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Demographic transformation in universities in South Africa

A new look at demographic transformation for
universities in South Africa
We used our previously defined ‘Equity Index’ to determine the demographic profile of the 23 universities
in South Africa’s higher education sector. We undertook an analysis of the demographic profiles of both
students and staff based on audited 2011 data from the Higher Education Management Information System.
We also considered an equity-weighted research index. We show the general applicability of the Euclidean
formula in calculating 230 equity indices within the university sector. All institutions in the country were
ranked in these categories. These rankings are quite instructive as to the demographics of the sector, both
nationally and for individual institutions. No university has reached the ideal Overall Equity Index of zero
and none falls within a 5% tolerance of the national demographic data. Four groups of universities emerge:
those with good equity indices and low research productivity; those with poor equity indices and low
research productivity; those with poor equity indices and high research productivity; and, finally, those with
good equity indices and high research productivity. This index is the first quantitative measure that can be
incorporated into an analysis of transformation. The Equity Index adds an innovative ‘new look’ to the profile
and differentiation of the South African higher education landscape, and should become an important policy
tool in steering the system towards a notion of transformation that connects, rather than disconnects, equity,
development and differentiation. The index may also become a useful universal measurement of equity in
higher education (and other) systems globally.

Introduction
Almost 20 years after the dawning of democracy in South Africa, the pace of transformation (by most standards)
is very slow. In 2008, Soudien et al.’s1 report about the state of transformation in higher education concluded that,
in particular, racism and sexism was pervasive and that the pace of redress was painfully slow. Their report noted
serious disjunction between policy and real-life experiences of both students and staff, particularly in learning,
teaching, curriculum, languages, residence-life and governance. While this report was an important milestone in
higher education in South Africa, a respected higher education expert (Centre for Higher Education Transformation
2011, personal communication, February 06) summed up Soudien et al.’s report as follows:
Soudien started this off very badly by following an anti performance, anti scientific
method ‘confessional route’, setting up an office and asking people to tell personal
stories – so at UCT about 20 people from 20 000 reported racism; if he had investigated
excessive drinking he would probably have gotten more stories – this does not mean
there are no racism stories, but we want to look at systemic racism as reflected in
empirical performance, not a collection of personal stories, that was Tutu’s committee.

The importance of transformation in the higher education sector was underscored early on in our democracy.
Firstly, consensus in the government of national unity was that higher education was in need of transformation.2
The Education White Paper 3 indicated that ‘the higher education system must be transformed to redress past
inequalities, to serve a new social order, to meet pressing national needs and to respond to new realities and
opportunities’3. In addition, of the 12 goals spelt out in the Education White Paper 33, 6 deal directly with the issue
of equity (for both students and staff)4 in higher education transformation. Furthermore, the National Working Group
Report5 proposed
a new institutional landscape, … providing the foundation for establishing a higher
education system that is consistent with the vision, values and principles of a non-racial,
non-sexist and democratic society and which is responsive and contributes to the human
resource and knowledge needs of South Africa.

All the above emphasised the complexity and national character of higher education transformation in the new
South Africa.
Furthermore, the equity-related goals in the Education White Paper 33 were measured in percentages or participation
rates as proxies for equity in the sector. Important as these measures were in following national trends and patterns
of transformation within the sector, they lacked details and specificities of categories within an institution and
between institutions; for example, if an institution was undergoing transformation it was not clear where within the
institution this process was occurring or lagging behind. These general measures were not easily translated into
indicators to measure relative performance within the sector. In addition, the usual, erroneous, practice of merely
using percentage changes in particular categories does not give a good indication of overall change (especially
with respect to equity).6
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Clearly, there is a burning need for an objective measure to investigate transformation. At its most basic level, the
term ‘transformation’ refers to ‘a marked change in form, nature or appearance’7. In the South African context,
transformation refers more specifically to change that addresses the imbalances of the past (apartheid) era. It
has many facets, including demographic and systemic change. However, regardless of the different components
and qualitative measures for transformation, the ultimate (and most important) indicator is that of demographics
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(racial and gender statistics). Until now, there has not been a way to
combine these statistics into a single indicator of the equity profile of an
organisation. Our Equity Index6 (EI) measures the distance all institutions
and organisations have to travel to arrive at the constitutional imperative
of a non-racial, non-sexist and democratic society. Each institution/
organisation will have a particular (usually different) path to traverse
depending on its EI. Its ability to negotiate this path will be a measure of
its success at transformation.

only racial demographics), a gender EI (using only gender demographics)
and an overall EI (using racial and gender demographics). Here we use
the overall EI and simply call it the EI.
Table 1:

Whenever equity has been raised in the transformation of higher
education and policy debates, the tension with quality (development) has
also been raised. This issue was particularly apparent during the National
Commission on Higher Education. Some8-12 argued quite passionately
that a transforming higher education sector driven through equity would
compromise quality and standards. It followed, the argument went, that
it was therefore not worth pursuing the equity route in transformation but
to maintain the status quo.
Badat et al.13 reasoned that higher education would be confronted with
sets of contradictions, and that the most problematic would be the
tension between equity and development. For example, it was argued
that a transformed, expanded and democratised higher education
system could become more equitable in terms of access for large
numbers of Black students registered in cheap courses, such as the
then popular biblical studies and language majors. However, it was also
foreseen that two problems could possibly emerge from such a system.
The first was a growth in enrolment figures and a massive increase in
student-to-staff ratios with the likelihood of a drastic reduction in quality.
The second problem was that the choice of cheap courses would not
necessarily provide skills in critically needed areas. As a result, the
transformed system of higher education might be more equitable, but
would contribute little to socio-economic development.
To resolve this equity-development tension, the National Commission on
Higher Education proposed that South African higher education should
be massified, and should be steered from the centre primarily through
goal-directed funding.5 At the time, there was no method of measuring
equity and knowing how such a numerical measure would elucidate
such a complex matter.
In this paper, we use our previously defined EI to make objective
measurements with regard to equity. This index provides an objective
transparent numerical value of equity that makes it possible to rank or
compare institutions or categories within an institution for planning or
monitoring purposes. We apply the EI to the 23 universities in South
Africa (Table 1) with respect to student enrolments and graduation as
well as staff employed. This exercise generated 230 EIs in total for both
students and staff that were compared within and between universities.
6

