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Foreword
The Higher Education Act 101 of 1997, as amended, mandates the Council on Higher Education (CHE) to, inter alia, 
monitor developments in higher education and publish the resultant data and information on a regular basis for the 
benefit of stakeholders and the public at large. One of the ways in which the CHE fulfils this mandate is to compile 
and publish data on key parameters within the higher education system from which inferences can be made about the 
development trajectory of the higher education system in South Africa. The publication is titled VitalStats, and it has 
been published annually since 2012. It has become an important resource material for researchers, policy makers, 
institutional planners, funding agencies and other stakeholders with interest on the changes that are going on within 
the higher education system.

Over the years, the parameters on which data and information are provided in the VitalStats publication have 
increased tremendously in response to requests and suggestions from the stakeholders. As a result, the size of the 
VitalStats publication has been increasing steadily until in 2022 a decision was made to compile and publish two 
complementary volumes per year. Therefore, in 2022 in addition to the ordinary VitalStats publication that stakeholders 
are customed to, a supplementary volume was also published presenting data and information on funding, research 
and postgraduate students. This volume titled Public Higher Education, Postgraduate Students and Research Output 
2021: Supplement to VitalStats 2021 is the second volume of a supplement to a VitalStats publication. It presents data 
and information on (i) State funding of public universities; (ii) Permanent academic staff with master’s and doctoral 
qualifications; (iii) Master’s and doctoral students first-time enrolment and completion; (iv) Analysis of cohorts of 
research-based postgraduate students; and (v) Research output and subsidy funding.

The CHE encourages researchers, policy makers, institutional planners, funding agencies and other stakeholders 
to continue taking keen interest in the two volumes of VitalStats published annually and making good use of their 
contents. They are also requested to continue providing constructive feedback which the CHE commits to utilise in 
its quest for continuous improvement in the compilation, analysis and presentation of the relevant sets of data and 
information. Feedback should be sent by email to research@che.ac.za. 

The CHE expresses its sincere appreciation to the staff in the Research, Monitoring and Advice (RMA) Directorate, 
and to the external experts who worked tirelessly to source the relevant datasets, undertake the required analyses, 
and plot the graphs presented in this volume with the requisite levels of rigour and professionalism. It would also like to 
acknowledge the critical role played by external peers who reviewed the data and graphs, checked the accuracy of the 
analyses, and made constructive recommendations that assisted in improving the presentation of some of the graphs.

Copies of the Public Higher Education, Postgraduate Students and Research Output 2021: Supplement to VitalStats 
2021, and other volumes in the VitalStats publication series can be accessed through the CHE website: www.che.
ac.za/publications. Print copies can be requested from research@che.ac.za or can be collected in person at 1 Quintin 
Brand Street, Persequor Technopark, Brummeria, in Pretoria.

Dr Whitfield J Green
Chief Executive Officer
January 2024



Acronyms

CESM:	 Classification of Educational Subject Matter

Comp:	 Comprehensive Universities

FTE:	 Full-time Equivalent

Trads:	 Traditional Universities

UCD:	 University Capacity Development

UoTs:	 Universities of Technology
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Definitions
Classification of Educational Subject Matter or CESM categories: 

A set of classifications aiming to provide a single coherent system for categorising subject matter irre-
spective of the level of instruction or type of institution. For a list of first-order CESM categories, see 
Appendix 2. 

Cohort:

The first-time entry students in a given year who have enrolled for a particular higher education pro-
gramme.

Comprehensive Universities (Comp): 

This refers to institutions that offer the full spectrum of programmes, including vocational, professional 
and general formative programmes at both undergraduate and postgraduate levels.

Field of study: 

Enrolments are divided into four broad fields or areas of study, calculated by aggregating enrolments by 
CESM category as below. For a description of each CESM category, see Appendix 2:

	 •	 Science, Engineering and Technology (SET): CESM 01, 02, 06, 08, 09, 10, 13, 14, 15 and 16

	 •	 Business and Commerce (BandC): CESM 04 

	 •	 Humanities (Hum): CESM 03, 05, 11, 12 ,17, 18, 19 and 20

	 •	 Education (Ed): CESM 07 

Full-time equivalent (FTE): 

FTE student enrolments are calculated (a) by assigning to each course a fraction representing the 
weighting it has in the curriculum of a qualification, and (b) by multiplying the headcount enrolment of 
that course by this fraction. FTE staff numbers are calculated in a similar way. 

