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Abstract
As an alternative to traditional academic schooling, vocational schooling in South Africa may
serve as a safety valve for students encountering diﬃculty in the transition from school to work.
Yet ineﬀective vocational schooling could also be a sinkhole, oﬀering little chance for success on
the labor market. After deﬁning the terms “safety valve” and “sinkhole” in a model of human
capital investment with multiple schooling types, I test for evidence of these characteristics using
a panel of urban youth in South Africa. I ﬁnd support for the safety valve role of vocational
schooling, with a small increase in vocational enrollment in response to grade failure, compared
to a decline of 38 percentage points for academic enrollment. Vocational schooling also serves
as a safety valve for pregnant girls. In contrast, I ﬁnd no evidence that vocational schooling is a
sinkhole, with wage and employment returns at least as large as those for academic schooling.
These ﬁndings persist after extending the model to account for multi-dimensional ability and
splitting the sample among various subsamples of interest. The results suggest that vocational
schooling plays an important role in easing diﬃcult school to work transitions for South African
youth.
JEL classiﬁcation: I25; J24; J31; O12. Keywords: human capital investment; vocational school
ing; youth unemployment; South Africa.
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Introduction

Youth in South Africa face a diﬃcult transition from school to work. Students face wide varia
tion in school quality and high rates of grade failure and repetition. Those in the labor market
face an unemployment rate in excess of 50%,1 with surprisingly few opportunities in the informal
sector. Improving the school to work transition for youth, particularly for those from vulnerable
circumstances, is a key social and political issue. Vocational schooling, in which about 400,000
students enroll each year,2 oﬀers the promise of an alternative educational path for students strug
gling in the traditional general education system. Vocational education may also be an eﬀective
means to provide youth with skills that employers seek. The South African government intends
to expand vocational secondary programs by over 6 times current enrollment in the coming years
(Oxford Business Group 2012). Yet little is known about what types of students enroll in vocational
programs in South Africa, why they choose to enroll, or how they fare on the labor market.
This paper analyzes the role of vocational schooling in the school to work transition of South
African youth. Speciﬁcally, I examine whether vocational schooling serves as a safety valve for
students struggling in the general schooling system, experiencing adverse household shocks, or
forming new households. I also examine whether vocational schooling beneﬁts students after they
leave, or whether it is a sinkhole oﬀering little chance for success on the labor market. After
deﬁning the terms “safety valve” and “sinkhole” in a model of human capital investment with
multiple schooling types, I test for evidence of these characteristics in a panel of urban youth in
South Africa. I ﬁnd support for the safety valve role of vocational schooling, with a small increase
in vocational enrollment in response to grade failure, compared to a decline of 38 percentage points
for academic enrollment. Vocational schooling also serves as a safety valve for pregnant girls. In
1

Data for 15-24 year olds in 2005, compiled in Banerjee, Galiani, Levinsohn, McLaren and Woolard (2008).
Unemployment follows the “narrow” deﬁnition of the International Labor Organization (ILO), which classiﬁes working
age individuals as being in the labor force if during a week of reference they were employed or wanted to work and
were available to start working within a week but also had actively looked for work during the past four weeks.
2
Estimate based on 269,054 enrolled in vocational secondary programs in 2006 (for Statistics 2011) and 140,000
average enrollment in universities of technology in 2006-2008 (Bunting and Cloete 2010).
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contrast, I ﬁnd no evidence that vocational schooling is a sinkhole, with wage and employment
returns at least as large as those for academic schooling. These ﬁndings persist after extending the
model to account for multi-dimensional ability and splitting the sample among various subsamples
of interest. The results suggest that vocational schooling plays an important role in easing diﬃcult
school to work transitions for South African youth.
Vocational schooling has been the subject of considerable previous economic research, much of it
focused on estimating comparative returns between vocational and general/academic programs. For
the developing world, Bennell (1996) provides an early review, questioning the then-conventional
wisdom that academic returns exceeded vocational. Since then, a number of researchers have
continued to estimate comparative returns for individual developing countries. A partial list in
cludes Egypt (El-Hamidi 2006), Indonesia (Newhouse and Suryadarma 2011), Taiwan (Rodgers,
Zveglich and Wherry 2006), Tanzania (Hawley 2003, Hawley 2008), and Thailand (Kahyarara and
Teal 2008), with varying results regarding the magnitudes of comparative returns. Two recent
studies (Oosterbeek and Webbink 2007, Malamud and Pop-Eleches 2010) rely on policy changes in
the Netherlands and Romania, respectively, to isolate plausibly exogenous changes in vocational
schooling.3 Both studies ﬁnd little diﬀerence in labor market outcomes between students with
vocational and academic schooling as a result of the policy change, and argue that non-random
selection into these tracks drives the varying ﬁndings of other studies in the literature. Hanushek,
Woessmann and Zhang (2011), using data from OECD countries, ﬁnd initial gains to vocational
schooling that are overtaken by academic schooling later in working careers, providing another
plausible explanation for contradictory ﬁndings regarding returns.
The notion of vocational schooling as safety valve or sinkhole has been discussed in previous
literature. Arum and Shavit (1995) consider whether vocational schooling in the United States “is
simply the crude mechanism of social exclusion” (i.e., a sinkhole), but conclude that “vocational
education is a safety net that reduces the risk of falling to the bottom of the labor queue” (p. 187).
3

Other researchers have also recently conducted experimental studies on vocational schooling in Africa, but results
are not yet ready for citation.
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For South Africa, Needham and Papier (2011) refer to a stigma attached to vocational school
ing, and the common perception that it is a sinkhole: “Some school [general education] students
saw FET college [Further Education and Training, or vocational secondary] education as a second
choice education that would result in low-paying jobs with no career prospects” (p. 36). They
also reference vocational schooling’s safety valve role, citing qualitative evidence of poor previous
schooling outcomes among vocational students: “Vocational education appeared to oﬀer chances
for second chance learners” (p. 39). This paper contributes to the literature by formalizing the
safety valve and sinkhole concepts in a human capital investment model; documenting the patterns
of diﬀerential selection into vocational and academic schooling in South Africa; and estimating the
wage and employment returns to each type of schooling. These returns estimates, while observa
tional in nature, use high-quality panel data that include complete schooling histories, measures of
ability, and actual (rather than potential) work experience, allowing for bias reductions relative to
similar estimates from a census or labor force survey.
In the next section, I deﬁne the terms “safety valve” and “sinkhole” in a simple model of
human capital investment. Section 3 describes the data and presents descriptive statistics. Section
4 analyzes the role of vocational schooling in youth enrollment choices and labor market outcomes.
Section 5 checks for robustness of results, and Section 6 concludes.
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Theory

2.1

Safety Valves and Sinkholes

Consider a generalization of the standard Becker/Mincer human capital model in which agents may
choose between two types of schooling (e.g., academic and vocational).4 Each type of schooling has
associated (and possibly agent-speciﬁc) return and cost functions, Rj (·) and Cj (·), for schooling
types j = {1, 2}. The cost functions are general and include both the monetary and psychic costs
4

The model developed in Becker (1967) found its most inﬂuential empirical counterpart in Mincer (1974). Card
(1999) oﬀers a simple and general form of the model that serves as the starting point for my extension to multiple
types of schooling considered here.
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of schooling. These return and cost functions depend on the type-speciﬁc stock of schooling Sj , the
agent’s ability A, and exogenous shifters Z.5 As is standard, assume that log Rj is increasing (and
possibly concave) in Sj and Cj is increasing and convex in Sj . Also assume that Rj is increasing
in A and Cj is decreasing in A: higher ability individuals earn higher returns and face lower costs
at any level of schooling. The signs of Rj and Cj are ambiguous with respect to Z.
In addition to possible diﬀerences in the curvature of the return and cost functions Rj (·) and
Cj (·) between schooling types, I assume that schooling type 2 carries a ﬁxed cost:

C2 (S2 , E(A), Z) = c2 (S2 , E(A), Z|S2 > 0) + φ · I(S2 > 0)

(1)

where I(·) is the indicator function and φ is the ﬁxed cost. The ﬁxed cost φ may be pecuniary
in nature, such as an application fee for schooling type 2, or non-pecuniary, such as a stigma for
attending a type 2 school, or the cost of acquiring information about this type of schooling.
The agent’s lifetime, discounted income Y is the sum of the schooling return functions: Y =
R1 (S1 , A, Z) + R2 (S2 , A, Z). The agent observes his or her own ability imperfectly, and must base
decisions on its expectation E(A). The agent’s optimization problem is then:6

max V = {log [R1 (S1 , E(A), Z) + R2 (S2 , E(A), Z)] − [C1 (S1 , E(A), Z) + C2 (S2 , E(A), Z)]}

S1 ,S2

(2)

The ﬁrst order conditions are:
∂Rj
∂Sj (Sj , E(A), Z)

Y

≥

∂Cj
(Sj , E(A), Z) for j = 1, 2
∂Sj

(3)

where the weak inequality allows for discrete increments of Sj and corner solutions. This is the
5

Without loss of generality, I assume that each agent has acquired suﬃcient prior schooling to make both types
of schooling an option, so that Sj = 0 presupposes this level of attainment. In South Africa, students who have
completed 9 years of schooling may choose to continue in the academic system or pursue vocational study.
6
I frame the problem as static for simplicity of exposition. The model could be made dynamic in a straightforward
manner, adapting the dynamic discrete choice framework of Pugatch (2011).
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standard result that the agent invests in each type of schooling Sj to equate (as closely as possible)
its marginal beneﬁts and costs. The ﬁxed cost to schooling type 2 adds the following participation
constraint:

log Y − c2 (S2 , E(A), Z) ≥ φ

(4)

The ﬁrst order conditions in (3) and the participation constraint (4) implicitly deﬁne the optimal
levels of schooling Sj∗ = Sj (E(A), Z). If there is heterogeneity in the population in the ﬁxed cost φ,
the ﬁrst result is that there exists a threshold φ∗ above which the agent will choose not to acquire
any type 2 schooling.
Now consider comparative statics with respect to ability. Suppose the agent revises his expected
ability, such as after failing a grade:
∂Rj
2
j=1 ∂E(A) (Sj , E(A), Z)

