. These patterns coexist with a continued under-representation of women in science, 
engineering, and technology (SET) fields. This raises important questions about where gaps in 
the pipeline emerge, how they relate to readiness for SET study at the point of school exit, and 
how the changing profile of recent NSC cohorts will shape future gender gaps and/or the 
production of SET skills in South African universities. 

Using linked student-level administrative data on NSC examinations (2011–2021) and 
public higher education records (2012–2022), this paper examines gender gaps in SET-study 
readiness (based on NSC subject choices and performance) at secondary school exit, entry into 
SET qualifications, and graduation in SET fields. By considering multiple progression points, we 
distinguish between differences arising at the point of access to higher education and those 
emerging from within the system. Specifically, we locate at which stages gender gaps widen or 
attenuate; and assess the contribution of each stage to the overall gap. Finally, we simulate 
expected patterns in SET qualification completion accounting for recent trends in the 
performance and profile of NSC cohorts, providing insight into how current schooling dynamics 
may shape future SET graduate output, overall and between men and women. 



1 Introduction

Both local and international evidence shows that fields of study are strongly associated

with differential labour market returns, with science, engineering, and technology (SET)

disciplines offering particularly strong earnings and employment advantages (Altonji

et al., 2012, 2016; Branson & Whitelaw, forthcoming; Reddy et al., 2016). In addition to

individual labour-market rewards, SET skills provide broader social benefits by enhancing

national innovative capacity and promoting economic growth – core objectives of South

Africa’s 2030 National Development Plan (NDP) (National Planning Commission, 2012).1

The NDP target for the share of SET enrolment is 35% by 2030. In 2022, the share

of SET students was 29%, a share that has shown little movement over the last decade

(Mouton et al., 2024). The Department of Higher Education and Training’s 2023/2024

annual report (DHET, 2024) also highlights that a number of current graduation targets

have not been met, notably those for engineering as well as natural and physical sciences.

The target for graduates in engineering, for example, was 14 477, but only 11 936

students completed, 17.5% below the target. The report states that the target was

not met “because of the quality of Mathematics and Science learners produced by the

Department of Basic Education” (DHET, 2024, p.71). Consequently, higher dropout

rates and extended time-to-degree in SET programmes were identified as contributing to

targets not being met.

Before the start of the 2026 academic year, South Africa’s Minister of Higher

Education and Training reiterated that the weak pipeline into science, technology,

engineering and mathematics (STEM or SET) is a major concern for the post-school

education and training sector (Dondolo, 2026). Declining trends in uptake of mathematics

and science subjects in secondary school (Wills et al., 2025) amplify this concern.

A further consideration is female under-representation in SET. Under-representation is

not merely a participation concern; but one that shapes the composition of the workforce,

the design of technologies and related innovations, and access to high-return careers.

This under-representation of female students in SET is juxtaposed against a broader

context of females increasingly outperforming their male counterparts in both school-exit

performance and higher education access (Branson & Whitelaw, 2025a; Van Broekhuizen

& Spaull, 2017; Wills et al., 2025). Understanding gendered patterns in SET completion

at the university level therefore requires closer attention to where along the educational

trajectory gendered divergences emerge, and how these divergences interact with earlier

academic choices, outcomes, and constraints.

Against this backdrop, we address three main questions: What are the gender gaps

along the pathway from school exit to degree completion, and how do they relate to

SET readiness, measured at the point of school exit? Which stages contribute most to

1The NDP targets 450 000 students eligible to study mathematics and science degrees by 2030.
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the gender gap in SET completion? How might observed shifts in the composition of

recent NSC cohorts shape expected inflows into SET fields, and the resulting gender gap,

holding existing transition rates fixed?

In our analysis, we do not interpret changes in gender gaps shifts as solely a function

of female (dis)advantage. In contexts where male students increasingly underperform or

exit the education system earlier, narrowing gaps may reflect declining male progression

rather than improved female outcomes. Understanding gendered pathways in this way

therefore creates scope for identifying points in the system where male students may

require additional support, alongside – rather than in opposition to – efforts to address

barriers to female participation in SET.

Our primary contribution in this paper is to provide a comprehensive analysis of

the SET pipeline from high school to university graduation. In addition, we use the

existing transition structure to conduct a simple simulation exercise that holds progression

pathways within higher education constant while allowing the composition of entering

cohorts to change. This approach is not intended as a formal prediction, but rather as

a way of clarifying how shifts in the composition of NSC cohorts could shape expected

inflows into SET fields under existing institutional arrangements.

We contribute to a small but informative set of studies that use linked school

exit and higher education administrative datasets to quantitatively describe gender

inequality in higher education (and SET) in South Africa (van Broekhuizen et al., 2016;

Van Broekhuizen & Spaull, 2017). For example, van Broekhuizen et al. (2016) track the

2008 NSC cohort into public universities from 2009-2014, considering outcomes such as

enrolment, completion and dropout across a wide array of dimensions, including gender,

field of study, school quintile, race and NSC subject choice. This study particularly points

to the importance of mathematics and physical sciences as a key correlates of university

outcomes. Van Broekhuizen and Spaull (2017), using this same data, hone in on the

compounding female advantage in higher education. They find that females from the

2008 NSC cohort are significantly less likely to get a degree in engineering, computer

sciences, architectural sciences, mathematical sciences, and agricultural sciences (just 5

of the 19 fields they consider). This is almost entirely because they do not enrol in these

traditionally ‘male’ programs rather than due to lower completion rates.

We also contribute to a large body of work internationally on gender gaps in SET and

at various educational transition points (Arcidiacono et al., 2016; Brenøe & Zölitz, 2020;

Card & Payne, 2021; Smith & White, 2025; Speer, 2023). Using administrative data, or

longitudinal surveys, these studies show that gender gaps in SET emerge from interacting

processes of preparation, selection, sorting, and persistence across multiple stages of the

education pipeline.

In the following section, we briefly contextualise the SET pipeline in South Africa, and

summarise the international scholarship that has informed our methodological approach
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and pathway framing. Thereafter, we describe our data, measures and methods (Section

3). Section 4 presents our results by each stage that we have defined along the SET

pipeline, ending with a decomposition of the overall gap. Section 5 shows the results of

our microsimulation and we conclude in Section 6 .

2 Background

2.1 The South African context: a focus on SET

In South Africa, students who complete grade 12 with a National Senior Certificate

(NSC) may enrol in various post-secondary institutions, depending on their eligibility.

Eligibility is often signalled by NSC pass type, but achieving a certain level of pass is

not sufficient to secure a seat: students are often required to have written certain NSC

subjects and/or achieved minimum score. Students with a bachelor pass are eligible to

enrol in a degree qualification at a university (or public higher education institution), and

a diploma (certificate) pass qualifies a student for a diploma (certificate) qualification at

a university or technical and vocational education and training (TVET) college. Students

may also be eligible to enrol in private higher education institutions or colleges if they meet

their eligibility requirements. The largest share of enrolments is in the public university

sector (Department of Higher Education and Training, 2024), which is the focus of this

paper. We acknowledge, however, that private higher education institutions and public

TVET colleges also feed students into the SET pipeline, and that these pathways may

show different gender patterns.

Figure 1 illustrates the narrowness of the public higher education SET pipeline, using

the 2014 NSC cohort as an example. For the 493 718 students from the 2014 NSC cohort

in our data, the largest share achieved a diploma pass (32%)2, followed closely by a

bachelor pass (29%). The third highest grouping is no pass (23%), with the lowest share

achieving a certificate pass or NSC pass (16%). With the exception of students in the

bachelor pass group, a majority of students with other pass types do not enrol in the

public higher education system within six years of their NSC.