Our previously introduced6 Equity Index (EI) is given by
n
(orgi – demdati)2,
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Cape Peninsula University of Technology

CPUT

Central University of Technology

CUT

Durban University of Technology

DUT

Mangosuthu University of Technology

MUT

Nelson Mandela Metropolitan University

NMMU

North-West University

NWU

Rhodes University

Rhodes

Tshwane University of Technology

TUT

University of Cape Town

UCT

University of Fort Hare

UFH

University of Johannesburg

UJ

University of KwaZulu-Natal

UKZN

University of Limpopo

UL

University of Pretoria

UP

University of South Africa

Unisa

University of Stellenbosch

US

University of the Free State

UFS

University of Venda

UV

University of the Western Cape

UWC

University of the Witwatersrand

Wits

University of Zululand

UZ

Vaal University of Technology

VUT

Walter Sisulu University

WSU

This index is simply the Euclidean distance between two sets of points.
As a result, while we present it to determine equity profiles, it can be
used for different scenarios in which targets have been set. For example,
an organisation can set up various target indicators to gauge its overall
progress. At different points in time, determining the distance between
the actual indicator values and the targets can give a good sense of
temporal progression.

where orgi refers to an organisation’s demographic percentage for the ith
category (e.g. Black African females) and demdati refers to the national
or regional (as appropriate) demographic percentage for the same
category. Using this formula, we are able to calculate a racial EI (using
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The formula does not measure the quality of the equity profile; rather
it indicates how far away an organisation is from a given target.
Importantly, two organisations with the same EI do not have the same
demographic make-up; rather, they are the same distance away from
the targeted percentages, i.e. they have the same distance to travel but
along different paths.

Methodology

i=1

Institution

The advantage of this formula is that it is a simple and objective means
of determining the equity profile of an organisation. More importantly,
it punishes over-representation and under-representation, thus forcing
organisations to properly plan their equity targets. This ensures that
transformation is balanced, taking place within the parameters of the
national benchmarks. Interestingly, if a university employs only Black
African female staff, for example, the EI is calculated to be a very poor
73.4. In the case of only Black African staff (ignoring gender imbalances)
this figure improves to 26.4, which is still far outside the acceptable
tolerance levels. Another benefit of this index is that, over time,
organisations can reflect on their changing demographics by simply
monitoring the overall EI – a decreasing index obviously points to an
improving demographic profile.

In order to investigate the equity-quality (development) tension, we used
the EIs and study these relative to the total weighted research outputs as
well as per capita research output as proxies for the diversity of staff in
new knowledge production for each of the 23 universities. As UKZN has
previously reported through various indicators to be a ‘university that
has undergone major transformational changes since 2004 with access
and equity having improved at both student and staff levels, and…. highlevel knowledge inputs and outputs’14,15, it was important to assess the
extent and generality of this experience within the university sector using
the EI.

Equity Index=

Universities in South Africa
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Data sets

in South Africa was removed from our data.) While we have calculated
the EIs using these three age-adjusted reference sets, we note that there
is no statistical difference between each age-adjusted data set and the
national data.

In any analysis using the EI, it is of paramount importance to choose the
appropriate target data set. In this study, we used national demographic
data as indicated in Table 2. Thus the EI was calculated with respect to
six categories (incorporating the four race groups and both genders).
Naturally, one can calculate a different EI depending on the categories
being used. In particular, one could stratify the data in terms of gender
for each race group. This stratification would result in eight categories.
Each EI calculation is relevant, provided that no comparison is attempted
between EIs calculated using different benchmarks.

We applied the EI formula to the audited 2011 Higher Education
Management Information System (HEMIS) data provided by the
Department of Higher Education and Training17. This set of data is part
of the national system used by all the 23 universities for reporting and
accounting to the department in several categories of staff and students.
These categories represent a translation of government-derived national
policy goals articulated in the Education White Paper 33, some of which
focus on equity. The HEMIS data also forms the basis of the ‘block grant’
allocations to universities. Currently block grant allocations are based on
outcomes, specifically research productivity and student graduations.
The department and universities use the HEMIS data to track, amongst
others, the equity changes of staff and students over time since 1994. It
is from this universally accepted set of data that the EIs were calculated.

Table 2: National demographic percentages

Demographic
category

Overall

Age group
17–40
(attained
Grade 12/Std
10/Form 5)

Black African

79.2

79.1

77.5

76.1

Coloured

8.9

8.1

9.2

9.4

Indian

2.5

3.5

2.8

3

White

8.9

8.7

9.8

10.9

Female

51.2

52

51.2

51.7

Male

48.3

47.4

48.1

47.7

0

1.8

2

3.9

145.7

145.5

144.7

144.3

5.3

5.3

5.3

5.2

Quintile 1

5.3–29.1

5.3–29.1

5.3–28.9

5.2–28.9

Quintile 2

29.2–58.3

29.2–58.2

29.0–57.9

29.0–57.5

Quintile 3

58.4–87.4

58.3–87.3

58.0–86.8

57.8–86.6

Quintile 4

87.5–116.6

87.4–116.4

86.9–115.8

86.7–115.4

Quintile 5

116.6–145.7 116.5–145.5 115.9–144.7 115.5–144.3

Distance from
overall %ages
Maximum EI
Quintile 0
(5% tolerance EI)