∂V
=
∂E(A)

Y

2
2
∂Cj
−
(Sj , E(A), Z)
∂E(A)

(5)

j=1

The ﬁrst term on the right-hand side of (5) is the (perceived) marginal return resulting from the
revision to expected ability, while the second term is the change in schooling costs. The ﬁrst term
is positive and the second negative, making the sign of the derivative unambiguously positive. This
positive sign is intuitive: perceived returns will fall when one revises expected ability downward
after failing a grade, or rise with gains in expected ability. Costs will rise in response to a failure,
or decrease with a gain in expected ability.
How will the change in expected ability aﬀect schooling choices? Deﬁne the schooling type
j-speciﬁc change in net returns as:

ΔA
j

≡

∂Rj
∂E(A) (Sj , E(A), Z)

Y

−

∂Cj
(Sj , E(A), Z)
∂E(A)

(6)

Although ΔA
j is positive for both types of schooling, it need not be equivalent across schooling
types, and therefore the agent may alter schooling investments diﬀerentially between types in order
5

A
to satisfy the ﬁrst-order conditions in (3). I refer to schooling type 2 as a safety valve if |ΔA
1 | > |Δ2 |:

if this inequality holds, then schooling of type 2 is less responsive to revisions in expected ability.
This implies, for instance, that students experiencing a grade failure would alter S2 by less than
S1 , choosing to decrease schooling of type 2 by less than the decrease in S1 . Because of discrete
increments of Sj and the possibility of corner solutions, we may observe no change in either type
of schooling.7 However, we are more likely to observe no change in the safety valve schooling type
S2 than in S1 .
The safety valve result applies equally to external shocks Z: schooling type 2 would also exhibit
Z
the safety valve property if |ΔZ
1 | > |Δ2 |, so that schooling type 2 would be less responsive to shocks

than type 1.8
The presence of a safety valve type of schooling is a boon for students experiencing negative
shocks, as they can shift their schooling choices in favor of the relatively less aﬀected type (S2 in the
running example). They do so until the ﬁrst-order conditions in (3) are satisﬁed, and the marginal
beneﬁts and marginal costs of each type of schooling chosen return to equilibrium. Nonetheless,
the presence of the safety valve may impose a signiﬁcant cost on students through the labor market
returns earned at the new optimal schooling choices. Denoting these labor market returns as
βj ≡

∂rj
∂Sj /Y

, I consider schooling type 2 to be a sinkhole if β2 < β1 for all S2 = S1 . That is, if

schooling type 2 generates lower labor market returns than type 1 at comparable schooling levels,
it is a sinkhole, because students must pay for the lower costs (pecuniary or non-pecuniary) of this
type of schooling in terms of labor market performance. In other words, a sinkhole schooling type
draws in students with low costs, but fails to oﬀer competitive returns on the labor market.9
7

Those whose ﬁxed cost of type 2 schooling type φ is suﬃciently high will continue to abstain from investing in
type 2 schooling.
8
The safety valve property requires symmetry with respect to the relative magnitudes of responses to positive and
negative shocks, so that negative (positive) shocks lead to larger decreases (increases) in type 1 schooling than type
2. The model may be generalized to allow for asymmetry in the absolute magnitudes, however.
9
Note that the presence of the ﬁxed cost makes it possible to observe an equilibrium in which the marginal returns
to schooling type 2 exceed those of type 1, but many students still optimally choose not to invest in type 2 schooling.
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2.2

Empirical Implementation

In this paper, I investigate the hypothesis that vocational schooling acts as a safety valve for South
African youth, i.e., that vocational schooling is type 2 in the notation of the human capital model
of Section 2.1. Speciﬁcally, I seek evidence that enrollment in vocational schooling responds less
than academic schooling to revisions of expected ability and external shocks. To do so, I will run
variations of the following regression:

j
j
Dit
= α0j + αfj Fit + αzj Zit + γ j Xit + Eit

(7)

where j = {a, v} indexes academic schooling a and vocational schooling v; i indexes individuals;
and t indexes time periods. The outcome variable Dj is an indicator for enrollment in schooling
type j; F is a vector of grade failure history; Z is a vector of external shocks; X is a vector of
additional controls, which may include ﬁxed eﬀects for individual, age, schooling level, and calendar
year, as well as other control variables; and E is an error term. In this regression, grade failure
history variables F proxy for revisions to expected ability, making the coeﬃcient αfj analogous to
10 Comparing the coeﬃcients αv and αa therefore provides a test of
ΔA
j in the model of Section 2.1.
f
f

the safety valve hypothesis: if vocational schooling is a safety valve, I should ﬁnd that αfa < αfv < 0.
Similarly, the safety valve hypothesis suggests that vocational enrollment should be less re
sponsive to external shocks Z, i.e., |αza | > |αzv |. Due to data limitations that I will explain in the
following sections, I will run variations of the safety valve regression (7) on subsets of the failure
and shock variables F and Z.
I am also interested in whether vocational schooling is a sinkhole, oﬀering lower labor mar
ket returns than academic schooling. Assuming that the type-speciﬁc schooling return functions
log Rj (·) are linear in Sj leads to an extension of the standard Mincer regression of (log) wages on
years of each type of schooling. To test the sinkhole hypothesis, I run a variant of the standard
10
Individual ﬁxed eﬀects will capture a student’s prior expected ability, while age and completed schooling terms
will capture average expected ability associated with those variables, allowing the failure terms to isolate changes in
expected ability.
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Mincer regression:

Yit = β0 + βa Sita + βv Sitv + γXit + Eit

(8)

where Y is a labor market outcome (employment or log wages); S a and S v are the stock of academic
and vocational schooling, respectively; and all other notation is as before. Vocational schooling is
a sinkhole if βv < βa . I address the limitations of Mincer regressions in the empirical setting of this
paper in Section 4.

3

Data

Vocational schooling is available to South African students beginning in Grade 10, when schooling
is no longer compulsory. Students opting for a vocational program may enroll in technical colleges
in Grades 10-12 (also known as FET colleges, for Further Education and Training) or National
Technical Certiﬁcate (NTC) programs at equivalent grade levels. Such programs tend to focus on
preparing students for skilled trades and service professions, such as metal and electrical work,
plumbing, and hospitality. Schools of all types are free to set their own admissions criteria and
fees, but may not discriminate on the basis of race, test scores, or the ability to pay. Nonethe
less, schools remain highly segregated along racial and class lines (Fiske and Ladd 2004). At the
post-secondary level, students with suﬃciently high scores on the high school exit (“matric”) exam
may qualify for admission to public universities. Such universities include traditional academically
oriented institutions and universities of technology (formerly known as Technikons). Although aca
demic universities and universities of technology have some overlap in courses of study oﬀered, the
universities of technology focus more on trade skills than their academic counterparts, oﬀering en
gineering, accounting, computer science, design, health services and other subjects. Private higher
education institutions are also available at the post-secondary level; although such institutions may
oﬀer both academic or vocational courses of study, I consider them as academically oriented insti
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tutions in this paper because I am unable to distinguish what course of study a particular student
chooses.
I deﬁne “vocational” and “academic” schooling as mutually exclusive categories. Vocational
schooling includes enrollment in a National Technical Certiﬁcate program (such as a technical
college) or university of technology; enrollment in all other programs is academic schooling. I will
also sometimes refer to “traditional” and “non-traditional” schooling as another set of mutually
exclusive categories. Non-traditional schooling includes vocational schooling and higher education
programs at an institution other than a public university or a university of technology; enrollment
in all other programs is traditional schooling.
I use data from the Cape Area Panel Study (CAPS), a longitudinal study of youth in metropoli
tan Cape Town, South Africa (Lam, Ardington, Branson, Case, Leibbrandt, Menendez, Seekings
and Sparks 2008). CAPS sampled about 4,800 youth aged 14-22 in Wave 1 (2002) and currently
includes four publicly available waves, the most recent conducted in 2006. In Wave 1, retrospective
life histories were collected for each year stretching back to birth, and include information on school
enrollment and advancement, job search, and employment. I update this retrospective life history
data with information from Waves 2-4 to construct the panel used in this paper. I make several
sample restrictions. I drop white youth, as they tend to enjoy living standards comparable to those
in developed countries, while my focus here is on youth who tend to face high uncertainty in their
schooling and employment outcomes. I keep only those youth observed until at least age 18. I
also drop those with inconsistent schooling histories (details described in Appendix A), leaving
N = 2, 768 individuals in the sample. In the analysis, I use only those person-years with at least 9
years of completed schooling, at which point enrollment in vocational schooling becomes a viable
option. The resulting dataset includes 17,571 person-year observations. Table 1 shows the panel
balance at selected ages. The sample size drops sharply at later ages due to both the young ages
of entry into the panel (i.e., right-censoring) and attrition in later waves, but diﬀerential attrition
by race is extremely modest.
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Table 2 presents summary statistics for the sample. Coloured11 youth make up two thirds of the
sample and black/Africans the remainder, as is characteristic of metropolitan Cape Town. Only a
fraction of the sample ever enrolls in vocational or non-traditional programs of study: 8% enroll
in a vocational program, while 16% enroll in any non-traditional program. Such small proportions
are consistent with the presence of a ﬁxed cost to vocational schooling, as in the model of Section
2.1. Those who enroll in vocational programs complete 0.7 years of study, while non-traditional
enrollees complete 1.1 years overall. A little over half (54%) of the sample will have ever worked for
pay by the end of the panel, earning a mean annual wage of R34,743, or about US$3,375. Figure
1, panel (a) shows that enrollment in vocational or non-traditional programs begins in the late
teen years and peaks at age 19, though never exceeding 6% of the sample at any age. Panel (b)
shows that enrollment in academic programs always exceeds that of vocational or non-traditional
programs, though the gap narrows in post-secondary schooling, particularly after grade 12, when
many students complete their studies.
Who enrolls in vocational or non-traditional programs? Table 3 presents enrollment rates by
selected characteristics. Gender and racial diﬀerences in enrollment are modest. Although we saw
in Table 2 that the overall enrollment rate for vocational programs was relatively low, in Table 3
we see that vocational enrollees tend to be from wealthier backgrounds, comprising 10% of youth
from the richest three household income quintiles versus 5% from the poorest two quintiles. They
are also highly educated: 22% of those with more than 12 years of schooling have enrolled in a
vocational program. The bulk of this group are enrollees in a post-secondary vocational program
(i.e., a university of technology); less than 1% of those with more than 12 years of schooling ever
enrolled in a vocational secondary program. Vocational enrollment follows a similar pattern with
respect to the ability distribution: the highly able choose to enroll in vocational post-secondary or
other non-traditional programs more than the less able.12
11