The majority of students enrolling in public universities do so with a bachelor pass,

but roughly 19% enrol with other pass types. Approximately one third of enrolees do so

in SET fields. This represents 7% of the 2014 cohort. Of those who started out in SET,

56% have graduated in six years (18 506 graduates). This represents just 4% of the 2014

cohort. Among SET enrolees, 13% graduated in non-SET fields and 13% remain enrolled

(any field of study). Representing ‘leakage’ in the pipeline, another 18.5% of those who

began in SET dropped out. Seven percent of SET graduates did not start out in SET.

We are not currently able to track these graduates into employment, but ‘leakage’

2See Figure A1 in the appendix.
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Figure 1: Example of the public university SET pipeline from school-exit

Note: Enrolment reflects enrolment in undergraduate qualifications only. We define dropout as exiting
university within a five-year window, without having completed any undergraduate qualification.
Source: Own calculations using HEMIS 2015-2022, NSC 2014.

from the SET pipeline can also occur as graduates enter the labour market: Reddy

et al. (2016) document that a substantial share of science and engineering graduates are

employed in the financial services sector – around 40% of science graduates and 31% of

engineering graduates. While this pattern reflects the transferability of SET skills across

sectors, it also points to qualification–job mismatch and skills gaps in the labour market

(see also World Economic Forum, 2025). In the United Kingdom, Delaney and Devereux

(2022) point to gender differences in this process. ‘Leakage’ at this transition point this

additionally underscores the importance of expanding SET participation.

Wildschut et al. (2020) link the 2015 cohort of National Student Financial Aid

Scheme (NSFAS) graduates to tax data from the South African Revenue Service (SARS)

in 2017. Among this select sample, SET graduates are 10 percentage points more

likely to find employment in the formal sector than humanities graduates (controlling

for race, gender and university type), although this is lower than for graduates in

education and health fields of study. Importantly, lower employment probabilities for

(particularly Black African) graduates from historically disadvantaged universities are

almost unchanged when controls for field of study are added. Alongside Branson and
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Whitelaw (forthcoming), this points to the relevance of institution type in shaping

graduate outcomes, in addition to field of study choices. For our analysis, we largely

abstract from institutional differences, but recognise the importance and autonomy that

each institution has to shape the pathways of its students.

Figure 2 shows that the SET field is the only broad discipline categorisation that shows

a pro-male advantage in completion. Disaggregating SET more granularly, Branson and

Whitelaw (2025b) show that enrolment in engineering has consistently comprised over

70% males since 2012, with this only dropping into the high 60s in 2022. Computer science

also comprises a larger proportion of male students – around 60% in 2022. At the other

end of the spectrum, health sciences strongly favours female enrolment. Of the 19 fields of

study Van Broekhuizen and Spaull (2017) analyse there are only five where females were

less likely to enrol given their school-level performance: engineering, computer sciences,

architectural sciences, mathematical sciences, and agricultural sciences. Once females

enrolled in these degrees, a much diminished pro-male completion advantage remained

only for engineering and computer science. The field with the largest pro-male access

advantage was engineering, where males were 62% more likely to enrol than females – a

difference unaffected by controlling for school-level achievement.

Figure 2: Share of undergraduate qualifications earned by males, by field of study

Note: Undergraduate qualifications comprise diplomas and bachelor degrees (including NQF 480
bachelors). Shares are calculated within each field each year.
Source: Own calculations using HEMIS 2017-2022.
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2.2 International scholarship: education transitions, SET, and

gender gaps

In Table 1, we summarise key papers that have informed our methodology. We group this

literature into three related strands. The first strand (panel A) conceptualises progression

through higher education as a sequence of linked transitions rather than a single outcome

(e.g. Carbonaro et al., 2011; Childs et al., 2017; Ewert, 2010; Haas & Hadjar, 2020).

Haas and Hadjar (2020) provide a useful review of theoretical concepts, methodologies

and main empirical findings in the study of students’ trajectories in higher education.

They note that the results reflect a US dominated field.

The second strand (panel B) considers gendered college major choice and, conditioning

on choice, highlights the role of pre-college preparation and institutional match for

persistence in SET. This strand focusses more on choice and outcomes, rather than

modelling a sequence of pathways or transitions.

For example, Arcidiacono et al. (2016) show that students’ likelihood of completing

SET degrees depends on the match between academic preparation and institutional

demands, implying that poor matching can widen gaps in SET completion even among

initially interested students. Complementing this, Brenøe and Zölitz (2020) demonstrate

that school-level peer environments influence gendered sorting into SET, with differential

responses by boys and girls leading to wider participation and completion gaps. Speer

(2017) shows that gender differences in science and mechanically oriented skills emerge

by the mid-teen years and account for a substantial share of later gender gaps in SET

major choice.

The third strand (panel C) straddles the first two, documenting gendered pathways

into and through SET with a focus on SET readiness (e.g. Card & Payne, 2021; Smith

& White, 2025; Speer, 2023). For example, Card and Payne (2021) demonstrate that

most of the gender gap in SET entry in Canada is mediated through differences in SET

readiness at school exit, rather than through differential program choice conditional on

readiness.

Speer (2023) traces progression from pre-college SET readiness through higher

education entry, major choice, degree completion, and into early labour market outcomes

in the US, showing that gender gaps persist and evolve across multiple stages of the

pipeline and are particularly pronounced among those with lower initial readiness. Our

contribution closely follows Speer (2023), combining a pathway-based framework with a

focus on gender gaps in SET, beginning with SET readiness at school exit and extending

through higher education entry and progression.
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Table 1: Summary of literature

Author(s) SET Gender Outcome Sample Methods

A: Sequential transitions and pathways through higher education

Ewert (2010) No Yes College pathway type
(continuous vs
disrupted)

US: National
Education
Longitudinal Study
1988 (NELS:88)
four-year college
entrants

Multivariate models
of categorical pathway
outcomes

Carbonaro
et al. (2011)

No Yes Applications,
enrolment pathways,
BA completion

US: NELS:88
(followed to 2000)

Sequential models and
multinomial logit of
enrolment pathways

Childs et al.
(2017)

No No Persistence, switching,
system-level
graduation

Canada: Youth in
Transition Survey
(YITS)-Cohort A

Transition-rate
analysis and
multinomial logit

Haas and
Hadjar (2020)

Indirect Yes Higher education
trajectories and
duration

International
quantitative
longitudinal studies

Systematic review and
typology of trajectory
methods

B: College major choice and (SET) persistence

Smyth and
McArdle
(2004)

Yes Yes STEM degree
completion
conditional planned
STEM enrolment

US: 23 selective
colleges

Multilevel logit
models

Arcidiacono
et al., 2016

Yes Indirect
(minorities)

STEM degree
completion
conditional on initial
major

US: University of
California
administrative data

Structural
major-choice model
with selection
correction

Speer (2017) Yes Yes College major choice
and STEM content of
majors

US: National
Longitudinal Survey
of Youth (NLSY)
1979 and NLSY97

Regression and
decomposition
analysis using rich
pre-college skill
measures

Brenøe and
Zölitz (2020)

Yes Yes STEM enrolment,
completion, labour
market outcomes

Denmark: admin
data: first-year high
school students
enrolled in the math
track from 1980
through 1994

Quasi-experimental
cohort variation with
fixed effects

C: Gender gaps in SET pathways

Card and
Payne (2021)

Yes Yes STEM readiness and
entry to university
STEM programs

Canada: High school
transcripts linked to
university applications

Decomposition of
STEM entry into
readiness and
conditional choice

Speer (2023) Yes Yes STEM readiness,
major choice,
persistence, degree
completion, STEM
employment

US: NLSY97 cohort;
American Community
Survey 2009-2017

Stage-by-stage
pipeline
decomposition using
readiness indices and
regression models

Smith and
White (2025)

Yes Yes Participation and
attainment across
stages

UK: aggregate-level
admin datasets
spanning four points
in the UK education
trajectory

Descriptive cohort
and trend analysis

Note: STEM is the equivalent of SET. We use SET in the text to align with the South African convention, even though
the international literature we refer to uses STEM.
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3 Data and methods

Our analysis focuses on South African National Senior Certificate (NSC) candidates from

all public secondary schools and some independent schools3 between 2011 and 2016, and

the subset who go on to enrol in one of South Africa’s 26 public universities between 2012

and 2022.