Headcount: 

The total number of students enrolled at each institution whether as full-time, part-time, or occasional 
students. 

Percentage accumulative (for Cohort Study): 

This indicates (in the relevant graphs) the total number of students of a particular first-time entering co-
hort who have graduated or dropped out up to that point. It includes all the students of that cohort who 
have graduated or dropped out in previous years. 

Percentage non-accumulative (for Cohort Study): 

This indicates (in the relevant graphs) the total number of students of a particular first-time entering co-
hort who have graduated or dropped out in that particular year. It does not include the students of that 
cohort who have graduated or dropped out in previous years. 

Permanent employee: 

A person is classified as a permanent staff member if he/she contributes to an approved retirement fund 
of the institution.
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Personnel categories: 

The personnel category indicates the type of duties to be undertaken in a position which a staff member 
occupies in the institution, and the qualifications and experience normally required by the incumbent of 
that position. The duties, qualifications and experience referred to relate to those of the position. The 
personnel categories are: 

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

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

Non-professional administration (Administrative): A position in which (a) the primary function is 
clerical, secretarial or administrative duties, and (b) an educational attainment equivalent to 4 years 
of higher education study is not required. 

Service staff: A group of staff for whom the primary function comprises unskilled activities.

Staff member: 

A staff member is a person who is either compensated by the institution by pay or other means for servic-
es rendered, or who, while not being paid or compensated by the institution, performs services which re-
late to the institution’s normal activities and those activities which would otherwise have been performed 
by staff receiving compensation from the institution. 

Temporary employee: 

A staff member who does not contribute to an approved retirement fund of an institution is classified as 
a temporary employee.

Throughput rate: 

A throughput rate calculates the number of first-time entry undergraduate students of a specific cohort of 
a specific year who have graduated either within the minimum time, or up to 2 years beyond the minimum 
time, to the number of students in the baseline enrolments of that cohort. Throughput rates are reflected 
in the section on cohort studies. 

Traditional Universities (Trad): 

This refers to institutions that offer a broad range of general formative and professional programmes at 
both undergraduate and postgraduate levels. 

University of Technology (UoT): 

This refers to an institution that offers a range of programmes that are vocationally and/or professionally 
orientated, primarily at the undergraduate level, previously called a Technikons.
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Figure 1:	 Funding allocated to universities in real and nominal terms for 2016/17 to 2021/22
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Figure 3: 	 Funding allocated to universities as a percentage of GDP and of the state budget.
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Figure 5: 	 Block and earmarked funding (including NSFAS allocation) from 2016/17 to 2021/22

Figure 6: 	 Proportion of block to earmarked funding (excluding NSFAS allocation) from 2016/17 to 
2021/22
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Figure 7: 	 Block and earmarked funding (excluding NSFAS allocation) from 2016/17 to 2021/22

 

Figure 8: 	 Disaggregated funding for NSFAS, teaching grants, research grants and other grants.
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Figure 9: 	 Funding for NSFAS, teaching grants, research grants and other grants from 2016/17 to 
2020/21
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Figure 11: 	 Proportion of DHET earmarked, actual loans recovered and other sources from 2016 to 
2021. 

Figure 12: 	 NSFAS student awards (in thousands) from 2016 to 2021 (academic years) 
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Figure 13: 	 Headcount university students funded through NSFAS from 2016 to 2021 including 
Funza Lushaka Students (Education) 
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Figure 15: 	 Proportion of institutional funding per source and institutional type 2021: Overall Trads

Figure 16: 	 Proportion of Institutional funding per source and institutional type 2021 Overall Comps
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Figure 17: 	 Proportion of Institutional funding per source and institutional type 2021 Overall UoTs
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Figure 18: Proportional disaggregation of institutional funding per source from 2015/16 to 2020/21 
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Figure 19:	 Developments funds.
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Figure 21: 	 Teaching input grant 2016 - 2021: Trads
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Figure 21: Teaching input grant 2016 -2021: Trads
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Figure 22: 	 Teaching input grant 2016 - 2021: Comps
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Figure 22: Teaching input grant 2016 -2021: Comps