“Coloured” refers to people of mixed racial heritage and descendants of Cape Malay slaves. Coloured people
occupied an intermediate position under apartheid in which they faced major restrictions on civil, political and
economic activity, but not as severe as the majority black population.
12
High ability refers to scoring above the full sample, age-adjusted median on the literacy and numeracy evaluation
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Vocational enrollment also exhibits an interesting pattern with respect to student re-enrollment
histories. Vocational enrollment is low (just 5%) among those who never re-enrolled, i.e., those
who never interrupt their studies with a period of dropout. But vocational enrollment rises to 13%
among those who re-enroll at least once in their schooling career, with most of this activity in post
secondary vocational programs. Enrollment in vocational secondary programs is 5% among those
who re-enroll before completing secondary, compared to an overall vocational secondary enrollment
rate of 3%. Similar patterns exist for enrollment in all non-traditional programs. Figure 2 shows
that non-traditional programs attract a larger share of re-enrollees than students who never re
enrolled, at both the secondary and post-secondary levels. These patterns suggest that vocational
schooling represents an important outlet for those who interrupted their studies to return to formal
schooling programs.
Table 4 shows the school fees paid by students enrolled in academic or vocational programs
at various levels. Vocational schooling is nearly four times as expensive as academic schooling,
on average, at the secondary level. At the post-secondary level, however, traditional academic
programs are more expensive than vocational or other alternative programs. This fee structure may
partly explain low vocational secondary enrollment but relatively high enrollment in vocational or
non-traditional post-secondary. An important caveat here is the wide variation in school costs and
quality in the South African system, as reﬂected in the high standard deviations in reported fees.
What types of jobs do youth perform, and how do these jobs diﬀer among those who enrolled
in vocational programs? Table 5 displays the occupational distribution of employed youth in Wave
4, the last available wave of the survey. The most striking pattern is the high rate of missing
data: almost 64% of the sample do not report their occupation, making it diﬃcult to draw strong
inferences from this table. Focusing on those who did report their occupation, we see that those
with some vocational schooling are less likely to be employed in skilled trades than those without
vocational schooling. This is a curious result, and does not simply reﬂect the higher prevalence
administered in CAPS Wave 1.
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of post-secondary studies among those with vocational schooling, because the discrepancy is less
pronounced among those with post-secondary schooling. Indeed, those with vocational schooling
are more likely to be employed in managerial/professional, associate professional, and administra
tive/secretarial positions than those without, suggesting that vocational schooling facilitates access
to occupations beyond just the skilled trades.
How do youth transition between academic or vocational enrollment and the labor market? How
do such transitions relate to their success or failure in school? Table 6 shows the transition matrix
for all person-year observations in the sample. The left column presents the youth’s activity in the
initial period – enrollment in an academic or vocational program, or work, search or inactivity for
those not enrolled in school – and the activity in the subsequent period.13 Initial period enrollment
is further diﬀerentiated by its result (pass or fail). Proportions sum to one across each row. The
ﬁrst pattern to note is that enrollment in an academic program is “stickier” than enrollment in a
vocational program: 65% of those enrolled in an academic program remain enrolled in school in the
following period, with the overwhelming majority remaining in an academic program. By contrast,
only 49% of those in a vocational program remain enrolled in school, with 5% switching into an
academic program. Vocational schooling immediately precedes labor market entry (or inactivity)
more often than does academic schooling.
Also of note are transitions conditional on schooling results. Both academic and vocational stu
dents who passed their last grade are more likely to remain enrolled than those who failed. Yet 35%
of vocational students who failed their last grade obtain employment the following period, com
pared to just 12% of students who failed an academic grade. This pattern suggests that employers
consider vocational enrollment a valuable signal, regardless of the student’s performance.14
13

Employment while enrolled in school is rare in South Africa, with only 3% of the sample reporting ever working
and attending school simultaneously.
14
Although the data allows me to further diﬀerentiate transitions by type of failure (e.g., poor grades, withdrawal
or incomplete grades), small cell sizes make it diﬃcult to draw strong inferences for vocational students.
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4

Analysis

The last section presented descriptive evidence on enrollment in academic versus vocational pro
grams and transitions from these programs into the labor market. This section will move beyond
this description to provide a more formal analysis of selection into academic versus vocational
enrollment and subsequent outcomes.

4.1

Do struggling students select into vocational schooling?

If vocational schooling is a “safety valve,” it would attract a disproportionate share of students who
struggle in school. It would also attract a disproportionate number of re-enrollees who struggled
on the labor market. Table 7 tests these hypotheses, showing the results of regressions (linear
probability models) of enrollment in academic or vocational schooling on measures of grade failure
and unemployment. All regressions include individual ﬁxed eﬀects and a full set of completed
schooling, age and calendar year dummies, so identiﬁcation is achieved through variation in school
or labor market outcomes that is uncorrelated with time-invariant unobserved heterogeneity, factors
common to youth at particular ages or levels of schooling, or macroeconomic conditions. The
identiﬁcation strategy is thus similar to the “schooling as a lottery” idea of Lam, Ardington and
Leibbrandt (2011), in which school performance depends on innate characteristics and idiosyncratic
stochastic shocks.15
In column (1), I ﬁnd that students who failed their last grade are 38 percentage points less
likely to enroll in an academic program. Each previous failure (prior to the result of the last
grade) results in an additional 19 percentage point decline in the probability of enrollment in an
academic program. Both coeﬃcients are statistically signiﬁcant at the 1% level. The analogous
regression for vocational enrollment in column (3) shows that students who failed their last grade
are statistically no less likely to enroll in vocational schooling, while each previous failure leads
15

Direct measures of shocks are excluded from these regressions because data limitations would reduce the sample
size and hamper the identiﬁcation of individual ﬁxed eﬀects. I examine the direct eﬀect of shocks on enrollment in
Section 4.2 and robustness of grade failure measures to their inclusion in Section 5.1.
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to a 1 percentage point increase in vocational enrollment (signiﬁcant at 10%). This is strong
evidence in favor of the safety valve role for vocational schooling: struggling students are deterred
from enrollment in academic programs but are not similarly deterred, and are possibly attracted
to, vocational programs. Columns (2) and (4) add work history to the regressions to check if
diﬀerential employment opportunities are driving the results, but there is almost no change in the
failure coeﬃcients. I ﬁnd that non-employment in the previous period out of school increases the
likelihood of enrollment in both academic and vocational programs, but by a greater amount (4
percentage points to 1) for academic programs. Thus schooling of both types appears to serve a
safety valve function for youth who were unsuccessful in the labor market.
Columns (5)-(8) of Table 7 repeat the analysis of the ﬁrst four columns, but restrict attention
to re-enrollment, i.e., the sample is restricted to person-years for which the previous period was
spent out of school. Here I ﬁnd qualitatively similar results: struggling students are much less likely
to re-enroll in academic programs, with coeﬃcients even larger than for the full sample. Previous
grade failure is now a signiﬁcant negative predictor of re-enrollment in vocational schooling, but
the coeﬃcients are less than one-ﬁfth the magnitude of those for academic schooling. Again we see
the safety valve role of vocational schooling, this time for previously struggling students considering
re-enrollment.

4.2

Do students experiencing a household shock select into vocational school
ing?

Another way in which vocational schooling could serve as a safety valve would be to attract a dispro
portionate share of students experiencing negative household shocks, such as a household member’s
job loss or death. Data on such shocks are more restricted than for school or labor market outcomes,
as they are limited to Waves 1, 3 and 4 of the panel. The brevity of the panel including household
shocks makes the use of individual ﬁxed eﬀects infeasible, particularly if we wish to explore how
both contemporaneous and lagged shocks inﬂuence enrollment choices. Nonetheless, the data on
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household shocks are quite rich and allow for distinctions between types of negative shocks. Table 8
presents regressions (linear probability models) of academic or vocational enrollment on indicators
of contemporaneous and lagged negative household shocks.16 All regressions include age-adjusted,
standardized literacy and numeracy evaluation score17 and dummies for age, completed schooling,
calendar year, race, gender, and household per capita income quintile in Wave 1. The identifying
assumption is that conditional on these covariates, negative household shocks are unanticipated
and unaﬀected by a youth’s current enrollment choice. I consider all types of household shocks,
and then look separately at health and ﬁnancial shocks.
I ﬁnd in Table 8, Panel A that household shocks have no statistically signiﬁcant eﬀect on
academic or vocational enrollment. The point estimates are generally consistent with the safety
valve hypothesis – negative shocks lead to less academic enrollment but more vocational enrollment
– but the lack of statistical signiﬁcance prevents me from drawing a ﬁrm conclusion. Results are
similar across all types of shocks considered. In Panel B, I restrict attention to re-enrollment only,
to examine how shocks aﬀect the enrollment choices of those who are not currently in school. The
results for re-enrollment also lack statistical signiﬁcance.18
Households can also be subject to positive shocks, such as unexpected income transfers. In
South Africa, public pensions are generous and widely received in households with eligible older
members.19 Although pension income can be fully anticipated due to age-eligibility cutoﬀs, in prac
tice South African households behave as though the pension was unanticipated (Edmonds 2006).
Table 9 shows the youth enrollment response to household pension eligiblity. I regress enrollment in
an academic or vocational program on household pension eligibility (contemporaneous and lagged).
16

Household shocks include death; serious illness or injury; job loss; major ﬁnancial loss (including business failure
or bankruptcy); abandonment or divorce; theft, ﬁre or property damage; or other shock. Health shocks include death,
serious illness, or injury. Financial shocks include job loss or major ﬁnancial loss.
17
A literacy and numeracy evaluation (LNE) was administered to all youth in the survey in Wave 1. I include the
z-score of that test as a proxy for ability.
18
I also ran regressions in which I combined contemporaneous and lagged shocks into a single dichotomous variable.
None of the shock variables was statistically signiﬁcant.
19
Age eligibility cutoﬀs for the pension during the time of the panel were 60 and 65 for women and men, respectively.
Although the pension is means tested, take-up is 80% among age-eligible blacks and coloureds. The pension typically
is equivalent to coloured median income and 2.5 times black median income (Case 2004).