The NSC data comprises learner-level Grade 12 school-leaving examination results.

It records the subjects taken by each learner and their marks obtained in the national

exams written at the end of the matric year. Our sample comprises only full-time

candidates with a South African identity (ID) number, who wrote five or more subjects

and have non-missing and complete pass status. Numbers may therefore differ slightly

from officially reported statistics.

The NSC data is linked using South African ID number4 to student-level data from

the Higher Education Management Information System (HEMIS) starting from 2012

through to the most recent data we have available, 2022. The HEMIS database captures

information submitted annually to the Department of Higher Education and Training

(DHET) by each of the country’s 26 public universities.

Table 2: Summary statistics by gender: NSC cohorts, 2011-2016

2011 2012 2013 2014 2015 2016

Fem Male Fem Male Fem Male Fem Male Fem Male Fem Male

Age 18.96 19.32 18.93 19.3 18.82 19.22 18.75 19.22 18.95 19.42 18.79 19.25
Any pass .71 .74 .73 .77 .78 .81 .75 .78 .7 .74 .72 .76
Bachelor pass .26 .25 .27 .26 .32 .32 .29 .29 .27 .27 .27 .27
Diploma pass .27 .31 .29 .33 .3 .33 .3 .34 .27 .31 .28 .32
Higher certificate pass .17 .17 .17 .17 .17 .16 .16 .16 .16 .16 .17 .16
Student did not pass .29 .26 .27 .23 .22 .19 .25 .22 .3 .26 .28 .24
NSC average .49 .49 .5 .49 .51 .51 .5 .5 .49 .48 .49 .49
Took mathematics .45 .46 .43 .42 .43 .42 .42 .42 .4 .4 .42 .42
Mathematics mark 30.62 34.91 31.65 36.57 35.17 40.56 32.51 37.64 31.12 36.06 31.73 36.98
Math score 60%+ .1 .14 .1 .15 .14 .2 .11 .17 .1 .16 .11 .17
Top 10% maths .09 .13 .07 .11 .09 .14 .08 .13 .08 .13 .09 .14
Maths literacy mark 46.33 48.46 44.96 47.13 44.75 46.96 43.98 46.24 38.86 40.99 39.31 41.85
Took physical science .35 .38 .33 .35 .31 .34 .3 .32 .29 .3 .3 .32
Physical science mark 34.54 37.45 35.64 38.47 38.51 41.52 36.21 39.35 35.5 38.42 36.74 39.99
Took agricultural science .15 .16 .14 .16 .13 .15 .13 .15 .15 .17 .16 .17
Agricultural science mark 36.74 38.25 37.43 38.71 40.3 41.48 41.23 42.45 38.36 39.64 38.68 40.05
Took life science .54 .52 .54 .52 .54 .51 .54 .51 .55 .52 .56 .53
Life science mark 41.54 40.8 39.34 39.07 41.84 41.39 42.24 42.24 40.91 40.72 40.67 40.94
Took Eng Home Lang .18 .17 .19 .17 .21 .2 .21 .19 .18 .17 .17 .16

Appears in HEMIS .22 .21 .23 .21 .26 .24 .24 .22 .22 .2 .23 .21
Graduated UG .74 .64 .73 .63 .74 .63 .73 .62 .69 .57 .64 .51
Enrolled in SET .22 .4 .23 .39 .22 .39 .22 .38 .22 .38 .22 .39
Graduated in SET field .15 .24 .15 .23 .15 .22 .14 .22 .14 .19 .13 .17
N 234853 203462 236996 199286 275700 226600 268462 225256 309514 259850 280183 234034

Source: NSC 2011-2016; HEMIS 2012-2022. Graduation and enrolment in SET conditional on appearing in HEMIS
(enrolling within 6 years). Enrolment in SET defined at the point of university entrance.

3Those that opt to write the Department of Basic Education’s NSC rather than the Independent
Examinations Board NSC.

4This motivates our restriction to South African students.
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Table 2 presents summary statistics by gender. For the 2011-2016 period, female

students are slightly younger on average. While the share of female students achieving

any pass is lower compared to males, the proportion achieving a bachelor pass is roughly

the same for males and females each year. The lower overall pass rate among females has

typically been linked to higher male dropout prior to the NSC, which leaves a stronger

pool of male candidates sitting the examination. Those eligible for university study are

typically those with a bachelor or diploma pass. A higher proportion of male students

achieve a diploma pass compared to females, but because more females write the NSC,

in absolute numbers more female students are eligible for university than males.

When selecting NSC subjects, it is compulsory for students to choose between

mathematics (maths hereafter) or mathematics literacy. Maths is a pre-requisite for

many SET qualifications at university. The share of male and female students taking

maths rather than mathematics literacy is comparable each year, falling slightly over time

from 46% in 2011 to 42% in 2016. Male students perform somewhat better on average,

although overall achievement is low, with mean maths scores ranging from roughly 35% to

40.5% among males compared with 31% to 36% for female. The gendered pattern is the

same in mathematics literacy marks, but there has been a clear decline in performance

for both genders over time.

Male students have typically taken physical sciences at a higher rate than females,

and performed better on average. As with maths, average scores are low, hovering in the

mid to high thirties. Agricultural science is somewhat more commonly taken by male

students, but participation among both genders is limited, reaching 17% at most. Life

sciences participation is higher than in agricultural or physical sciences (around 41% for

both genders), with slightly better, though still modest, performance. Few students write

English Home Language – about 17% in 2016 – and the share is similar across gender.

The remainder write English First Additional Language.

The bottom panel shows the rate at which these cohorts are absorbed into the public

higher education system. For each cohort, a higher share of female than male students

enrol within six years, and of those who enrol, an even higher share of females graduate

compared to their male peers. It would appear that cohort graduation rates have been

declining over time, but this pattern should be interpreted with caution because of

delayed enrolment. Enrolment is defined as occurring within six years of the NSC, while

graduation is measured within six years of first enrolment. For the 2016 NSC cohort, for

example, we can observe a full six-year graduation window only for students who enrolled

in 2017. Moreover, delayed enrolment has increased over time (not shown here), which

further contributes to the lower observed completion rates for more recent cohorts.

In this paper, we classify the following fields of study as SET: agriculture, agricultural

operations and related sciences; computer and information sciences; engineering; life

sciences/physical sciences; mathematics and statistics. Health professions and related

9



clinical sciences are not included for our purposes.5 The share of male enrolees selecting

a SET qualification exceeds that of females by a consistent margin of roughly 16–17

percentage points across cohorts. This gender gap narrows when looking at graduation

rates, ranging from about 9 percentage points for the 2011 cohort to 4 percentage points

for the 2016 cohort. These patterns suggest gender differences in progression through SET

qualifications, which we explore in the following section through the lens of school-level

SET readiness.