Age group
18–65

Age group
24–65

For the research productivity analysis, we used the 2011 total weighted
research productivity data and the per capita research output data from
the Department of Higher Education and Training18, which is another
commonly accepted measure of knowledge production within the sector.
The total weighted research productivity combines weighted research
publication with master’s and doctoral graduates. It is a reliable indicator
of knowledge production and quality. The per capita research output
is a result of dividing the weighted research output by the number of
academic/research staff at the institution and is a good indicator of the
research efficiency of an institution.
Our main purpose was to rank institutions in the university sector
nationally, based on their EIs. We used the age-stratified data as the
target benchmark for students, overall staff and instructional/research
professional staff as indicated in the final three columns of Table
2, respectively. However, as is indicated in Table 2, the difference
between the age-stratified data and the overall national data is small.
As a result, the EI calculations do not differ much, although the small
difference could affect relative rankings of closely grouped institutions.
(It is important to note that while one could compare the instructional/
research staff profile to the pool of MSc and/or PhD qualified people,
we have taken the national age-stratified pool as our benchmark. This
approach is taken as the universities are responsible for ensuring that
this age group is suitably qualified.) We also determined whether the
institution’s demographic profile is acceptably close to the national
benchmark. We took an overall tolerance of 5% of the target for each
individual demographic category. This approach led to the threshold EIs
indicated in Table 2. Thus institutions with an EI less than the relevant
tolerance are considered to match the national demographic profile
sufficiently. The maximum EIs are also indicated in Table 2. Institutions
can use these figures to gauge how they are performing with respect to
the maximum possible EI and the acceptable minimum EI. Finally, we
divided the EI range into quintiles, with the tolerance being Quintile 0.
Quintile 1 is the first 20% of the maximum (excluding the tolerance) with
the subsequent quintiles each being successive 20% ranges. Note that
we have rounded up for the lower bound and rounded down for the upper
bound. This allows us to view bands of institutions as well as to give
institutions an additional indicator with regard to EIs – that is, movement
between quintile levels.

The national demographic reference (and its subsets) is the preferred
benchmark in this analysis as all South African universities are classified
as national assets; are expected to address national priorities; are
governed nationally by a minister; fall under national and not provincial
competency; and recruit their staff and students largely nationally and
internationally. Examination of the South African Employment Equity
Act (No. 55 of 1998) and the Employment Equity Regulations of 2009,
show that the demographic structural analyses imposed upon South
African employers (including universities) by the Department of Labour
is consistent with the broad EI methodology applied in the current study.
A casual visit to the campuses of UCT, UP, UKZN and Wits will attest to
the notion that most universities are a microcosm of the nation rather
than the region. In addition, the provinces in South Africa are not only
a legacy of apartheid, but also the colonial past. Focusing on provincial
demographics will only entrench this history and will not address true
transformation on a national scale. Finally, we reiterate that comparisons
of EIs can only make sense when the same benchmarks are used. Using
different, province-specific, benchmarks for each institution undermines
any comparison among the institutions.

Student analyses
In Table 3 we present the EIs of the 23 universities with regard to South
African student enrolment and graduation. A graphical representation
of this sector with regard to students is given in Figure 1. We note no
institution has a student enrolment EI within the tolerance of 5.3. This is
also true of the graduation EI. It is rather disappointing to see that none
of the 46 possible measures falls within the tolerance levels (Quintile 0).
With regard to student enrolment EIs, 12 institutions fall into Quintile 1, 8
into Quintile 2, 2 into Quintile 3 and 1 into Quintile 4; whereas, with regard
to student graduation EIs, only 10 fall into Quintile 1, 9 into Quintile 2, 3
into Quintile 3 and 1 into Quintile 4.

The national demographic data was obtained from the 2011 census.16
Statistics South Africa (StatsSA) further provided three age-adjusted
national demographic reference tables for students, for general
university staff and for academic staff. (Note that the sum of the racial
percentages does not total 100% because the percentage of foreigners
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Table 3: Equity Indices (EIs) for South African student enrolment and graduation at South African universities
Institution

Enrolment EI

Rank

Graduation EI

Rank

Central University of Technology

10.2

1

7.7

1

2.5

University of Johannesburg

10.6

2

21

5

-10.4

Tshwane University of Technology

13.9

3

12

2

1.9

Durban University of Technology

16

4

18.7

4

-2.7

Vaal University of Technology

19.1

5

17.8

3

1.3

University of Fort Hare

19.9

6

21.6

6

-1.7

University of South Africa

21.5

7

33.8

12

-12.3

University of Limpopo

22.1

8

23

7

-0.9

24

9

24.1

8

-0.1

University of Venda

24.4

10

25.3

9

-0.9

Walter Sisulu University

24.5

11

25.6

10

-1.1

Nelson Mandela Metropolitan
University

27.5

12

35.8

13

-8.3

University of Zululand

29.7

13

30.8

11

-1.1

University of the Free State

30.2

14

54.3

19

-24.1

University of KwaZulu-Natal

33.7

15

38.2

15

-4.5

North-West University

33.8

16

37.2

14

-3.4

University of the Witwatersrand

34.6

17

42.4

16

-7.8

Cape Peninsula University
of Technology

40.5

18

47

17

-6.5

University of Pretoria

46.3

19

51.2

18

-4.9

Mangosuthu University of Technology

Rhodes University

Equity efficiency index

55

20

59.4

20

-4.4

University of the Western Cape

61.9

21

62.7

21

-0.8

University of Cape Town

63.4

22

74

22

-10.6

University of Stellenbosch

93.1

23

93.4

23

-0.3

100
90
80
70
60
50
40
30

Enrolment EI

20

Graduation EI

Figure 1:

University of Cape Town

University of Stellenbosch

Rhodes University

University of Western Cape

University of Pretoria

Cape Peninsula University of Technology

North-West University

University of Witwatersrand

University of KwaZulu-Natal

University of Zululand

University of the Free State

Nelson Mandela Metropolitan University

University of Venda

Walter Sisulu University

University of Limpopo

Mangosuthu University of Technology

University of Fort Hare

University of South Africa

Vaal University of Technology

Durban University of Technology

University of Johannesburg

Tshwane University of Technology

0

Central University of Technology

10

Graphical representation of South African student Equity Indices for South African universities.
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Staff analyses

As an additional indicator, we calculated an ‘equity efficiency index’
for each institution. This index is the difference between the enrolment
EI and the graduation EI. A positive efficiency index indicates that the
university’s student graduation demographic profile is a better match to
the national demographic profile than its student enrolment demographic
profile. In such situations, the institutions are clearly addressing their
enrolment mismatch with the national demographics by improving their
graduation EI. Unfortunately, only three universities (CUT, VUT and TUT)
have a positive efficiency index. The efficiency indices for UJ, UFS,
Unisa, NMMU and Wits yield a stark observation – there is a dramatic
worsening of their respective EIs from student enrolment to student
graduation. In fact, for all these institutions, the EI increases by over 20%
(98.1%, 79.8%, 57.2%, 30.2% and 22.5%, respectively). As a result, the
demographics of the graduating students are much worse than those
of the enrolled students. This translates into a definite equity profile of
students dropping out of universities nationally. The existence and extent
of this phenomenon (both of students not finishing their studies and their
equity profile) is rather worrying.

While the student data paints a poor picture of the sector, the staff data
paints an even bleaker picture. We used the HEMIS classification shown
in Table 4 to differentiate between the various categories of staff. In
Table 5 we show the EI for the total staff complement as well as the EI
for the different categories of staff for each university. (We note that the
actual number of staff in the category ‘crafts/trade’ is quite small. We
have previously cautioned6 against using an EI for small numbers as
the EI can change dramatically with a small change in individual staff
employed.) The rank of each institution in each category is given in
the column to the right of each category. The data is also represented
graphically in Figure 2.
From Table 5, it is clear that no institution matches the national
demographic profile within the required tolerances. Thus out of a possible
184 measures none fall within the desired range (or in Quintile 0). In
terms of the overall staff EIs, seven institutions fall into Quintile 1, eight
into Quintile 2, seven into Quintile 3 and one into Quintile 4. If we look
into the history of the institutions and their locale, these data are clearly
footprints of the past that have yet to be swept away.

While the remaining 18 institutions fair much better, it is important to not
focus on the efficiency index to the exclusion of the EI. In particular, UWC
and US have excellent efficiency indices, but fall into Quintiles 3 and 4,
respectively, with respect to both component measures.

Analyses of individual institutions can be quite revealing. In the
cases of UKZN and Wits, the EIs tend to fall mostly in Quintile 2 for
most categories of staff. Ignoring the ‘crafts/trade’ category, the two
categories of concern at UKZN are ‘instructional/research’ staff and
‘specialist/support professional’ staff – both of which lie in Quintile 3.
On the other hand, UKZN has done fairly well with regard to the EI ranking
of ‘technical’ staff, which falls just outside Quintile 1. For Wits, the only
category of concern is the instructional/research staff as this EI falls at
the upper end of Quintile 3.

Overall, for the sector, the student enrolment EI is 18.7 while the student
graduation EI is 27.5 resulting in an efficiency index of -8.8 (this translates
into a 47.1% worsening of the EI). In addition to being numerically worse,
the graduation EI is almost in Quintile 2 as opposed to in the middle of
Quintile 1 for the enrolment EI. In fact, overall, the enrolment EIs are
(statistically) significantly lower than the graduation EIs (p=0.0039).
These figures should cause sober reflection within the sector as well
as for the individual institutions. Clearly the migration of students during
this 20-year period of democracy requires a careful study to determine
if there are institutions that are ‘safe havens’ for particular race groups.
The student enrolment and graduation demographic profiles of the higher
education sector need significant attention to properly reflect the South
African national population demographics.

The staff EI for the sector is 44.7 while that of instructional/research
staff is 64.4. These EIs arise in Quintiles 2 and 3, respectively, reflecting
that this sector has a long way to go before it can be considered truly
(demographically) transformed, especially among its instructional/
research staff.

Equity versus quality

As a final comment, we note that the data used is specifically for
South African students. Using data for all students (including foreign
students), we note that in all but 4 of the 46 measures, the EIs improved
(p=0.0008) compared with when only data for South African students
were used. Clearly, foreign students tend to improve the equity profile
of the sector. This important observation needs some consideration,
especially as the ‘block grants’ awarded to universities do not distinguish
between South African and foreign students.

Table 4:

Total weighted research productivity has been used to measure highlevel knowledge production and innovation within the South African
university sector. It is an important indicator of quality within the system.
The EIs measure diversity within each category of analysis. In order
to address the equity–quality (development) tension, we introduce the
concept of equity-weighted research output. This measure is obtained
by dividing the weighted research output17 by the staff EI. This value

Staff category definitions as per the Higher Education Management Information System

Staff category

Category definition

Executive/administrative/
managerial professional

A position (a) in which the primary function is the management of the institution or one of its major divisions or sections, and
(b) which requires an educational attainment equivalent to at least 4 years of higher education study.

Instructional/research professional

A position (a) in which at least 50% of time is spent on instructional and/or research activities, and (b) which requires a higher
education qualification equivalent to at least 4 years of higher education study.