15

I follow the literature by distinguishing between pension-eligible grandmothers and grandfathers,
whose pension receipt has been found to exert diﬀerent inﬂuences on younger household members
(Duﬂo 2003, Case 2004, Edmonds 2006, Souza 2010). I also follow the literature in employing a
regression discontinuity design by including a cubic function of grandparents’ age in the regres
sion.20 Information on grandparents’ age and co-residence generates a longer panel than that for
negative household shocks, allowing me to include individual ﬁxed eﬀects in the regression, along
with dummies for calendar year and the young adult’s age and completed schooling.21 Identiﬁca
tion therefore comes from comparing the enrollment choices of a particular youth upon a change
in the pension eligibility status of co-resident grandparents.
If vocational schooling is a safety valve and pension receipt represents a positive shock to
household income, then we would expect to see youth choose vocational schooling less frequently in
response to household pension receipt, as such a safety valve becomes less necessary. We might also
see a rise in enrollment in academic programs. However, I ﬁnd no statistically signiﬁcant inﬂuence
of household pension eligibility on enrollment in either academic or vocational programs in Table
9. The lack of an eﬀect may be due to households’ ability to anticipate pension receipt or to lack
of precision in the data.

4.3

Does household formation inﬂuence enrollment in vocational schooling?

Household formation can lead to interruptions in human capital investment, making it more diﬃcult
for students, particularly women, who choose to marry or have children to succeed in the labor
market. Another important way in which vocational schooling could serve as a safety valve would
20

I attempted to allow the age polynomial to vary on either side of the eligibility cutoﬀ, but the model was poorly
identiﬁed due to collinearity. Coeﬃcients on eligibility frequently exceeded unity, a nonsensical result for linear
probability models, and had large standard errors.
21
Retrospective life histories in CAPS include information on co-residence with grandparents, allowing for complete
self-reports of co-residence. To create the longer panel, however, I must extrapolate the ages of older household
members reported in Waves 1-4 back in time, as well as assume that reported co-residence refers to these older
household members. Such extrapolation may increase the measurement error in the data. I impute grandparents’
ages and pension eligibility to 0 where missing data makes extrapolation impossible, but I include a dummy variable
for such imputation in order to control for non-randomly missing data.
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be if it is particularly welcoming to female students who are forming households. In Table 10, I
investigate the enrollment choices of females who are forming households. I regress academic or
vocational enrollment on pregnancy and marriage events (i.e., getting married rather than marital
status) and their lags, along with individual ﬁxed eﬀects, and dummies for age, completed schooling,
and calendar year. Enrollment, marriage and fertility are often decided simultaneously, of course,
so I hesitate to interpret the coeﬃcient estimates causally. However, the results do answer whether
enrollment and household formation decisions diﬀer by type of schooling, thereby oﬀering further
insight into the safety valve hypothesis.
In column (1) of Table 10, I ﬁnd that females who become pregnant are 12 percentage points
less likely to enroll in academic programs in the year of the pregnancy, and 17 percentage points
less likely the year following pregnancy, with coeﬃcients signiﬁcant at the 1% level. By contrast, in
column (2) I ﬁnd corresponding declines in vocational enrollment of just 1 percentage point each,
with statistical signiﬁcance only for lagged pregnancy. Thus I ﬁnd that pregnancy is associated
with schooling interruptions, but much less so in vocational than academic programs. None of
the marriage coeﬃcients are signiﬁcant. These patterns are strongly consistent with a safety valve
role for vocational schooling among females who are forming households. No signiﬁcant coeﬃcients
appear in analogous regressions for re-enrollment in columns (3)-(4), however, suggesting that the
safety valve role does not extend to household formation for females who are already out of school.

4.4

How do vocational students fare on the labor market?

Although I have found evidence supportive of the safety valve hypothesis for vocational schooling,
a natural follow-up question is whether vocational schooling facilitates good subsequent outcomes
for its students. Even if vocational schooling is a safety valve for those currently enrolled, is it a
sinkhole when it comes to labor market returns?
Table 11 presents results of regressions estimating the wage and employment returns to school
ing, diﬀerentiated by type of program (academic or vocational) and level (secondary or post

17

secondary). These are variations on standard Mincer regressions, and therefore come with the
usual caveats against a causal interpretation of coeﬃcients.22 Indeed, in the preceding sections
we have seen the dimensions of self-selection into academic and vocational schooling: vocational
students tend to have struggled more in school and are more likely to be females who are forming
households. However, to the extent that this shows that vocational students are adversely selected
relative to their peers in academic programs, it would be especially notable to ﬁnd high Mincerian
returns to vocational schooling.
Columns (1)-(3) of Table 11 present regressions of log wages on years of schooling. When
scaled by 100, coeﬃcients represent the approximate percentage return to an additional year of
schooling.23 Regressions also include LNE score; work experience, age and their squares; and race,
gender, and calendar year dummies. Column (1) is the canonical Mincer regression of log wages on
overall years of schooling and these controls. I ﬁnd that each additional year of schooling correlates
with wage gains of 8 percent. Column (2) distinguishes between academic and vocational schooling,
with vocational returns of 16 percent versus 8 percent for academic; the p-value on the diﬀerence
is 0.27. Column (3) further distinguishes each type of schooling by level (primary/secondary and
post-secondary for academic, secondary and post-secondary for vocational), and ﬁnds larger gains
to post-secondary within each schooling category (though the diﬀerence is marginally signiﬁcant
only for academic schooling, with p-value 0.06). Although academic and vocational secondary each
produce comparable returns of 6-7 percent, in post-secondary the return to vocational schooling
doubles that of academic schooling (28 versus 14 percent), though the diﬀerence is not signiﬁcant.24
22
I attempted to use grade failure history as instrumental variables for schooling levels to estimate the returns to
academic and vocational schooling, but the instruments are weak. This is not surprising, given the lack of predictive
power of grade failure for vocational schooling found in Table 7. Similarly, household shocks are too weak to serve
as instruments, and pregnancy is an invalid instrument because it likely aﬀects wages directly through labor supply.
23
I measure schooling in completed years, i.e., attending but failing a grade does not count toward one’s stock of
schooling. Data on employment come from life history data and the concurrent waves of the panel, but wages were
collected only in Waves 1-4. Regressions in Table 11 include data on all years of schooling, rather than just those with
at least 9 years as in previous regressions, in order to increase the sample size. Restricting the sample to person-years
with at least 9 years schooling leads to qualitatively similar results.
24
One might worry that the larger observed returns to vocational post-secondary schooling is driven by students
who attended private tertiary institutions, which I classify as academic. However, excluding such institutions from the
deﬁnition of academic post-secondary schooling increases the gap between vocational and academic post-secondary
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Although the results in columns (2)-(3) are not strong enough to conclude that the return to
vocational exceeds academic schooling, I can at least conclude that there is no evidence in favor of
the sinkhole hypothesis that academic returns exceed vocational. The absence of such evidence is
particularly striking because the potentially negative selection into vocational schooling found in
the preceding sections of the paper should lead to downward bias in estimates of vocational returns.
Columns (4)-(6) show regressions analogous to the ﬁrst three columns, but with employment
as the outcome.25 As these are linear probability models, coeﬃcients (scaled by 100) may be
interpreted as percentage point changes in the likelihood of employment for an additional year
of schooling. In column (4) I ﬁnd the employment return to schooling is 5 percentage points. In
column (5), I ﬁnd that the employment return to vocational schooling is 14 percentage points versus
5 p.p. for academic schooling, with the p-value of diﬀerence equal to 0.05. When diﬀerentiating
schooling by level, I ﬁnd a similar pattern as with wages: larger returns to post-secondary than
secondary schooling within each type of program, and notably larger post-secondary vocational
returns than academic. Unlike with wages, however, for employment the eﬀect of an additional
year of post-secondary vocational schooling is both larger and statistically diﬀerent from that of
post-secondary academic schooling. Again, the sinkhole hypothesis of systematically lower labor
market returns for vocational schooling does not ﬁnd support in the data.26,27
returns to 28 versus 8 percent, with the p-value of the diﬀerence equal to 0.08.
25
The sample is restricted to non-enrolled youth. Employment while enrolled in school is rare in South Africa,
with only 3% of the sample reporting ever working and attending school simultaneously. I do not distinguish between
full-time or part-time employment, as information on hours worked is available only in the concurrent waves of the
panel, not the life history. Where data on working hours is available, 79% of the employed sample work full-time
(deﬁned as an average of at least 35 hours per week).
26
I ﬁnd qualitatively similar results using pooled, semi-annual samples of the South Africa Labour Force Survey
(LFS): vocational schooling provides larger wage and employment returns than academic schooling, with coeﬃcients
signiﬁcantly diﬀerent from each other at the 1% level. I restrict the sample to black and coloured youth from
the Western Cape ages 14-26 observed between September 2002-September 2006 for maximum comparability with
CAPS. Unlike CAPS, however, the LFS lacks data on vocational post-secondary schooling, work experience and
ability. Results not shown but available upon request.
27
I have also explored the possibility for discontinuities in returns at particular levels of academic or vocational
schooling (e.g., “sheepskin eﬀects” at schooling levels particularly valued in the labor market) by including dummies
for each completed grade of academic and vocational schooling in the Mincer wage and employment regressions.
Due to insuﬃcient observations, only those dummies from grades 10 to 13 are identiﬁed. Grade-level speciﬁc point
estimates of vocational returns exceed those of academic without exception, with all diﬀerences between grades 10-12
signiﬁcant at 5% or below. These results provide strong evidence against the sinkhole hypothesis.
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An important caveat here, however, is that this sample is quite young (with maximum age
26), so that the returns we observe correspond to early career outcomes only. Academic schooling
may provide general skills whose returns rise faster than those of vocational skills over a worker’s
lifetime, as shown for OECD countries in Hanushek et al. (2011).