It is not feasible to analyse every event or stage in a student’s educational trajectory

that will impact their graduation outcomes. Instead, we break the SET pipeline into four

key stages: (1) eligibility and SET readiness, (2) university enrolment, (3) SET field of

study choice, (4) graduating with a SET qualification. Results are presented in turn for

each stage (Section 4), with additional detail provided in the corresponding subsections.

Across stages 2-4, we specifically look at how patterns differ at the level of SET

readiness of the student. We interpret the exact percentage contributions of each stage

to the overall gap with caution due to the fact that there are many pathways into and

out of SET. One can ‘skip’ a stage, for example – say, not starting in a SET major – and

still (re)join the SET pipeline at a later stage. There are also stages that our analysis

skips, for example ‘stopping out’, where a student drops out for a period of time but later

returns.

We subsequently decompose the SET pipeline to quantify the importance of each

stage. One of our stages is SET readiness, but there is no binary indicator of readiness

in South Africa, because many different SET trajectories exist. Following Speer (2023),

we thus define an indicator based on meeting a certain number of SET-readiness criteria.

Because this choice is somewhat arbitrary, the decomposition that follows should be

seen as a back- of-the-envelope type calculation rather than a definitive breakdown of a

complex process. We illustrate our results using two different binary measures of SET

readiness. We calculate the contribution of each stage, x, as:

contributionx =
malesharex −malesharex−1

maleshare4 −maleshare0
, (1)

where maleshareN denotes the male share after the final stage of the pipeline (i.e. at

graduation), maleshare0 denotes the male share in the base sample, (i.e. NSC cohorts),

and malesharex−1 and malesharex are the male shares at the start and end of stage

x ∈ {0, 1, 2, 3, 4}. We discuss this further when presenting results in Section 4.5.

Finally, to assess how recent changes in the size and composition of NSC cohorts

may translate into future patterns of higher education participation and completion,

we conduct a simulation exercise using the 2023 NSC cohort and applying gender- and

5We note that the Council on Higher Education (CHE) (2025) Vital Stats report includes this field in
their SET definition).
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SET-readiness criteria-specific transition rates (predicted transition probabilities from

probit models using the 2011-2016 NSC cohorts). The objective is not to produce a

formal forecast about the future, but rather to generate patterns in higher education and

SET completion that would arise from observed changes in the profile of NSC cohorts,

holding fixed the factors that determine success at each stage (and without imposing

assumptions about future changes in institutional behaviour or student decision-making).

We consider how the number and share of SET graduates could shift and what might

happen to the gender gap (Section 5).

4 The SET pipeline: gender differences by stage

4.1 Stage 1: SET readiness

This stage covers outcomes up to the NSC examination, when students obtain a pass

type that may confer university eligibility. We restrict the analysis to students eligible

for university study (those achieving a bachelor or diploma pass), but, because a bachelor

pass substantially increases the likelihood of enrolment relative to a diploma pass, treat

the bachelor pass as our first indicator of readiness.

In addition to a bachelor pass, we measure SET readiness using NSC subjects written

(maths, physical science, agricultural science and life science) and high-level performance

in maths, defined as scoring 60% or above. A distribution-based measure of maths

achievement is preferred by Speer (2023), who define readiness as scoring at least one

standard deviation above the mean. Among university-eligible candidates in our sample,

one standard deviation (19.19) above the mean score of 44.64% corresponds to 63.81%,

which is practically very close to our chosen threshold. Note for those who did not write

mathematics, criterion 6 is zero by design.

Table 3 shows the share of students in our sample who meet each criterion, separately

by gender, as well as the average number of criteria met. The last column shows

the male-female gap. Due to the large sample size, most differences are statistically

significant, even when they are practically small. We thus do not show significance

levels.

On average, male students are more likely to have written agricultural science and

physical science, but less likely to have written life science or achieved a bachelor pass.

While a similar share of eligible male and female students write maths, male students are

more likely to score above 60%. Male students are also more likely to meet criteria 3, 4

and 5 – with the likelihood increasing at each stage, respectively. Male students are thus

overrepresented at the upper tail of SET readiness.

To show that these criteria predict enrolment in SET qualifications, Table 4 shows
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regressions of SET enrolment6 on the six criteria, both for the full sample of eligible NSC

candidates (columns 1 and 2) and for those who attend university (columns 3 and 4).

Given that we pool data from six NSC cohorts, we include cohort fixed effects to control

for any linear time trends.

Table 3: SET readiness criteria among those eligible

Everyone Males Females Male-female
gap

Criterion 1: Bachelor pass 47.91 46.21 49.42 -3.21
Criterion 2: Wrote maths 44.49 44.58 44.4 .17
Criterion 3: Wrote science 33.7 35.48 32.11 3.37
Criterion 4: Wrote life sci 52.23 50.19 54.04 -3.86
Criterion 5: Wrote agri sci 11.61 12.9 10.46 2.44
Criterion 6: 60+ in maths 9.81 11.65 8.18 3.46
At least 3 met 35.52 35.79 35.29 .5
At least 4 met 21.64 22.16 21.17 .99
At least 5 met 8.59 9.43 7.85 1.58
Avg no. criteria met 2 2.01 1.99 .02

N 1713150 807116 906034

Source: NSC 2011-2016; pooled. Note: Science (criterion 3) refers to physical science.

Table 4: SET readiness criteria and majoring in SET

(1) (2) (3) (4)
Dep var: Enrolment in SET Eligible sample Eligible sample Uni enrolees Uni enrolees

Criterion 1: Bachelor pass 0.089*** 0.008***
(0.001) (0.002)

Criterion 2: Wrote maths 0.005*** 0.022***
(0.001) (0.002)

Criterion 3: Wrote science 0.161*** 0.344***
(0.002) (0.003)

Criterion 4: Wrote life sci 0.011*** 0.020***
(0.001) (0.003)

Criterion 5: Wrote agri sci 0.026*** 0.072***
(0.002) (0.003)

Criterion 6: 60+ in maths 0.275*** 0.141***
(0.003) (0.003)

Avg criteria met 0.086*** 0.127***
(0.001) (0.001)

NSC year = 2012 0.004*** 0.002** 0.006*** 0.001
(0.001) (0.001) (0.002) (0.002)

NSC year = 2013 -0.005*** -0.004*** -0.011*** -0.021***
(0.001) (0.001) (0.002) (0.002)

NSC year = 2014 -0.003*** -0.005*** -0.012*** -0.019***
(0.001) (0.001) (0.002) (0.002)

NSC year = 2015 -0.004*** -0.008*** -0.018*** -0.027***
(0.001) (0.001) (0.002) (0.003)

NSC year = 2016 -0.003*** -0.008*** -0.015*** -0.024***
(0.001) (0.001) (0.002) (0.003)

Constant -0.021*** -0.055*** 0.063*** -0.056***
(0.001) (0.001) (0.003) (0.002)

Observations 1,692,661 1,692,661 659,167 659,167
R-squared 0.242 0.190 0.232 0.193
Standard errors in parentheses are robust to clustering at the school level. *** p<0.01, ** p<0.05, * p<0.1.
Source: NSC 2011-2016, HEMIS 2012-2022.

6Defined as enrolling in an SET field of study at the point of university entrance.
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All six criteria are predictors of SET enrolment, the strongest being scoring 60%+

in maths. Those who scored 60%+ in maths are 27.5 percentage points more likely

to enrol in SET, even after controlling for other criteria. Because the 60%+ maths

indicator is nested within the wrote maths indicator, it likely absorbs much of the shared

explanatory power of maths achievement, leaving the coefficient on the taking maths

indicator comparatively small.