Non-professional administrator

A position (a) in which the primary function is clerical, secretarial or administrative, and (b) which does not require an educational
attainment equivalent to 4 years of higher education study.

Service

A position in which the primary function is unskilled activities.

Specialist/support professional

A position (a) in which there are no major managerial responsibilities, (b) in which the primary function is the provision of
academic or institutional or student support services, and (c) which requires an educational attainment equivalent to at least 4
years of higher education study.

Technical

A position (a) in which the primary function is undertaking technical duties (mainly in laboratories), and (b) which requires a
qualification equivalent to 3 years of higher education study (e.g. a 3-year diploma from a technikon or a 3-year bachelor’s degree).

Crafts/trade

A position in which the primary function is manually skilled activities in a craft or trade.
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900
800
700
Crafts/trades

600

Technical

500

Specialised/support professional

400

Service

300

Non-professional administrator

200

Instructional/research professional
Executive/admin/mgmt. professional

100
North-West University

University of Stellenbosch

University of the Free State

Rhodes University

University of Pretoria

University of Cape Town

University of Western Cape

Durban University of Technology

Nelson Mandela Metropolitan University

University of Johannesburg

University of KwaZulu-Natal

Cape Peninsula University of Technology

University of South Africa

Central University of Technology

Vaal University of Technology

University of Zululand

University of Witwatersrand

University of Fort Hare

Tshwane University of technology

Walter Sisulu University

Mangosuthu University of Technology

University of Venda

Overall
University of Limpopo

0

Institution

Rank

Instruct

Rank

NP Admin

Rank

Service

Rank

Spec

Rank

Technical

Rank

Crafts

Rank
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23

7

21

1

32.3

5

29.1

6

27.9

9

27.6

4

44.6

8

36.9

3

University of Limpopo

12.2

2

21.3

2

20.4

2

22.4

3

28.3

11

21.8

3

37.9

5

63.8

5

Walter Sisulu University

13.5

3

25.1

3

16.5

1

30

8

26.4

6

29.7

5

55.8

11

35.9

2

18

5

30.7

4

35.6

6

26.8

5

26.8

7

17

2

26.4

3

74.3

10

University of Fort Hare

11.5

1

38.2

5

29.6

4

23.2

4

70.5

19

14

1

25.9

2

77.5

12

Tshwane University of Technology

29.3

8

38.3

6

51.3

8

21

2

27.5

8

45.3

9

39.1

6

77.1

11

University of Zululand
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4

45.2

7

26.5

3

17.6

1

29.8

12

30.5

6

39.8

7

77.5

12
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44.8
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48.8

8

79.7

16

47.4

9

40

15

48.9

11

45.6

9

32.7

1

Vaal University of Technology

21.3

6

50.4

9

42.9

7

47.4

9

24.4

5

37.2

7

23.5

1

70

8

University of South Africa

36.9

9

51.3

10

56.6

9

29.6

7

33.8

14

46.8

10

62.9

14

59.3

4

Central University of Technology
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51.4

11

64.6

10

58.3

14

14.6

2

38.9

8

58.8

12

73.5

9

University of KwaZulu-Natal

Mangosuthu University of Technology

48.5

14

54.6

12

69.6

12

53.9

12

47.7

18

60.4

12

29.9

4

121.9

21

Cape Peninsula University of Technology

64

16

67.3

13

70.2

13

66.3

15

91.7

21

62.1

15

74.5

18

135.4

22

University of Johannesburg

46

13

76.6

14

75.3

15

55.5

13

43.7

17

62.2

16

52.8

10

67.3

7

69.4

18

78.8

15

91.3

20

73.3
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27.9

9

72.3

17

59.4
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84.7

15

80

22

79.7

16

71
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91.9

22

98.3

22

75.2

19

100.8

23

140.2

23

Durban University of Technology

56.4

15

84.3

17

66.8

11

50.1

11

41.1

16

61.1

14

73.4

17

109.4
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University of Cape Town

76.4

21

88.2
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89.7
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83.9
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77.6

20

79.9
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86
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90.4
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97.2
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16
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3

74.8

18
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64.6
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University of Pretoria

67.6

17

93.4

20

92.8

21

67.4

16

30.8

13

60.7

13

74.9

19

78.7

14

University of the Free State

70.2

19

95.4

21

90.5

19

80.6

19

13.9

1

106.4

23

91.8

22

97.1

17

North-West University

71.1

20

95.8

22

83.6

17

88.8

21

19.1

4

91.4

21

71.7

15

85.1

16

University of Stellenbosch

91.5

23

95.9

23

101.9

23

96.3

23

103.7

23

98

22

91

21

115

19

Nelson Mandela Metropolitan University
University of the Western Cape

Rhodes University

Exec, executive/administrative/managerial professionals; Instruct, instructional/research professionals; NP admin, non-professional administrators; Service, service staff; Spec, specialist/support
professionals; Technical, technical staff; Crafts, crafts/trade staff.
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reflects the diversity of the knowledge-producing staff. As the main
direct contributors to research output are the instructional/research
staff, we calculated the equity-weighted research output with respect to
that particular EI (but also report the results using overall staff EIs). We
present the results for each of the universities in Table 6.

ranking and research productivity. Four groups of universities emerge
from this analysis: universities with good EIs and low productivity
(bottom left quadrant), those with poor EIs and low productivity
(upper left quadrant), those with poor EIs and high productivity (upper
right quadrant) and one with a good EI and high productivity (lower
right quadrant).