5

Robustness checks

5.1

Allowing for simultaneous grade failure and household shocks

In Section 4, I evaluated the safety valve hypothesis by considering the eﬀect of grade failure and
various types of shocks on enrollment separately. Including grade failure and shocks in the same
regression is arguably inappropriate because shocks could inﬂuence grade outcomes directly, leading
to an instance of what Angrist and Pischke (2008) call “bad control.” Moreover, the potential
collinearity between grade failure and shocks and the limited data on certain types of shocks could
present obstacles to identiﬁcation. Nonetheless, it would be instructive to see if the safety valve
role of vocational schooling in response to grade failure is robust to the direct inclusion of shocks
in enrollment regressions.
Table 12 examines this issue. Column (1) repeats the baseline estimates of enrollment on grade
failure of Table 7. The subsequent columns add diﬀerent types of shocks as control variables,
analogous to those shocks considered in Section 4. The coeﬃcients on grade failure change some
what, but the safety valve hypothesis continues to hold: grade failure is a negative and signiﬁcant
predictor of enrollment in academic programs, but not vocational.

5.2

Allowing for multi-dimensional ability

One might object that the model of Section 2 treats ability as uni-dimensional, when in fact it
is multi-dimensional, with students possessing expectations about their academic- and vocationalspeciﬁc abilities. If this is the case, then the regressions in Table 7 are misspeciﬁed. A straightfor
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ward extension of the model would allow for such multi-dimensional ability (i.e., allowing academicand vocational-speciﬁc abilities Aa and Av , respectively) and modify the safety valve deﬁnition so
that vocational enrollment is less responsive to own-ability revisions than is academic enrollment.
Table 13 presents regressions testing this extension of the model. In column (1), I ﬁnd that
academic enrollment declines by 39 percentage points in response to a recent academic failure,
and an additional 19 percentage points for each previous academic failure. Additionally, academic
enrollment falls 8 p.p. in response to a recent vocational failure, suggesting that students who fare
poorly in either type of program tend to leave academic schooling altogether. Coeﬃcients barely
change when work experience controls are added in column (2). By contrast, in column (3) I ﬁnd
that although vocational enrollment does decline in response to a recent vocational failure, the
magnitude (19 percentage points) is less than half that of a recent own-program failure in column
(1). Previous vocational failures have no statistically signiﬁcant eﬀect on vocational enrollment.
Even more notably, vocational enrollment increases 1 percentage point for each recent and previous
academic failure, suggesting that vocational programs do indeed represent a safety net for students
who struggle in academic programs. Results are again robust to inclusion of work experience in
column (4).

5.3

Heterogeneity in the enrollment response to grade failure

Is the safety valve role of vocational schooling limited to students of a particular schooling level (i.e.,
secondary or post-secondary), gender, race, or economic background? This subsection is the ﬁrst
of several to check the robustness of the main results along these dimensions. In Table 14, I explore
heterogeneity in the enrollment response of academic and vocational schooling to grade failure,
and whether the response observed in Table 7 is limited to particular subsamples. Speciﬁcally,
I run regressions of enrollment on previous schooling and labor market outcomes, analogous to
columns (1) and (3) of Table 7, separately for students at the secondary/post-secondary levels,
males and females, blacks and coloureds, and the bottom two/top three quintiles of household
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income. Panel A of Table 14 shows the academic enrollment response, while Panel B shows the
vocational enrollment response.
In Panel A, columns (1)-(2), I ﬁnd that students who failed their last grade are less likely to
enroll in academic programs at both the secondary and post-secondary levels. The magnitude
of this response is considerably higher at the secondary level: a 46 percentage point decline for
secondary, compared to 10 percentage points for post-secondary. Moreover, each previous grade
failure leads to a 24 percentage decrease in academic enrollment at the secondary level. Looking
at the same columns in Panel B, we see that students who have failed are not similarly deterred
from enrolling in vocational progams, with only a 1 percentage point drop in secondary vocational
enrollment for recent grade failure. The safety valve role of vocational programs exists at both
major levels of schooling.
In columns (3)-(8) of Table 14, I ﬁnd similar patterns in the enrollment response to failure across
genders, races, and economic background: grade failure leads to sizable and statistically signiﬁcant
declines in academic enrollment, but no eﬀect on vocational enrollment (with the exception of
previous grade failures leading to a 2 p.p. increase for blacks). Vocational schooling is a safety
valve for both males and females, blacks and coloureds, and youth from the poorest and least poor
households.28
As with the full sample, there is little enrollment response to household shocks when splitting
the sample among these subgroups. To the extent there is a response to shocks, however, it bolsters
the safety valve hypothesis: household shocks lead to declines in academic enrollment of 5 and 4
percentage points (signiﬁcant at 10%) among post-secondary and female students, respectively, with
no signiﬁcant change in vocational enrollment. Similarly, pregnancy correlates with large declines
in academic enrollment among students regardless of schooling level, race or economic background,
but little to no declines in vocational enrollment.29
28
29

Households are classiﬁed into income quintiles based on per capita income in Wave 1.
Results not shown, but available upon request.
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5.4

Heterogeneity in labor market outcomes

The previous series of robustness checks suggested that the safety valve role of vocational schooling
extends to several subsamples of interest. Both secondary and post-secondary students; males
and females; blacks and coloureds; and youth from the richest and poorest households enroll less
frequently in academic programs in response to grade failure, but the decline is less pronounced or
statistically insigniﬁcant for vocational enrollment.
Given this robustness in the safety valve role of vocational schooling for enrollment choices, it
is also sensible to explore heterogeneity in labor market outcomes among these subsamples. Tables
15 and 16 present Mincer regressions for wages and employment, respectively, analogous to Table
11, separately for youth from the poorest two and richest three quintiles of household income.30
The wage returns to all schooling and academic schooling are almost identical between youth from
the poorest and richest households (i.e., comparing column (1) to column (4), and column (2)
to (5) in Table 15). However, the return to vocational schooling is dramatically larger for the
poorest: 29 percent (signiﬁcant at 1%) compared to 5 percent (not signiﬁcant). Breaking each
type of schooling down by level in columns (3) and (6), we see that this diﬀerence is driven by
vocational secondary schooling: a return of 37 percent for the poorest versus negative 25 percent
(though not statistically distinguishable from zero) for the richest. However, the richest have higher
returns to vocational post-secondary: 47 to 20 percent. These results point to vocational schooling,
particularly at the secondary level, as an important avenue to increase earnings for students from
the poorest backgrounds, while for the rich this payoﬀ comes only with post-secondary vocational
programs.
Turning to employment outcomes in Table 16, I ﬁnd a similar pattern: the employment return to
30

I conducted a similar exercise for males, females, blacks, and coloureds. I found few gender diﬀerences in wage
and employment returns. Interestingly, I found larger wage returns to vocational schooling among blacks but larger
employment returns to vocational schooling for coloureds. The ﬁndings might be explained by racial diﬀerences in
labor market interactions: vocational skills might be seen as a noisy signal of ability by employers when screening
blacks, but those who do hire black youth come to value such skills on the job, while coloured youth have more
success using vocational schooling as a signaling device while searching. Due to space limitations, I omit the results,
but they are available upon request.
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an additional year of academic schooling is similar between the poorest and richest, but vocational
schooling oﬀers strong gains for the poorest: 21 percentage points increased employment versus
6 p.p. for the richest (columns [2] and [5]). Comparing columns (3) and (6) we see that point
estimates of returns to both secondary and post-secondary vocational are larger for the poorest
than the richest. There are certainly non-ignorable selection issues in these as in most Mincer
regressions, but the results nonetheless indicate that the poorest who choose vocational schooling
reap strong labor market gains, particularly at the secondary level. One possible explanation is that
the poorest lack family and neighborhood networks that lead to good labor market outcomes, and
must rely instead on the skill acquisition and signalling beneﬁts of vocational schooling. By contrast
for the relatively rich, vocational schooling oﬀers little advantage over existing job networks.