Among university entrants, the strongest predictor is having taken physical science,

which raises the likelihood of enrolling in SET by 34.4 percentage points. Column 2

further shows that each additional criterion met increases the probability of enrolling in

SET as a first qualification by 8.6 percentage points in the full eligible sample, increasing

to 12.7 percentage points among university entrants (column 4).

According to Speer (2023), one might assume that the best way to measure SET

readiness is to use a student’s predicted probability of pursuing a SET qualification based

on their school-exit performance and profile, taken from regression models. However,

Speer (2023) notes this approach is problematic because actual outcomes are influenced

not only by readiness but also by factors such as personal preferences or discrimination.

Consequently, the relationship between readiness criteria and SET participation likely

differs for men and women. Using the criteria themselves provides a more objective

measure of readiness than relying on predicted outcomes.

Next, we explore how enrolment patterns differ by SET readiness.

4.2 Stage 2: University attendance

The next step in the SET pipeline is attendance (used interchangeably with enrolment).

On average, female students are more likely to enrol in public higher education (see

Table 2), but there could be differential selection in attendance for males and females by

SET readiness, which would make the impact of attendance on the gender gap in SET

ambiguous. The top panel of Table 5 shows that enrolment is strongly related to SET

readiness. Those who meet none of the SET-readiness criteria have only an 8% chance

of attending university. By design, this reflects students with a diploma pass who did

not write any of the subjects maths, physical science, life science or agricultural science.

Meeting just one criterion more than triples the likelihood of attendance.

For every level of SET readiness in the top panel of Table 5, female students are more

likely to enrol in a public university than males. The gap is smallest among the most

and least SET ready (meeting no criteria and meeting all six criteria). The gap is largest

among those meeting two criteria, diminishing thereafter.

It is somewhat surprising that students meeting three criteria have a lower probability

of enrolling than those meeting just two. This is likely because, among the three-criteria

group, fewer students hold a bachelor pass (only 40%) even though most take maths,

physical science, and life science. In contrast, the two-criteria group is dominated by
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bachelor passes (65.3%), with the second criterion most often met being life sciences

(62.9%). Students meeting four criteria also largely take maths, physical science, and life

science, but a much higher share (81%) hold a bachelor pass, which likely contributes to

their substantially higher enrolment probability.7

Table 5: University enrolment rates by SET readiness

Everyone Males Females Male-female
gap

Share who enrol
Met 0 criteria 8.32 7.33 9.25 -1.92
Met 1 criteria 28.74 25.4 31.64 -6.23
Met 2 criteria 42.43 36.44 47.61 -11.17
Met 3 criteria 38.56 36.37 40.46 -4.09
Met 4 criteria 61.87 59.69 63.75 -4.05
Met 5 criteria 85.66 84.42 86.9 -2.48
Met 6 criteria 91.44 90.82 92.76 -1.94
At least 3 met 38.56 36.37 40.46 -4.09
At least 4 met 61.87 59.69 63.75 -4.05
At least 5 met 86.16 85.16 87.24 -2.08

Readiness among enrolees
At least 3 met 55.48 58.69 52.98 5.71
At least 4 met 40.3 43.77 37.59 6.18
At least 5 met 19.08 22.28 16.58 5.69
Avg no. criteria met 2.87 3 2.78 .22

Source: NSC 2011-2016, pooled; HEMIS 2012-2022. Enrolment is defines as enrolling at any
point within a six-year period after writing the NSC.

Although female students enrol at higher rates than males, male and female students

differentially enrol based on SET readiness. Considering the second panel of Table 5,

it is apparent that a higher share of male enrolees meet SET-readiness criteria: 59% of

male enrolees met at least three criteria, compared to 53% of females. Comparing this

to Table 3, the gender gaps have grown almost five-fold. This shows that male enrolees

are more “positively selected” than females – that is, the male students who enrol tend

to be those who are usually the most SET ready, while female enrolees include both SET

ready and those not as SET ready.

4.3 Stage 3: Enrolment in SET

In South Africa, students apply to a universities in a decentralised manner and typically

present a first and second choice for qualifications and programmes in which they would

like to enrol. For simplicity, we use initial enrolment in SET as the variable of interest

here, since this likely most accurately reflects students’ eligibility for their programme at

the point of university entrance, and intentions for their future before university specific

factors come into play. We note, however, that while choosing SET fields of study will

likely reflect a relationship with SET readiness, this choice will also depend on many other

factors, including preferences, peer and family effects, background dynamics, the subjects

7See a breakdown of these rates by gender in Table A1 in the appendix.
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involved, failure to be selected for first choice programmes, a lack of career guidance and

funding availability (Dube et al., 2022), all of which may also differ by gender.

Table 6 shows the share of university enrolees who enrol in SET. It is apparent that

the likelihood of enrolling in SET rises with SET readiness, with the largest jump in

likelihood occurring between three and four criteria met (27.9% to 46.14% chance).

Table 6: Share of enrolees choosing SET

Avg criteria met Everyone Males Females Male-female
gap

Met 0 criteria 7.26 10.55 4.8 5.76
Met 1 criteria 7.12 9.77 5.27 4.51
Met 2 criteria 11.36 15.95 8.31 7.64
Met 3 criteria 27.9 36.77 21.18 15.58
Met 4 criteria 46.14 58.51 36.24 22.27
Met 5 criteria 58.29 68.02 48.75 19.27
Met 6 criteria 71.55 75.33 63.6 11.74

Overall 29.41 38.61 22.22 16.4

Source: NSC 2011-2016, pooled; HEMIS 2012-2022.

Overall (bottom row), 29.41% of enrolees begin in SET, including 38.61% of males

and 22.22% of females, thereby disproportionately favouring male enrolment. Indeed, at

every level of SET readiness, males are more likely to enrol in SET fields. The gaps are

largest at higher levels of SET readiness, with the exception of meeting six criteria.

Results show that the probability of initially enrolling in SET for a male student who

is moderately SET ready (meeting three criteria) is the same for a female student who

meets four criteria (≈ 36%). When a female student meets five criteria, the probability

of enrolling in SET is lower, (by ten percentage points), than for a male student meeting

four criteria (58.51% vs. 48.75%).

Notably, Table 6 shows that only 70% of the most SET-ready students enrol in SET

qualifications. Table A2 in the appendix shows that the majority of the most SET-ready

students who do not enrol in SET instead enrol in health and human services (49% of

females meeting all six criteria and 36% of males), followed by commerce and law (19%

of females meeting all six criteria vs 24% of males meeting six).

It is also worth discussing the apparent oddity that meeting no criteria indicates a

marginally higher likelihood of enrolling in SET compared to meeting just one. This

appears to be driven by male students with a diploma pass. One might therefore ask

where these zero criteria met students are enrolling, and into which SET programmes?

Students (both male and female) meeting no criteria but enrolling in SET are doing so

primarily at universities of technology (UoTs; 58%) and comprehensive universities (CUs;

28%), primarily in National Diplomas (63% and 66%, respectively). A majority of these

qualifications, which do not require a bachelor pass, are in computer and information

sciences. Importantly, some SET subfields may not require any of the SET subjects we

include in our analysis, or even require a student to have completed an equivalent subject
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in their NSC.

Table A3 in the appendix shows the most common majors chosen by male and female

students separately, at each level of SET readiness (number of criteria met). Female

enrolees tend to choose life science most often (21% of female SET enrolment), while

engineering is more common for male SET enrolees (36%). The largest gender gap is in

engineering, where just 18% of female SET enrolees choose engineering – half the share

among males. These patterns largely hold irrespective of SET readiness. A larger share

of the not SET-ready students enrol in computer and information sciences (three quarters

of those meeting no criteria), whereas the most SET-ready students enrol in engineering

(44% of males and 26% of females). For females meeting six criteria, a similar share enrol

in life sciences as engineering (25%). The share of females enrolling in life science exceeds

the share in engineering at less than six criteria, with the share being highest at 30%

among those meeting five criteria.