If we focus on the generators of knowledge production (the instructional/
research staff), we see that the top five institutions in terms of weightedresearch output cluster towards (but not at) the top of the table. The
exception for this clustering is US as its poor EI means that it falls
outside the top five. The good productivity of US cannot compensate
for its poor EI. Of the top five universities in terms of weighted research
output, only three (Wits, UKZN and UP) maintain a position at the top
of the table when the overall EI is used. The other two – UCT and US –
drop to positions six and nine, respectively. Clearly, the good overall EIs
for UFH, Unisa, UJ and UL compensate for their relatively low output.
However, it is important to focus on the instructional/research staff EIs
as this category of staff is responsible for knowledge production. Unisa
manages to maintain a rank of five regardless of which EI is used to
weight the data.

144.3
129.9
115.4
101.0
86.6

EI 72.2
57.7
43.3
28.9
14.4

To understand and elucidate the relationship better, we present a scatter
plot of productivity against instructional/research staff EI in Figure 3. The
vertical axis ranges from zero to 144.3, the maximum possible EI for this
category of staff. As a result, we can divide the plot vertically along the
midpoint of 72.2. The horizontal axis ranges from zero to 3000 (rounded
to the nearest 500). For this axis, the midpoint is not obvious as there is
no theoretical maximum for productivity. The vertical solid line divides
the plot horizontally at 1500 but one could also divide the plot along
1301.53 (half the maximum achieved) as indicated by the dashed line.
This analysis shows that there is no direct linear correlation between EI
Table 6:

0.0
0
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1000

1500

2000

2500

3000

Weighted research output

Figure 3:

The 2011 total weighted research productivity versus the
instructional/research professional staff Equity Index.

Three universities – Rhodes, NMMU and UFS – fall firmly into the worst
quadrant (upper left), which indicates poor equity profiles together with
low research productivity. These universities need to urgently address

Weighted and equity-weighted research output

2011 Weighted
research output

Rank

2011 Per capita
research output

Rank

Instructional/
research staff
equity-weighted
research output

University of KwaZulu-Natal

2192.8

4

1.49

6

31.5

1

45.2

2

University of Pretoria

2603.1

1

2.03

4

28.1

2

38.5

3

University of Cape Town

2364.5

2

2.24

2

26.4

3

30.9

6

University of the Witwatersrand

2077.9

5

1.99

5

26.1

4

46.4

1

University of South Africa

1266.95

7

0.84

13

22.4

5

34.3

5

University of Stellenbosch

2236.0

3

2.38

1

21.9

6

24.4

9

North-West University

1444.09

6

1.21

12

17.3

7

20.3

10

University of Johannesburg

1240.35

8

1.42

9

16.5

8

27.0

7

University of Limpopo

303.37

15

0.38

17

14.9

9

24.9

8

University of Fort Hare

433.67

14

1.49

6

14.7

10

37.7

4

University of the Free State

1176.67

9

1.39

10

13.0

11

16.8

11

University of the Western Cape

795.33

10

1.48

8

11.2

12

9.9

16

Tshwane University of Technology

457.85

13

0.55

16

8.9

13

15.6

13

Nelson Mandela Metropolitan University

791.4

11

1.37

11

8.7

14

11.4

14

Rhodes University

693.26

12

2.17

3

7.1

15

16.1

12

University of Zululand

172.25

19

0.64

14

6.5

16

11.0

15

University of Venda

198.35

17

0.61

15

6.1

17

8.6

17

67.1

22

0.11

23

4.1

18

5.0

19

Cape Peninsula University of Technology

281.79

16

0.37

18

4.0

19

4.4

20

Durban University of Technology

178.88

18

0.30

21

2.7

20

3.2

21

Vaal University of Technology

107.06

20

0.32

20

2.5

21

5.0

18

Central University of Technology

90.81

21

0.34

19

1.4

22

2.1

22

Mangosuthu University of Technology

26.24

23

0.13

22

0.7

23

1.5

23

Institution

Walter Sisulu University
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Discussion and conclusions

both aspects in order to contribute meaningfully to higher education in a
transforming South Africa.

We have shown previously6 that the Euclidean distance mathematical
formula can be used to calculate EIs of particular categories within an
organisation. Here we have used audited data and applied the formula to
calculate and analyse student and staff EIs and relate these to research
productivity within South Africa’s 23 universities. The study has shown
the general applicability of the formula and emphasised the essential role
of high-level knowledge production in the quality of equity during the
transformation process.

Interestingly, five universities (NWU, UJ, UKZN, Unisa and Wits) cluster
around the centre of the plot. Unisa has a good EI (which can certainly
improve) and needs to address its productivity. Both NWU and UJ
have to address both their EIs and their productivity. Wits has a high
productivity but must address its EI. UKZN has a good EI and high
productivity (although it should still address its EI). While all five have
issues to address, their position on the plot indicates that they have the
greatest potential for exhibiting good equity and high productivity. They
require a slight tweaking or further emphasis of their missions in order
to fall firmly into the lower right quadrant, but their positions verify that
improving equity certainly does not imply a negative impact on high-level
knowledge productivity.

Until now, there has been no simple, unbiased, means of assessing
individual institutions or holding institutions accountable for their
demographic transformation. Our EI provides an objective, and
measurable, instrument to achieve these ends. Importantly, policymakers
can use this index as a vehicle to steer the sector. The simplicity of the
measure means that even a layperson can follow the progress of equity
in a transparent and objective way.

In order to address the issue of institutional ‘size’, one could also look
at research in terms of per capita output. We present this perspective
in Figure 4. The quadrant boundaries have been determined in the
same manner as for Figure 3. Here we note, very pleasingly, that no
university falls firmly into the top left quadrant (which indicates poor
EIs and low per capita research output) as all of these universities have
moved across into the top right quadrant (with still poor EIs, but now
with high per capita research output) and join the universities occupying
this quadrant from Figure 3. It is also pleasing to see that UFH falls very
clearly into the bottom right quadrant (good EIs and good per capita
research output) together with UWC and UKZN (both of which just enter
this quadrant). With the exception of UFH and UWC, the institutions in
the lower left quadrant in Figure 3 remain in that quadrant (with poor
EIs and low per capita research output). We do note that Unisa has
moved backwards (albeit relatively). In this analysis, the central cluster
comprises seven universities – NMMU, NWU, UFS, UJ, UKZN, UWC
and Wits – with the potential to entrench themselves into the (desirable)
bottom right quadrant.