6

Conclusion

This paper has presented evidence on the role of vocational schooling in the school to work transition
of South African youth. I have found evidence that vocational schooling acts as a safety valve for
students who struggle academically: grade failure is associated with modest increases in vocational
enrollment, compared to substantial declines in academic enrollment. Vocational schooling also
serves as a safety valve for pregnant girls, in contrast to academic schooling, which exhibits large
enrollment declines following pregnancy. Household shocks, both positive and negative, have no
statistically signiﬁcant eﬀects on enrollment in either type of schooling, however. The safety valve
hypothesis is robust to allowing for multi-dimensional ability, with own-program failure leading to
smaller enrollment declines for vocational than academic schooling. Moreover, students who fail
in an academic program are more likely to enroll in a vocational program, while those who fail in
a vocational program are less likely to enroll in an academic program. The results persist across
a number of subsamples of interest, and are also robust to allowing for simultaneous grade failure
and household shocks.
Given this evidence for the safety valve role for vocational schooling, one might worry that an
24

associated cost is lower labor market returns compared to academic schooling, i.e., that vocational
schooling is a sinkhole. Estimates of wage and employment returns fail to provide evidence for
the sinkhole hypothesis, however. To the extent that diﬀerences emerge between returns to aca
demic and vocational schooling, the point estimates tend to be greater for vocational, though the
diﬀerences are imprecise. These estimated returns come with the usual caveats against the causal
interpretation of Mincer regressions, however, and the additional caveat that the relative returns
may shift in favor of academic schooling as workers age (Hanushek et al. 2011). Nonetheless, the
absence of evidence favoring academic schooling is notable in this context, given the low esteem
South Africans hold for vocational schooling and the evidence in this paper that its students are
adversely selected.
South African policymakers frequently express concerns about slow student progression through
schools and high rates of youth unemployment, with economists ﬁnding ample evidence to support
such concerns. The evidence presented here suggests that vocational schooling, a small and often
overlooked educational institution, plays an important role for vulnerable students both while they
remain in school and when they enter the labor market.
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A

Data Deﬁnitions

The data come from retrospective life history data collected in Wave 1 of CAPS, augmented with
life events recorded in Waves 2-4.31 The Wave 1 retrospective life histories record events by youth’s
age, where age refers to the age at which the event occurred in the case of living arrangements and
marriage, and to age at the beginning of the calendar year in the case of enrollment and progression
through school, labor force participation, and pregnancy. I follow this convention in mapping Wave
2-4 responses to youth’s age.
I make several sample restrictions. I exclude whites. I keep only those observed until at
least age 18. Those who report advancing two or more grades in a year, or without continuous
information on enrollment, are dropped from the sample. I drop those whose educational histories,
by the deﬁnitions below, place them with less than 9 or more than 16 years of completed schooling.
Excluding whites and those not observed until age 18 accounts for 55% of the observations dropped
from the sample.
Schooling level covers grades 1-16, with National Technical Certiﬁcate (NTC) 1, 2, and 3 mapped
to grades 10, 11, and 12, respectively. Students enrolled in university or university of technology
programs that include grade 12 are considered enrolled in grade 12. I deﬁne “vocational” and “aca
demic” schooling as one set of mutually exclusive categories, and “traditional” and “non-traditional”
schooling as another set of mutually exclusive categories. Vocational schooling includes enrollment
in National Training Certiﬁcate, university of technology or other technical program; enrollment
in all other programs is academic schooling. Non-traditional schooling includes vocational school
ing and higher education programs at an institution other than a university or a university of
technology; enrollment in all other programs is traditional schooling.
Reporting successful completion of the grade level or reporting enrollment in a higher grade
level in a subsequent year is considered passing the level for grades 1-12. Beginning at grade 13,
reporting successful completion of the grade level or “no grade/continuing” are considered passing
the level, up to a maximum of 16 years completed schooling. I make this distinction because
“no grade/continuing” is the modal response for those enrolled in the post-secondary education
sector, indicating that most youth are continuing in their programs of higher education, whereas
“passing” reports at these levels drop considerably. Unfortunately, I am unable to determine
whether students are making satisfactory progress towards degree completion. All other results
while enrolled are considered failure. I deﬁne “dropout” as non-enrollment following a year of
enrollment, and “re-enrollment” as enrollment following a year of non-enrollment. Grades failed
represent the accumulation of periods of enrollment in which the agent did not pass the grade, and
therefore may include events such as withdrawal, illness or residential moves rather than outright
academic failure.
Labor force participation variables (i.e., work and search) and wages are conditional on non
31
The Cape Area Panel Study Waves 1-2-3 were collected between 2002 and 2005 by the University of Cape Town
and the University of Michigan, with funding provided by the US National Institute for Child Health and Human
Development and the Andrew W. Mellon Foundation. Wave 4 was collected in 2006 by the University of Cape Town,
University of Michigan and Princeton University. Major funding for Wave 4 was provided by the National Institute
on Aging through a grant to Princeton University, in addition to funding provided by NICHD through the University
of Michigan.
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enrollment at a given age, where reports of enrollment supersede reports of labor market partici
pation. School fees are conditional on enrollment, and include total household expenditure on fees
and other educational expenses in real rand per year (base year 2002). Wages are full-time annual
equivalent based on 160 working hours per month (those reporting monthly hours above 160 are
considered full-time and do not receive an adjustment). Wages and school fees are available only
at the time of the interview, rather than as retrospective histories; predicted values are imputed
based on observed characteristics for purposes of estimation. For both expected wages and school
fees, I replace predicted values below the minimum value observed in the sample with the ﬁrst per
centile from the data, in order to avoid non-positive predicted values and extreme outliers. Work
experience includes only those periods of simultaneous work and non-enrollment; I exclude work
experience while enrolled in school.32 All variables measured in monetary values are in real South
African rand per year (base year 2002), unless otherwise noted. The South African rand traded at
10.3 per US dollar in August, 2002 when CAPS Wave 1 began.
Other covariates are largely self-explanatory. Ability quartiles refers to full sample (i.e., before
all restrictions imposed) rank of age-adjusted score on the literacy and numeracy evaluation (LNE)
administered to all CAPS respondents in Wave 1. Household income quintiles are derived from the
distribution of household per capita income reported in Wave 1 of CAPS.33 The pension-eligible
grandfather/grandmother indicator is set to one if there is at least one grandmother/grandfather
on the household roster who is of pension-eligible age (60 for females, 65 for males) and the young
adult reports living with a grandparent at the given age . The variable deﬁnition also makes note
of changes in the household roster reported in Waves 2-4.
32

Only 3% of individuals in the sample ever worked and enrolled in school simultaneously.
Due to non-response, 6% of the sample uses imputed values for household income, based on multiple imputation
conducted by CAPS.
33
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Table 1: Panel attrition

Full sample
black
coloured

N
2,768
1,439
1,329

proportion censored at age
18
20
22
24
0.00 0.26 0.56
0.81
0.00 0.25 0.54
0.80
0.00 0.26 0.56
0.82

Cells show number of observations (unweighted) or percent of sample (weighted) with missing enrollment information by age.

Table 2: Summary statistics

Variable
female
black
coloured
age, Wave 1
Ever enrolled in:
any vocational
vocational secondary
vocational post-secondary
other higher education
non-traditional
Completed schooling, conditional on enrollment:
total
academic
any vocational
vocational secondary
vocational post-secondary
other higher education
non-traditional
ever worked
wage (annual FTE, maximum)

Obs
2,768
2,768
2,768
2,768

Mean
0.56
0.34
0.66
18.4

S.D.
0.50
0.48
0.48
2.2

2,768
2,768
2,768
2,768
2,768

0.08
0.03
0.05
0.09
0.16

0.27
0.17
0.22
0.29
0.37

2,768
2,768
203
75
130
222
404
2,768
1,910

11.2
11.2
0.7
0.3
0.8
0.5
1.1
0.54
34,743

1.5
1.4
0.8
0.5
0.8
0.7
0.9
0.50
29,705

Sample is CAPS life history data: young adults observed until at least age 18 with valid schooling histories. Other sample
restrictions same as in “Bumpy Rides” paper, with age restrictions on enrollment relaxed. Vocational secondary includes tech
nical colleges and National Training Certiﬁcate (NTC) programs. Vocational post-secondary includes universities of technology.
“Other higher education” includes post-secondary programs other than university or university of technology. “Non-traditional”
includes any vocational or other higher education. Wage is full-time equivalent (FTE) based on 160 hours/month, and is the
maximum wage reported over Waves 1-4, denominated in constant South African rand (base year 2002). Survey weights applied.
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Table 3: Vocational enrollment, by selected characteristics

male
female
race
black
coloured
household income
poorest two quintiles
richest three quintiles
schooling
9-11 years
12 years
> 12 years
ability
low
high
Re-enrollment history
never
at least once
at least once
before completing secondary

Ever enrolled in:
vocational
secondary post-secondary any
0.03
0.05
0.08
0.03
0.05
0.08

non-traditional
0.17
0.16

0.02
0.03

0.05
0.05

0.07
0.08

0.13
0.18

0.02
0.03

0.03
0.07

0.05
0.10

0.10
0.21

0.03
0.04
0.003

0.00
0.06
0.22

0.03
0.10
0.22

0.03
0.19
0.55

0.03
0.03

0.02
0.09

0.05
0.12

0.11
0.22

0.02
0.05
0.07

0.04
0.08
0.04

0.05
0.13
0.11

0.09
0.28
0.16

Sample is CAPS life history data: young adults observed until at least age 18 with valid schooling histories and at least 9 years
completed schooling. Other sample restrictions same as in “Bumpy Rides” paper, with enrollment age restrictions relaxed.
Vocational secondary includes technical colleges and National Training Certiﬁcate (NTC) programs. Vocational post-secondary
includes universities of technology. “Any non-traditional” includes any vocational schooling or other higher education programs
(non-university or university of technology). “High ability” refers to scoring above full sample age-adjusted median score on
literacy and numeracy evaluation administered in Wave 1.
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Table 4: School fees by program type

Schooling type
grades 10-12
academic
vocational
post-secondary
academic
vocational
nontraditional
(inc. vocational)

mean

s.d.