Ultimately, it is clear that SET readiness and SET enrolment are positively correlated,

but SET-readiness differences between male and female students cannot account for the

gender gap: even among the most SET-ready students, gender gaps prevail.

4.4 Stage 4: Graduating with an SET qualification

Here, we consider if persistence in SET to graduation is related to SET readiness.

Graduation is defined at completing a qualification within a six year period, from when

we first observe a student enrolling. For later NSC cohorts (e.g. 2016), we will only be

able to observe those who enrolled in 2017 for a full six years. Pooling multiple NSC

cohorts allows us to address this limitation.

Students may not complete a SET qualification in the six-year window if they (1)

dropout, (2) switch to a non-SET qualification, or (3) are still continuing. Figure 1 shows

that graduating in SET after starting in a non-SET field is unlikely, but not impossible

(7% of SET graduates from the 2011-2016 NSC cohorts do not begin in SET8). Therefore

some SET students may also still be enrolled, not because of longer time-to-graduation,

but because the point at which we first observe them enrolling was not the point at which

they enrolled in a SET qualification.

Table 7 (top panel, bottom row) shows the share of all university enrolees who

graduate with a qualification in SET. Not only is this share just over half the share who

enrol in SET, the share of male enrolees graduating in SET remains disproportionately

higher than females. That is, among enrolees, SET enrolment is 29.41% of all enrolment,

38.61% among male enrolees and 22.22% among female enrolees. At the graduation

stage, these shares shift: 17.21% of all enrolees graduate in SET, 21.2% of male enrolees

8The largest share begin in ‘Business, Economics and Management Studies’: 36.12% of females and
44.65% of males (40% overall).

16



graduate in SET and 14% of female enrolees. Thus the drop is disproportionate for males

(17 percentage points males vs. 8 percentage points for females).

The gender gap has almost halved, falling from 16.4 percentage points in SET

enrolment (Table 6) to 7.12 percentage points. That the gender gap narrows at this

stage contrasts findings of Speer (2023), who finds a growing gender gap at this point,

but is consistent with South African literature that males dropout at higher rates than

females (van Broekhuizen et al., 2016; Van Broekhuizen & Spaull, 2017).

Table 7: Share of enrolees graduating in SET

Avg no. criteria met Everyone Males Females Male-female
gap

Sample: all enrolees
Met 0 criteria 2.33 3.08 1.77 1.31
Met 1 criteria 2.69 3.6 2.05 1.55
Met 2 criteria 5.04 7.2 3.6 3.6
Met 3 criteria 15.27 18.66 12.71 5.95
Met 4 criteria 28.73 34.05 24.48 9.57
Met 5 criteria 36.74 39.82 33.73 6.09
Met 6 criteria 43.63 43.66 43.57 .08
Overall 17.2 21.2 14.07 7.12

Sample: SET enrolees
Met 0 criteria 24.92 24.79 25.15 -.36
Met 1 criteria 26.92 28.56 24.8 3.76
Met 2 criteria 36.79 39.34 33.54 5.81
Met 3 criteria 49.88 46.82 53.91 -7.09
Met 4 criteria 58.36 55.32 62.29 -6.97
Met 5 criteria 60.17 56.18 65.62 -9.44
Met 6 criteria 58.8 55.96 65.87 -9.91
Overall 54.22 51.61 57.77 -6.16

Source: NSC 2011-2016; pooled, HEMIS 2012-2022.

At each level of readiness, female students are less likely to graduate with a SET

qualification, but this no longer holds when conditioning on initially enrolling in SET:

female students who initially enrolled in SET are 6.18 percentage points more likely to

graduate in SET (bottom panel, bottom row). Among students with the highest SET

readiness, females have the greatest ‘advantage’ over males in terms of SET graduation.

These patterns could reflect a combination of higher dropout or switch-out from SET

among male students, or reflect that they are taking longer to complete. Indeed, double

the share of males who enrol in SET dropout compared to females (24.74% vs. 12.34%)9.

Females who enrolled in SET also graduate in non-SET fields at a higher rate than males

(58.05%10 vs. 33.55%), suggesting the lower rate of male graduation in SET is not a

function of more males shifting to non-SET qualifications.

Among non-SET enrolees, 59.17% of males graduate vs. 69.54% of females. The

overall gender gap is thus smaller in SET graduation, suggesting that although female

students outperform their male peers, there is a dimension of relative male advantage (or

female disadvantage) in SET trajectories.

9These rates are somewhat lower than dropout from non-SET enrolment, which was an average of 26.88%
and 16.6% for males and females respectively among the 2011-2016 NSC cohorts.

10This is conditional on starting in SET, not graduating in SET, and not dropping out.
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Importantly, the highest male dropout from SET occurs among those who are the

least SET ready. Fifty percent of males from the 2011-2016 NSC cohort who enrolled

without meeting any criteria dropout of SET, vs. less than a quarter of those meeting

four, five or six criteria (Figure 3).

Figure 3: Dropout rates from SET by gender and number of criteria met

Source: Own calculations using HEMIS 2012-2022; NSC 2011-2016, pooled.

It is interesting to note that at low levels of readiness, even though female students

are less likely to drop out, Table 7 shows a male advantage in graduation at one and

two criteria met. This could suggest that less SET-ready females who remain are taking

longer to complete.

4.5 Decomposing the gap

Here, our goal is to quantify the importance of each stage in an intuitive way. The

decomposition will be most intuitive using a binary measure of readiness. The biggest

jump in SET enrolment probability is from those who meet three or fewer of the readiness

criteria (27.9%) to those who meet four or more (46.15%).11 For our decomposition, we

show two alternatives: defining someone as SET ready if they are eligible and meet at

least four of the six readiness criteria in the first instance, and five in the second.

With reference to Table 8, the overall gap to decompose is the difference between

the starting point – the share of males in the pooled NSC cohorts, and the end point,

the share of males among SET graduates: 54,06% - 45.65% i.e 8.41 percentage points –

representing how much the gender gap grows from the initial to the final stage.

When we go from the overall sample (45,65% male) to only those who are eligible

(47.11% male), the male share has increased by 1.46 percentage points. Applying the

formula presented in Section 3, the eligibility stage accounts for 1.46/8.41=17.36%.

11The same is true for graduation.
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Table 8: Decomposing the SET pipeline

Min 4 criteria for SET ready Min 5 criteria for SET ready

Obs % male Share
explained

Obs % male Share
explained

NSC candidates 2011–2016 2954196 45.65 2954196 45.65
University eligible 1713150 47.11 17.36 1713150 47.11 17.36
SET ready 370675 48.25 13.56 147213 51.7 54.58
Enrol in SET qualification 193924 57.58 110.94 193924 57.58 69.92
Graduate in SET qualification 113402 54.06 -41.85 113402 54.06 -41.85

Source: NSC 2011-2016, pooled; HEMIS 2012-2022.

Using the same approach, the SET-readiness stage contributes to 13.56% of the gap.

Enrolment in SET contributes more than 100% (i.e.110%), since the growth in the gap

between this point and the SET-readiness stage is greater than the overall gap. Since

the male share of the sample shrinks between enrolment and graduation, we observe a

contribution of -41.85% at this final stage.

The contributions against the gender gap are illustrated in Figure 4. Because a student

may not be SET ready but still end up in an SET field of study, the contribution of the

SET-readiness stage should be seen as an upper bound of its importance. The same is

true for initially enrolling in SET.