We emphasise that this is the first quantitative measure that can be
incorporated into an analysis of transformation. It should complement
and enhance the many qualitative measures in existence.
Any university-based performance measurement system should satisfy
the following criteria (Bunting I 2013, personal communication, June 19):

129.9
115.4
101.0
86.6
EI 72.2
57.7
43.3
28.9

1.00

1.50

2.00

2.50

Per capita research output

Figure 4:

(3) Data: comparative and
consistent quantitative data should
be available

(3) HEMIS and StatsSA data meet
this requirement

(4) Performance indicators: a
limited number of quantitative
measures should be used to
represent the state of a university
relative to equity targets

(4) Performance indicators are built into
the Equity Index

(5) Targets: quantitative
targets should be linked to the
performance indicators

(5) Regional and/or national population
data satisfy this requirement

Furthermore, the EI addresses two crucial nationally derived policy
documents in the development and transformation of South Africa:
The Education White Paper 33 as well as the Employment Equity Act
(55/1998)21. We commented earlier on the impact of our EI on the
Education White Paper. Here we wish to emphasise its importance
in achieving the goals of the Employment Equity Act. This act makes
specific reference to national and regional demographic profiles
and refers the reader to data from StatsSA. However, beyond simply
reporting demographic percentages, no other means was available to
obtain a picture of the overall equity profile of an organisation. Our EI
provides the first systematic means of determining this crucial facet of
reporting in terms of this act. It is remarkable that one simple index can
positively impact two pivotal national policy documents.

The finding that some universities have good equity while remaining
high-level knowledge producers provides lessons and examples in
the equity–quality (development) tension. However, it is clear that the
traditional research universities remain dominant. This should shift the
focus to a discussion on how the remaining institutions can improve
their high-level knowledge production and/or EIs or can reorganise
themselves or their missions to deal with the dual challenges of equity
transformation and high-level knowledge production, or, alternatively,
how the sector as a whole can reimagine new forms of partnerships
or alliances in order to address the equity–quality challenge. This effort
must incorporate the fact that the ability of any institution to produce
quality research correlates directly with the percentage of PhD-qualified
staff, the number of postgraduates and postdoctoral fellows as well
as good overall infrastructure together with investment in research
infrastructure, amongst other factors.19,20

http://www.sajs.co.za

(1) Universities are able to formulate
and act on their own student admission,
teaching and learning and staff
employment policies

By satisfying all six criteria above, the EI is verified as a suitable
performance measure for universities.

The 2011 per capita research output versus the instructional/
research professional staff Equity Index.
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(1) Autonomy: universities should
be able to exercise choices within
activities being measured

(6) Rankings: performances relative (6) Equity Index permits this
to targets must be capable of
being ranked

14.4
0.50

Compliance of Equity Index

(2) Goals: equity goals should be
(2) National and institutional goals
set at national and institutional levels are available

144.3

0.0
0.0

Criteria

From the results presented, some important conclusions can be drawn.
Firstly, EIs can be objectively measured using the distance formula,
within a variety of categories in the 23 institutions. This study has
demonstrated the general applicability of the formula in measuring 230
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indices. As a result, EIs can be used to set benchmarks, and compare
and rank institutions within each category. In addition, each institution
can now address its equity transformation challenges in an objective,
focused but transparent way. EIs can be used by each institution to
set targets, to review targets and to examine particular targets within
categories that are lagging behind. Institutions can learn from each
other’s successes and failures. Using the idea of quintiles, organisations
can now be clustered in terms of their EIs. This clustering can help
address systemic transformation issues in a consolidated manner by
dealing with a group of similar institutions. Equally, and importantly, other
organisations in our society can apply this simple method to assess their
state of equity transformation. Many other higher education systems
globally struggle with measuring equity, i.e. gender equity universally, the
equity of the caste system in India, the equity of immigrants within the
EU and the equity of minorities within US higher education systems. The
importance of quantifying, benchmarking and monitoring equity cannot
be underestimated in all these systems. This simple method can now be
applied in these situations too.

It is interesting to note that among the universities in this cluster, the
majority underwent mergers. If we focus on the six universities with the
highest EIs – US, Rhodes, UP, NMMU, UFS and UCT – only one (NMMU)
underwent a merger.
The South African dilemma is that some of the institutions with good
equity are poor knowledge producers, and vice versa. In this study, a
group of 8–11 universities (Figure 3) with very good EIs but with very
low total weighted research productivity outputs is discernible (a similar
number have good EIs but low per capita research output). Even with
their good EIs, there is no improvement in their equity-related ranking
in high-level knowledge production. This finding suggests that the
quality of equity transformation is essential in knowledge-producing
organisations such as universities. This group constitutes an example of
how equity transformation without quality leads to unintended negative
consequences. As the status quo, this group adds no value to national
development, which the Council on Higher Education aptly put as follows:
High quality higher education is crucial for social
equity, economic and social development and
a vibrant democracy and civil society. If higher
education does not produce knowledgeable,
competent and skilled graduates, generating research
and knowledge, and undertaking responsive
community service, then equity, development and
democracy will all be constrained.23

Secondly, every institution analysed has a challenge with respect to
some EI. Particular universities have continued to show poor EI values
of students and staff. The worst EIs are in the traditional, ‘previously
advantaged’ universities. The merger process has ameliorated this effect
in the case of UKZN and Unisa, and more so for UJ. Those institutions
with poor EIs need to be set equity targets to steer and accelerate the
improvement of their EIs. By themselves the necessary improvements
may seem impossible or at best elusive within the timeframes of the
National Development Plan.22