1,246
4,176

6,034
6,667

9,413
7,146
6,423

7,183
5,627
5,119

Table shows fees among enrollees for indicated type of schooling, measured in real rand/year (base year 2002) from household
data for Waves 1, 3, 4. Reported fees refer to all reported household expenditures on schooling. Vocational schooling includes
technical high schools and NTC at secondary level, universities of technology at post-secondary level. Nontraditional includes
vocational and other (non-university) higher education programs.
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< 12 years
1.7
2.4
2.7
5.7
10.3
3.0
11.9
62.5

Schooling
12 years
0.8
3.5
8.0
2.5
10.1
3.4
7.7
64.0
> 12 years
4.6
8.2
4.4
0.9
10.8
0.9
4.4
65.8

Vocational schooling
no
yes
1.4
7.1
3.5
7.6
4.6
9.0
3.9
0.9
10.7
6.2
2.9
2.0
9.6
2.2
63.5
65.1

Post-secondary schooling
academic
vocational
3.0
10.7
7.9
9.6
5.1
1.5
1.1
0.0
12.5
4.2
1.2
0.0
5.6
0.0
63.7
73.9

Table shows proportion of sample in occupational category among individuals employed in Wave 4 with at least 9 years of schooling. Survey weights applied.
“Vocational schooling” refers to ever being enrolled in vocational schooling (technical college, NTC, or university of technology). “Post-secondary schooling”
limits sample to those with at least some completed post-secondary schooling.

managerial/professional
associate professional/technical
administrative/secretarial
skilled trades
services/sales
production
elementary/unskilled
data missing

Full sample
1.9
3.9
5.0
3.6
10.3
2.8
9.0
63.6

Table 5: Occupational composition of employed, Wave 4

Table 6: Transition matrix

t−1

academic
pass
fail
vocational
pass
fail
work
search
inactive

academic
0.63
0.70
0.38
0.05
0.06
0.01
0.04
0.04
0.16

t
vocational work
0.02
0.08
0.02
0.07
0.01
0.12
0.44
0.16
0.50
0.12
0.19
0.35
0.01
0.60
0.00
0.33
0.01
0.08

search
0.06
0.05
0.11
0.07
0.05
0.12
0.06
0.42
0.06

inactive
0.21
0.15
0.38
0.27
0.26
0.32
0.29
0.21
0.68

Table shows transitions between states by person-year, within schooling categories deﬁned at top. Restricted to person-years
with 9 or more years completed schooling, so that vocational programs are an enrollment option. Proportions calculated using
survey weights, with raw counts in parentheses.
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17,571
0.70
2,768

(1)
-0.38
(0.014)***
-0.19
(0.013)***

(2)
-0.37
(0.015)***
-0.18
(0.013)***
0.04
(0.010)***
17,571
0.70
2,768
x

academic

vocational
(3)
(4)
0.00
0.00
(0.01)
(0.01)
0.01
0.01
(0.005)*
(0.005)*
0.01
(0.005)***
17,571
17,571
0.29
0.29
2,768
2,768
x

Re-enrollment only
academic
vocational
(5)
(6)
(7)
(8)
-0.50
-0.50
-0.08
-0.08
(0.063)*** (0.064)*** (0.041)* (0.041)*
-0.72
-0.71
-0.03
-0.03
(0.073)*** (0.073)***
(0.03)
(0.03)
0.00
0.00
(0.01)
(0.01)
7,220
7,220
7,220
7,220
0.79
0.79
0.54
0.54
2,444
2,444
2,444
2,444
x
x

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%. Sample is person-years
from estimation sample for school to work project (sample selection criteria described in panel), with completed education 9 years or more, from CAPS life
history panel. All regressions include individual ﬁxed eﬀects and age, completed schooling, and calendar year dummies. Work experience variables include
dummy for non-employment in last period of non-enrollment and cumulative work experience. Vocational programs include technical colleges, NTC and
universities of technology. Re-enrollment refers to enrollment after at least one year of non-enrollment. All regressions use survey weights.

Observations
R-squared
No. individuals
Includes work experience

not employed last period

previous grades failed

failed last grade enrolled

Program type

Table 7: Enrollment response to grade failure and previous employment, by program type

Table 8: Enrollment response to household shocks, by program type

Program type
Type of shock
Panel A: full sample
household shock

all
(1)

-0.03
(0.02)
household shock(t − 1)
0.01
(0.02)
Observations
1,946
R-squared
0.32
No. individuals
1,946
Panel B: Re-enrollment only
household shock
0.00
(0.01)
household shock(t − 1)
0.00
(0.01)
Observations
1,370
R-squared
0.04
No. individuals
1,370

academic
health ﬁnancial
(2)
(3)

all
(4)

vocational
health ﬁnancial
(5)
(6)

-0.02
(0.03)
0.01
(0.02)
1,946
0.32
1,946

-0.03
(0.03)
-0.01
(0.02)
1,946
0.32
1,946

0.01
(0.01)
0.01
(0.01)
1,946
0.05
1,946

0.00
(0.01)
0.00
(0.01)
1,946
0.05
1,946

0.02
(0.02)
0.01
(0.01)
1,946
0.05
1,946

0.00
(0.02)
-0.01
(0.01)
1,370
0.04
1,370

-0.01
(0.01)
0.00
(0.01)
1,370
0.04
1,370

0.00
(0.01)
0.01
(0.01)
1,370
0.05
1,370

-0.01
(0.01)
0.01
(0.01)
1,370
0.05
1,370

0.01
(0.01)
0.01
(0.01)
1,370
0.05
1,370

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%.
Sample is person-years from estimation sample for school to work project (sample selection criteria described in panel), with
completed education 9 years or more, for ages in which relevant HH shock variable observed in Waves 1, 3, 4. All regressions
include standardized LNE score and dummies for age, completed schooling, race, gender, and HH per capita income quintile in
Wave 1. All regressions use survey weights. Vocational programs include technical colleges, NTC and universities of technology.
Household shocks include death; serious illness or injury; job loss; major ﬁnancial loss (including business failure or bankruptcy);
abandonment or divorce; theft, ﬁre or property damage; or other shock. Health shocks include death, serious illness, or injury.
Financial shocks include job loss or major ﬁnancial loss.
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Table 9: Enrollment response to household pension eligibility, by program type

Program type
pension-eligible grandmother
pension-eligible grandfather
pension-eligible grandmother(t − 1)
pension-eligible grandfather(t − 1)
Observations
R-squared
No. individuals

academic
(1)
-0.01
(0.04)
-0.01
(0.07)
-0.02
(0.04)
-0.02
(0.07)
17,571
0.66
2,768

vocational
(2)
-0.02
(0.01)
-0.01
(0.03)
0.00
(0.01)
-0.01
(0.02)
17,571
0.29
2,768

Re-enrollment only
academic vocational
(3)
(4)
0.00
0.01
(0.05)
(0.01)
0.04
0.00
(0.07)
(0.01)
-0.05
0.01
(0.04)
(0.01)
0.00
0.00
(0.04)
(0.01)
7,220
7,220
0.75
0.53
2,444
2,444

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at
1%. Sample is person-years from estimation sample for school to work project (sample selection criteria described in panel),
with completed education 9 years or more. “Pension-eligible grand(mother/father)” refers to co-residence with grandmother
at least 60 years old or grandfather at least 65 years old, respectively. All regressions include individual ﬁxed eﬀects; dummies
for age, completed schooling, and calendar year; and cubics in grandmother and grandfather’s age. Observations with missing
grandparent age information impute age and pension eligibility dummy to 0, and include indicator for presence of imputed
data. All regressions use survey weights. Vocational programs include technical colleges, NTC and universities of technology.
Re-enrollment refers to enrollment after at least one year of non-enrollment.
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Table 10: Female enrollment and household formation, by program type

Program type
pregnancy
pregnancy(t − 1)
marriage
marriage(t − 1)
Observations
R-squared
No. individuals

academic
(1)
-0.12
(0.033)***
-0.17
(0.030)***
-0.01
(0.07)
0.09
(0.06)
6,039
0.74
1,480

vocational
(2)
-0.01
(0.01)
-0.01
(0.005)**
0.00
(0.01)
0.01
(0.01)
6,039
0.37
1,480

Re-enrollment only
academic vocational
(3)
(4)
0.02
-0.01
(0.03)
(0.01)
0.00
-0.01
(0.02)
(0.01)
0.03
0.00
(0.03)
(0.01)
-0.01
0.01
(0.02)
(0.01)
1,209
1,209
0.70
0.88
559
559

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at
1%. Sample is person-years from estimation sample for school to work project (sample selection criteria described in panel),
females only, with completed education 9 years or more, from CAPS life history panel. All regressions include individual ﬁxed
eﬀects and age, completed schooling, and calendar year dummies. Vocational programs include technical colleges, NTC and
universities of technology. Re-enrollment refers to enrollment after at least one year of non-enrollment. All regressions use
survey weights.
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4,100
0.27
2,060

4,100
0.27
2,060
0.27

0.08
(0.007)***
0.16
(0.076)**

(Log) wages
(2)

0.06
0.35
0.96
0.21

0.07
(0.007)***
0.14
(0.036)***
0.06
(0.15)
0.28
(0.105)***
4,100
0.27
2,060

(3)

21,506
0.32
3,394

(4)
0.05
(0.003)***

21,506
0.32
3,394
0.05

0.05
(0.003)***
0.14
(0.046)***

Employment
(5)

0.00
0.02
0.92
0.03

0.05
(0.003)***
0.15
(0.014)***
0.04
(0.07)
0.27
(0.052)***
21,506
0.33
3,394

(6)

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%. Unit of observation is
person-year. Wages are log of monthly FTE wages based on 160 hours/month. Employment restricted to periods when not enrolled in school. All regressions
include age-adjusted LNE z-score, experience, experience squared, age, age squared, and race, gender, and calendar year dummies. Vocational schooling
includes NTC and other technical secondary, and universities of technology. Reported test statistics are p-values of indicated null hypothesis. Survey weights
applied.