Figure 4: Contributions of each stage to the gender gap

Note: SET ready defined as meeting at least 4 criteria.
Source: Own calculations using HEMIS, 2012-2022; NSC 2011-2016.

When switching our indicator of SET readiness from a minimum of four to five

criteria, this mechanically alters the contribution of SET readiness and enrolment in

SET qualifications. Males are more SET ready under this definition than females, thus

19



this adjustment raises the contribution of the SET-ready stage to the overall gap to

54.58% points. This lowers the contribution of the enrolment in SET stage to 70%.

These results suggest that in terms of the SET gender gap, if targetting a higher

proportion of female SET graduates is the aim, then enrolling a higher share of female

students may help. Given their higher completion probabilities, this may raise the number

of overall graduates too.

The most SET-ready female students (six criteria met) who do not enrol in SET, enrol

in majors such as those classified as ‘Health Professions and Related Clinical Sciences’

(48%) and ‘Business, Economics and Management Studies’ (17.5%), closely followed by

‘Education’ (16.43%).12 Among females who meet five criteria, the share enrolling in

health sciences drops to 34%, again followed by those enrolling in commerce-related

majors (28%) and education (14%). If one thinks of these subjects as potentially drawing

SET-ready female students away from SET, these majors may be good targets if the goal

is to increase the representation of females in SET at the enrolment stage. Among female

SET enrolees who graduate in non-SET fields, the largest share graduate in health and

related sciences (32.82%), followed by education (21%) and ‘Languages, Linguistics and

Literature’ (15.4%).

If, however, male persistence in university – and SET in particular – is a concern,

a closer look at the pipeline between enrolment and graduation appears to be the key

place to start. The SET field with the highest dropout rate for males is computer and

information sciences (30.85% of males enrolled in this field exit without completing),

closely followed by agriculture and related sciences (27.24%). The highest number of

males dropping out are engineering enrolees – almost 10 000 (9 473) from the 2011-2016

NSC cohorts, and 34.29% of all male SET dropouts. Engineering may thus be a good

candidate for targetting male retention in SET. Or, given the disproportionate share

of males who enrol in engineering, perhaps better academic advising at the point of

application and enrolment may be more constructive. This could especially assist among

the least SET-ready males who are the most likely to dropout.

5 Simulation exercise

Recent results are derived from NSC cohorts whose composition differs from that of more

recent cohorts. While these historical patterns remain informative, it is useful to consider

how today’s NSC cohort composition – particularly in terms of gender and SET readiness

– might translate into progression through the public higher education SET pipeline.

As Table 9 shows, in recent years female students have increasingly outperformed

their male peers in bachelor pass achievement (relative to diploma pass, since the

12These shares differ marginally from Table A2 in the appendix, since the table has aggregated fields to
a higher level.
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table is restricted to university eligible students). Maths and physical science subject

participation has also declined. While a higher share of males still write physical science

compared to females, the rate at which maths has declined among males means a higher

share of female students now write maths compared to males. These shifts suggest that

the pool of students eligible and prepared for SET study has changed in important ways.

Table 9: Summary statistics by gender: NSC bachelor and diploma passes, 2013-2023

2013 2015 2017 2019 2021 2023

Fem Male Fem Male Fem Male Fem Male Fem Male Fem Male

Age 18.37 18.76 18.33 18.78 18.19 18.64 18.19 18.63 18.23 18.71 17.17 17.63
Any pass 1 1 1 1 1 1 1 1 1 1 1 1
Bachelor pass .52 .49 .49 .46 .5 .47 .58 .55 .61 .56 .66 .61
Diploma pass .48 .51 .51 .54 .5 .53 .42 .45 .39 .44 .34 .39
NSC average .58 .56 .57 .55 .57 .56 .57 .56 .58 .56 .59 .57
Took mathematics .45 .45 .44 .43 .48 .46 .46 .42 .41 .36 .4 .32
Mathematics mark 44.07 49.19 41.61 46.83 41.91 46.9 40.01 44.85 43.08 46.56 44.38 49.16
Math score 60%+ .21 .29 .18 .26 .18 .26 .14 .21 .18 .25 .2 .29
Top 10% maths .13 .2 .14 .21 .15 .22 .13 .19 .14 .2 .11 .17
Maths literacy mark 52.33 53.82 49.53 50.79 48.08 49.6 50.73 53.15 50.22 52.42 50.79 53.26
Took physical science .32 .36 .32 .34 .35 .37 .33 .33 .31 .28 .32 .25
Physical science mark 46.91 49.51 45.4 48.07 47.56 50.67 50.55 53.39 47.74 49.96 46.17 48.78
Took agricultural science .1 .12 .11 .14 .12 .14 .12 .14 .13 .15 .15 .15
Agricultural science mark 50.14 49.93 49.31 49.31 48.09 48.51 49.62 49.23 51.59 50.74 54.75 53.21
Took life science .54 .5 .55 .51 .59 .53 .58 .52 .54 .48 .57 .47
Life science mark 50.58 49.37 51.85 50.99 53.6 52.83 50.47 49.5 53.66 51.96 53.21 51.42
Took Eng Home Lang .29 .24 .27 .22 .25 .22 .26 .22 .22 .2 .21 .19

N 169067 146802 166669 148889 135577 119482 145654 124646 192884 159160 281002 225575

Source: NSC 2013-2023.

By separating compositional effects from within-university dynamics, this component

of the analysis clarifies the extent to which future changes in SET participation and

completion can be attributed to cohort replacement alone, versus requiring changes in

access, sorting, or progression within the higher education system.

Using our 2011-2016 pooled data, we predict gender- and SET-readiness

criteria-specific transition rates for university eligibility, university enrolment, SET field of

study selection, and SET graduation. For each stage, predicted probabilities are obtained

from probit models in which the outcome of interest is regressed on an indicator for male

and a set of indicators capturing the six SET-readiness criteria.

We then apply these predicted probabilities in a microsimulation of the 2023 NSC

cohort (the most recent cohort available), assigning each student stage-specific transition

probabilities based on their observed gender and readiness profile. Progression (‘survival’)

through the SET pipeline is simulated sequentially, so that at each stage the probability

of remaining on the SET pathway is determined by the individual’s gender–criteria

combination and the corresponding estimated transition rate.13

This exercise necessarily relies on strong assumptions, most importantly that the

13At each stage, progression is determined by comparing the individual’s predicted probability to a draw
from a uniform(0,1) distribution.
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estimated transition relationships from earlier cohorts remain stable and that students

do not respond to changes in NSC cohort composition in ways that alter higher-education

choices, institutional responses, or progression dynamics. Although this stability

assumption is unlikely to hold fully in practice, the simulation isolates the mechanical

effect of cohort composition alone, thereby offering a useful benchmark for understanding

how demographic and preparation shifts may shape future SET graduation outcomes.

Results of the simulation are presented in Figure 5. The top left-hand side of the

Figure shows the number of males and females at each of the four stages in 2014 (the

NSC cohort from a decade before), with the bottom left-hand side showing the share of

male students at each stage. The right-hand side shows the simulated equivalents for the

2023 NSC cohort.

With reference to the top right corner, numbers mechanically increase at each stage

because the 2023 NSC cohort size is larger. The simulation assumes that spaces become

available to absorb the increased numbers, since by design the probability of enrolling

based on certain characteristics remains unchanged – if there are more students with the

characteristics, the simulation will ‘allow’ them to enrol.