The Centre for Higher Education Transformation (CHET) work on
differentiation24,25 focused on knowledge production (development)
and showed that three clusters (high, medium and low) were clearly
discernible. It must be noted that the CHET clusters are in contradiction
to the ARWU (http://www.shanghairanking.com) and THE (http://
www.timeshighereducation.co.uk/world-university-rankings/) reports
of university world rankings, thus pointing to clear methodological
differences and priorities. Importantly, the latter analyses focus
on quality through impact of research and citations as opposed to
simply efficiency via per capita output. CHET's main variables were
postgraduate enrolments, doctoral enrolments and throughputs and
research outputs. Our study has added a new dimension with regard to
differentiation – that of equity (and equity through quality). This approach
has led to four distinct groupings (with one additional central ‘cluster’).
This new look at quality-driven equity brings a different perspective to
the CHET clusters. In particular, in our analysis, Unisa does relatively
well but falls into CHET’s Cluster 3, while Rhodes does relatively poorly
but falls into CHET’s Cluster 1. If we focus on per capita research output,
the positions are reversed and in line with the CHET analysis. Regardless
of whether one focuses on the CHET clusters or our groupings, it is
clear that, for transformation to advance and succeed, government
has to address differentiation urgently: firstly, in the staff and student
composition of institutions and, secondly, in their performance with
respect to research productivity.

Thirdly, student EIs are much better (lower) than staff EIs across all
but 6 of the 23 institutions. The student enrolment EI is 18.7 and the
student graduation EI is 27.5 versus 44.7 for university staff and 64.4
for instructional/research staff. The fact that the student graduation EI
does not reflect the national demographics supports the potential claim
of institutions (and businesses) that their poor equity profile is as a result
of the poor equity profile of the pool of available graduates. However, this
reason cannot account for the gulf between the student graduation EIs
and the staff EIs at universities. One would expect that, as universities
are producing graduates with a particular EI, this production should
translate into similar EIs for their staff. That this is not the case, leads one
to surmise that universities are not employing their own graduates. Of
particular concern is the ‘efficiency’ of the sector in producing graduates
in line with the equity profile of the enrolled students. Many universities
are clearly just revolving doors for some race groups. Using almost any
of the equity measures considered here, there is a vast distance in equity
left to travel for the sector.
Fourthly, high-level knowledge production and equity can be connected
during transformation through quality. We have previously shown
that equity and development can be connected during the process
of transformation.13,14,18 There is a cluster of universities in this study
(NMMU, NWU, UFS, UJ, UKZN, Unisa, UWC and Wits) that have the
potential to attain good EIs and remain high-level knowledge producers
(in terms of per capita output, UFH has already achieved this goal).
This group indicates that excellence does not need to be sacrificed
for transformation. One could even argue that this excellence needs
transformation. ‘Equity can be achieved with excellence and demonstrated
empirically with hard evidence. Indeed UKZN has shown that diversity
and equity are strengths not weaknesses in transformation’13,14. On
reviewing UKZN data, Bunting (Bunting I 2012, personal communication,
September 17) commented that:

In terms of differentiation, not all universities have to be high-level
knowledge producers, but if they are to contribute to development they
at least have to provide a quality undergraduate education and improve
their very poor throughput rates. It does not help that they take in the
‘disadvantaged’ and then do not add value to their skills and certification.
It may become necessary for government to set knowledge production
targets or set this group on a different mission/trajectory to contribute
to national development. On the other hand, the high-level knowledge
producers with poor EIs need to be set equity targets, which could
be rather complex but customised. For example UCT, US and UP with
their poor equity scores produce a large proportion of African women
doctorates. US, with the worst EIs, produces the most female (mainly
White) doctorates in the country.26 However, judging by these poor EIs,
the university sector still has a long way to go in resolving the twin
challenges of equity and quality.

The various UKZN indicators point to a university
that has undergone major transformational
changes since 2004. Access and equity have
improved at both student and staff levels, and so
have high-level knowledge inputs and outputs.
The strongest lesson that emerges from your
indicators is that the commitment to student
and staff equity has in fact enhanced UKZN’s
contribution to national development in general,
and to national high-level knowledge production
in particular.
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Almost 20 years post freedom, the EIs for students and staff in the
higher education sector show that transformation is not only painfully
slow1 but also embarrassingly so. Being left to self-regulate, the sector
has been found to be wanting. It is an open question as to whether this
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self-regulation (in the guise of autonomy) should be allowed to continue
or should be reviewed. Given the vast investment in higher education
since 1994 (over R236 billion27 up to and including 2013), the equity
returns need to be interrogated. This study shows that it is difficult
to transform ‘privilege’ voluntarily and suggests that extraordinary
measures are needed.

analysis for future policy review. This would be an important study for
the country.
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The question remains as to the reasons behind this slow progress: Is
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from doing that which is commonsense in a democracy? Or is it
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future of transformation in higher education.
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In their acclaimed book, Altbach and Salmi28 make the point that
meaningful higher education changes can be effected in one of three
ways: establishing new institutions, merging existing institutions and
investing in new facilities and infrastructure. They further note that it
is much harder to transform existing institutions. In South Africa, we
have modest experience in mergers, no experience in creating new
institutions and lessons still to learn from the experience of government’s
investment in infrastructure funding. We are slowly coming to the rude
awakening that transforming our existing universities, as the findings of
this study show, is indeed very difficult. In light of this, is there a need
to consider facilitated partnerships or alliances between universities,
possibly through a nationally driven framework, to accelerate the
pace of equity and improved high-level knowledge production and
ultimately transformation?
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