Observations
R-squared
No. individuals
H0 : academic=vocational
H0 : primary/secondary=post-secondary (academic)
H0 : secondary=post-secondary (vocational)
H0 : academic=vocational (secondary)
H0 : academic=vocational (post-secondary)

vocational post-secondary

vocational secondary

academic post-secondary

academic primary and secondary

vocational

academic

schooling

(1)
0.08
(0.007)***

Table 11: Mincer regressions
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-0.50
(0.032)***
-0.26
(0.036)***
0.82
-0.02
(0.02)
0.02
(0.01)
0.59
6,577
2,753

0.00
(0.01)
0.01
(0.005)*
0.29
17,571
2,768

(2)

-0.38
(0.014)***
-0.19
(0.013)***
0.70

(1)

0.00
(0.02)
0.00
(0.02)
0.61
4,454
2,687

-0.25
(0.065)***
-0.13
(0.067)*
0.72

(3)

-0.02
(0.02)
0.02
(0.01)
0.59
6,577
2,753

-0.50
(0.032)***
-0.26
(0.036)***
0.82

(4)

0.00
(0.02)
-0.01
(0.02)
0.61
4,454
2,687

-0.25
(0.065)***
-0.13
(0.067)*
0.72

(5)

-0.02
(0.02)
0.02
(0.01)
0.59
6,577
2,753

-0.50
(0.032)***
-0.26
(0.035)***
0.82

(6)

0.00
(0.02)
0.00
(0.02)
0.61
4,454
2,687

-0.25
(0.065)***
-0.13
(0.067)*
0.72

(7)

0.00
(0.01)
0.01
(0.005)*
0.29
17,571
2,768

-0.38
(0.014)***
-0.19
(0.013)***
0.70

(8)

(9)

0.00
(0.01)
0.00
(0.01)
0.37
6,039
1,480

-0.41
(0.022)***
-0.19
(0.023)***
0.78

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%. Sample is person-years
from estimation sample for school to work project (sample selection criteria described in panel), with completed education 9 years or more, from CAPS life
history panel. Vocational programs include technical colleges, NTC and universities of technology. Re-enrollment refers to enrollment after at least one year
of non-enrollment. All regressions use survey weights. Key to included shocks in each regression, by column:
(1) none
(2) any household shock, including death; serious illness or injury; job loss; major ﬁnancial loss (including business failure or bankruptcy); abandonment or
divorce; theft, ﬁre or property damage; or other shock.
(3) any household shock(t − 1)
(4) death, serious illness or injury
(5) death, serious illness or injury(t − 1)
(6) job loss; major ﬁnancial loss; theft, ﬁre or property damage
(7) job loss; major ﬁnancial loss; theft, ﬁre or property damage(t − 1)
(8) pension eligiblity (regression discontinuity speciﬁcation)
(9) pregnancy, marriage and their ﬁrst lags

Panel A: academic
failed last
grade enrolled
previous grades
failed
R-squared
Panel B: vocational
failed last
grade enrolled
previous grades
failed
R-squared
Observations
No. individuals

Table 12: Enrollment response to grade failure by program type: robustness to other shocks

Table 13: Enrollment response to program-speciﬁc grade failure and previous employment, by
program type

Program type
failed last academic grade enrolled
previous academic grades failed
failed last vocational grade enrolled
previous vocational grades failed
not employed last period
Observations
R-squared
No. individuals
Includes work experience

academic
(1)
(2)
-0.39
-0.38
(0.014)*** (0.015)***
-0.19
-0.18
(0.014)*** (0.014)***
-0.08
-0.07
(0.035)**
(0.032)**
-0.05
-0.03
(0.16)
(0.16)
0.04
(0.010)***
17,562
17,562
0.70
0.70
2,768
2,768
x

vocational
(3)
(4)
0.01
0.01
(0.005)**
(0.005)**
0.01
0.01
(0.005)**
(0.005)**
-0.19
-0.19
(0.058)*** (0.058)***
-0.20
-0.19
(0.17)
(0.17)
0.01
(0.005)***
17,562
17,562
0.30
0.30
2,768
2,768
x

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%.
Sample is person-years from estimation sample for school to work project (sample selection criteria described in panel), with
completed education 9 years or more, from CAPS life history panel. All regressions include individual ﬁxed eﬀects and age,
completed schooling, and calendar year dummies. Work experience variables include dummy for non-employment in last period
of non-enrollment and cumulative work experience. Vocational programs include technical colleges, NTC and universities of
technology. All regressions use survey weights.
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-0.10
(0.022)***
-0.02
(0.02)
0.70
-0.01
(0.01)
0.02
(0.01)
0.30
8,666
1,181

-0.01
(0.006)*
0.00
(0.01)
0.27
8,905
1,587

postsecondary
(2)

-0.46
(0.017)***
-0.24
(0.017)***
0.72

(1)

secondary

0.00
(0.01)
0.01
(0.01)
0.29
7,110
1,141

-0.37
(0.023)***
-0.21
(0.020)***
0.69

(3)

male

0.00
(0.01)
0.01
(0.01)
0.30
10,461
1,627

-0.39
(0.018)***
-0.18
(0.017)***
0.71

(4)

female

0.00
(0.01)
0.02
(0.007)**
0.29
8,516
1,439

-0.33
(0.017)***
-0.16
(0.016)***
0.68

(5)

black

-0.01
(0.01)
0.00
(0.01)
0.30
9,055
1,329

-0.41
(0.022)***
-0.20
(0.021)***
0.72

(6)

coloured

-0.01
(0.01)
0.01
(0.01)
0.30
8,900
1,301

-0.34
(0.022)***
-0.16
(0.019)***
0.70

poorest
two quintiles
(7)

0.00
(0.01)
0.01
(0.01)
0.29
8,671
1,467

-0.42
(0.018)***
-0.21
(0.017)***
0.71

richest
three quintiles
(8)

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%. Sample is person-years from
estimation sample for school to work project (sample selection criteria described in panel), with completed education 9 years or more, from CAPS life history
panel. Regressions for secondary include only person-years with 9-11 years schooling, while regressions for post-secondary include only person-years with at
least 12 years schooling. Poorest and richest quintiles based on household per capita income in Wave 1. All regressions include individual ﬁxed eﬀects and
age, completed schooling, and calendar year dummies. Vocational programs include technical colleges, NTC and universities of technology. Re-enrollment
refers to enrollment after at least one year of non-enrollment. All regressions use survey weights.

Panel A: academic
failed last
grade enrolled
previous grades
failed
R-squared
Panel B: vocational
failed last
grade enrolled
previous grades
failed
R-squared
Observations
No. individuals

Subsample

Table 14: Enrollment response to grade failure and previous employment, subsamples by program type
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2,129
0.24
1,011

(1)
0.07
(0.011)***

2,129
0.25
1,011
0.01

0.07
(0.011)***
0.29
(0.083)***

poorest two
(2)

0.21
0.52
0.07
0.56

0.07
(0.012)***
0.13
(0.048)***
0.37
(0.169)**
0.20
(0.13)
2,129
0.25
1,011

(3)

1,971
0.24
1,049

(4)
0.07
(0.008)***

1,971
0.24
1,049
0.68

0.07
(0.008)***
0.05
(0.05)

richest three
(5)

0.22
0.02
0.05
0.04

0.07
(0.009)***
0.13
(0.049)**
-0.25
(0.16)
0.47
(0.160)***
1,971
0.24
1,049

(6)

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%. Unit of observation is
person-year. Poorest/richest quintiles refer to household per capita income in Wave 1. Wages are log of monthly FTE wages based on 160 hours/month.
Employment restricted to periods when not enrolled in school. All regressions include age-adjusted LNE z-score; race, gender, and calendar year dummies;
and controls for experience, experience squared, age, and age squared. Vocational schooling includes NTC and other technical secondary, and universities of
technology. Reported test statistics are p-values of indicated null hypothesis. Survey weights applied.

Observations
R-squared
No. individuals
H0 : academic=vocational
H0 : primary/secondary=post-secondary (academic)
H0 : secondary=post-secondary (vocational)
H0 : academic=vocational (secondary)
H0 : academic=vocational (post-secondary)

vocational post-secondary

vocational secondary

academic post-secondary

academic primary and secondary

vocational

academic

schooling

Household income quintiles

Table 15: Mincer wage regressions, by household income

44
8,982
0.39
1,489

(1)
0.05
(0.004)***

8,982
0.39
1,489
0.00

0.05
(0.004)***
0.21
(0.046)***

poorest two
(2)

0.00
0.07
0.50
0.01

0.05
(0.005)***
0.18
(0.020)***
0.11
(0.09)
0.33
(0.051)***
8,982
0.40
1,489

(3)

12,524
0.24
1,905

(4)
0.04
(0.003)***

12,524
0.24
1,905
0.47

0.04
(0.003)***
0.06
(0.027)**

richest three
(5)

0.00
0.23
0.49
0.79

0.03
(0.003)***
0.12
(0.016)***
0.00
(0.05)
0.14
(0.074)*
12,524
0.25
1,905

(6)

Robust standard errors in parentheses, clustered by individual. * signiﬁcant at 10%; ** signiﬁcant at 5%; *** signiﬁcant at 1%. Unit of observation is
person-year. Poorest/richest quintiles refer to household per capita income in Wave 1. Wages are log of monthly FTE wages based on 160 hours/month.
Employment restricted to periods when not enrolled in school. All regressions include age-adjusted LNE z-score; race, gender, and calendar year dummies;
and controls for experience, experience squared, age, and age squared. Vocational schooling includes NTC and other technical secondary, and universities of
technology. Reported test statistics are p-values of indicated null hypothesis. Survey weights applied.

Observations
R-squared
No. individuals
H0 : academic=vocational
H0 : primary/secondary=post-secondary (academic)
H0 : secondary=post-secondary (vocational)
H0 : academic=vocational (secondary)
H0 : academic=vocational (post-secondary)

vocational post-secondary

vocational secondary

academic post-secondary

academic primary and secondary

vocational

academic

schooling

Household income quintiles

Table 16: Mincer employment regressions, by household income

Figure 1: Enrollment, by program type
(a)

(b)

Panel (a) shows proportion enrolled in non-traditional schooling categories, by age. NTC includes National Training Certiﬁcate
and technical college programs at secondary level. “Other higher ed” includes post-secondary programs other than university
or university of technology. “Non-traditional” includes any vocational or other higher education. Panel (b) shows enrollment
rates by completed schooling. “Vocational” includes NTC, technical colleges, and universities of technology. “Non-traditional”
includes vocational and other higher education programs.
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Figure 2: Program choice and re-enrollment

Figure shows shares of enrolled students in type of program, by re-enrollment status. A re-enrolled student is one who is enrolled
after at least one year out of school; “not” is all other students. “Non-traditional” programs include any vocational program
or other higher education.
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