Notably, however, under these assumptions gender gaps change as composition of the

NSC cohort changes. While a similar share of males remain eligible, there is growth in

the pro-female gap in eligibility and a decrease in the pro-male gap in SET enrolment

from 57% to 51%. Because females have higher probabilities of completion, this reduces

the gender gap in graduation by six percentage points.

The implied transition rates between stages for the 2023 NSC cohort (for example,

the number of male SET graduates divided by the number of male SET enrolees) may

not exactly match the observed transition rates for the 2014 cohort. This difference

arises because simulated aggregate transition rates are functions of both the estimated

conditional probabilities and the composition of the cohort to which they are applied.

Therefore, shifts in observable characteristics – and their joint distribution – can lead to

differences between simulated and observed stage-to-stage progression rates.

In a second simulation we do not condition on gender-specific transition rates observed

between 2011 and 2016. Based purely on SET-readiness criteria, we observe an even

higher share of female SET graduates and even a higher share of SET enrolment (Figure

6). Again, this assumes the system can expand to cater for additional entrants.

These results suggest that should existing transitions prevail, gender parity could

be achieved and exceeded in the near future, based on shifts in the SET-readiness

composition of NSC cohorts alone. That said, if the production of SET graduates remains

a priority, the persistence to graduation within six-years also needs to be addressed.
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Figure 5: 2014 NSC cohort vs. simulated numbers for 2023 NSC cohort

Source: Own calculations using HEMIS, 2023; NSC 2011-2016. Note: Enrolment is conditional on
eligibility, enrolment in SET conditional on enrolment, and graduation conditional on enrolment in SET.

Figure 6: 2014 NSC cohort out vs. simulated numbers for 2023 NSC cohort

Source: Own calculations using HEMIS, 2023; NSC 2011-2016. Note: Share male enrolled is conditional
on eligibility, enrolment in SET conditional on enrolment, and graduation conditional on enrolment in
SET.
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6 Conclusion

This paper examines gender differences along the SET pipeline in South Africa,

from school exit through university enrolment to qualification completion. Motivated

by persistent concern about both the overall supply of SET graduates and the

under-representation of women in these fields, we asked where gender gaps emerge,

whether they reflect differences in SET readiness at school exit, and how changing cohort

composition may shape future outcomes.

We find that male students from the 2011-2016 NSC cohorts are modestly more likely

than female students to meet high thresholds of SET readiness at the point of school

exit. However, readiness differences alone do not explain the observed gender patterns in

SET enrolment in higher education. Conditional on eligibility, males are more strongly

sorted into SET fields at university entry, indicating that the enrolment stage represents

a major point at which the gender gap widens.

By contrast, once enrolled in SET programmes, female students exhibit equal or

higher probabilities of persistence and graduation relative to their male counterparts.

This implies that this stage of the pipeline attenuates rather than amplifies the gender

gap. South Africa’s SET pro-male gender gap is primarily a sorting problem, not a

success problem.

Decomposition results confirm that the largest contribution to overall gender disparity

arises at the transition into SET study, not from differential completion conditional on

enrolment. These findings suggest that the under-representation of women in SET fields

in South Africa is driven less by differential academic success once enrolled and more by

sorting into fields of study at the point of entry.

The simulation exercise further demonstrates that recent shifts in the academic profile

of school-leaving cohorts – including rising female bachelor-pass rates and changing

subject participation patterns – are likely to narrow the gender gap in SET enrolment

and graduation if historical transition relationships persist. Under these assumptions,

gender parity in SET completion could be reached or exceeded in the near future purely

through cohort composition effects. Nevertheless, the simulation also highlights that

overall graduate production remains constrained by persistence within SET programmes,

indicating that improving progression to timely completion remains central to meeting

national skills targets.

We do not evaluate specific mechanisms in this paper, but findings suggest two policy

implications. First, interventions aimed at increasing female participation in SET may

be most effective if focused on university applications and field choice, where many

SET-ready women appear to choose alternative programmes such as health sciences,

commerce, or education. Second, if the policy priority is to increase the total supply of

SET graduates, improving retention – particularly among male students in high-attrition
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fields such as engineering and computing – may increase graduate numbers without

necessitating system expansion.

More broadly, the findings underscore the importance of analysing educational

pipelines as multi-stage processes. Aggregate gender differences in SET outcomes cannot

be attributed to a single point of disadvantage; rather, they reflect an interaction of school

preparation, field choice, and differential persistence. Understanding these stage-specific

dynamics is essential for designing policies that both expand participation and improve

completion in strategically important fields. It would be helpful for future research to

consider dimensions of SET enrolment and persistence that may differ by gender, such as

qualification type (diploma or degree), institution type (TU, CU or UoT) to guide more

nuanced and better-targeted policy and decision making.
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Appendix A

Figure A1: Example of the public university SET pipeline from school-exit, column shares

Source: Own calculations using NSC 2016; HEMIS 2017-2022.
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Table A1: Share of each criteria by number of criteria met

Female Male

No.
criteria
met

Bachelor
pass

Wrote
maths

Wrote
science

Wrote
life sci

Wrote
agri
sci

60+
in

maths

Bachelor
pass

Wrote
maths

Wrote
science

Wrote
life sci

Wrote
agri
sci

60+
in

maths

0 0 0 0 0 0 0 0 0 0 0 0 0
1 .25 .23 .01 .45 .07 0 .23 .2 .02 .47 .09 0
2 .47 .34 .16 .73 .3 0 .38 .39 .25 .65 .33 0
3 .18 .92 .82 .94 .1 .03 .22 .91 .82 .89 .13 .04
4 .57 1 .96 .94 .44 .09 .59 1 .97 .84 .43 .18
5 1 1 1 1 .29 .72 .99 1 1 .99 .24 .77
6 1 1 1 1 1 1 1 1 1 1 1 1

Source: NSC 2011-2016.

Table A2: Broad non-SET field choice by gender and number of criteria met

Number of criteria met

Zero One Two Three Four Five Six

F M F M F M F M F M F M F M

Commerce & Law .61 .63 .42 .52 .38 .48 .45 .56 .36 .51 .32 .42 .19 .24
Hum, Social Sci & Tourism .32 .33 .34 .3 .35 .33 .34 .28 .33 .25 .2 .16 .16 .14
Health & Human Services 0 0 0 0 .02 .01 .04 .02 .12 .07 .34 .25 .49 .36
Education & Training .07 .05 .24 .17 .24 .18 .17 .14 .2 .17 .14 .16 .16 .27

Source: NSC 2011-2016, HEMIS 2012-2022.

Table A3: Initial SET field choice by gender and number of criteria met

Number of criteria met

All Zero One Two Three Four Five Six

F M F M F M F M F M F M F M F M

Agriculture & related sci .09 .06 .04 .06 .06 .07 .11 .12 .15 .11 .08 .05 .06 .04 .07 .04
Architecture & built environ .05 .05 .02 .03 .03 .05 .05 .08 .07 .09 .05 .06 .03 .03 .02 .02
Computer & information sci .19 .2 .73 .74 .56 .59 .4 .4 .28 .28 .15 .17 .08 .1 .06 .07
Engineering .18 .36 .02 .02 .02 .03 .07 .13 .17 .27 .17 .4 .23 .44 .26 .44
Life sciences .21 .1 .12 .1 .09 .07 .07 .06 .11 .06 .22 .1 .3 .14 .25 .13
Mathematics & statistics .1 .09 .05 .04 .12 .09 .12 .08 .07 .07 .1 .09 .1 .11 .15 .15
Physical sciences .19 .13 .02 .02 .13 .11 .18 .13 .16 .11 .22 .13 .19 .14 .2 .15

Source: NSC 2011-2016, HEMIS 2012-2022.
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