2016 2017 2018 2019 2020 2021
UJ R 867754 95 R 1001981 6 R 1125634 7 R 1327483 6 R 1391837 7 R 1446220 2
NMU R 501510 98 R 586672 90 R 679237 83 R 754408 68 R 809658 17 R 842677 84
SMU R 153065 67 R 202606 07 R 252343 72 R 296981 11 R 340050 10 R 367245 64
UNISA R 1617916 1 R 1907919 0 R 2077712 4 R 2437323 0 R 2501009 4 R 2645677 1
UNIVEN R 249322 41 R 311115 39 R 362221 81 R 468373 29 R 488974 41 R 520279 15
WSU R 409110 97 R 476648 80 R 536317 06 R 623200 07 R 663690 36 R 698665 78
UZ R 264917 88 R 288941 31 R 306562 75 R 323701 72 R 322320 73 R 314647 83
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Figure 23: 	 Teaching Input Units: Trads
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Figure 23: Teaching Input Units: Trads

2016 2017 2018 2019 2020 2021
UCT 63 171 59 776 65 597 69 539 70 500 71 402
UFH 22 147 23 397 24 801 28 433 30 035 31 433
UFS 56 346 56 635 58 882 55 850 57 526 59 252
UKZN 86 908 89 691 91 922 92 893 96 298 99 494
UL 33 177 39 074 40 599 40 095 40 571 41 046
NWU 77 709 80 752 84 860 81 630 82 545 82 701
UP 108 005 110 582 112 487 114 729 117 324 119 818
RU 16 602 17 033 17 600 17 762 17 845 17 985
SU 70 378 73 207 74 577 77 121 77 680 78 627
UWC 39 537 41 350 43 180 43 540 44 850 46 192
Wits 71 062 72 550 74 038 82 347 84 820 87 362
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Figure 24: 	 Teaching Input Units: UoTs
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Figure 24: Teaching Input Units: UoTs

2016 2017 2018 2019 2020 2021
CPUT 57 851 59 776 61 821 59 383 60 406 61 722
CUT 21 496 22 265 23 433 26 324 27 533 29 502
DUT 43 509 45 709 48 238 46 793 47 851 51 087
TUT 83 281 86 425 91 015 97 375 101 083 104 937
VUT 31 956 31 781 33 495 29 162 31 225 32 302
MUT 15 167 16 126 17 159 18 994 20 188 21 357
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Figure 25: 	 Teaching input units: Comps
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Figure 26: 	 Teaching output units: Trads

COUNCIL ON HIGHER EDUCATION 

17 

Figure 26: Teaching output units: Trads

2016 2017 2018 2019 2020 2021
UCT 5 487 5 622 5 802 5 695 5 805 5 759
UFH 2 884 2 712 2 739 3 008 3 208 2 813
UFS 5 599 5 778 5 674 6 299 6 552 6 808
UKZN 7 778 8 193 8 523 9 289 9 822 9 862
UL 4 289 4 524 4 572 5 009 4 901 4 895
NWU 12 045 12 774 14 477 13 456 12 891 12 818
UP 10 020 10 646 10 982 10 861 11 015 10 240
RU 1 740 1 744 1 849 1 989 1 822 1 767
SU 5 664 5 828 6 288 6 698 6 832 6 872
UWC 4 040 4 259 4 276 4 197 4 289 4 662
Wits 6 305 6 520 7 107 7 385 7 709 7 875
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Figure 27: 	 Teaching output units: UoTs

 

Figure 27: Teaching output units: UoTs 

 

2016 2017 2018 2019 2020 2021
CPUT 9 390 9 461 9640 10365 10256 9907
CUT 3 564 3677 4048 4225 4923 5413
DUT 7 628 7597 8024 8809 9222 10677
TUT 12 470 14176 14644 16607 15630 18330
VUT 4 637 4368 4534 4612 5179 4639
MUT 2 566 2598 2320 2345 2606 2453
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Figure 28: 	 Teaching output grants: UoTs
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Figure 28: Teaching output grants: UoTs

2016 2017 2018 2019 2020 2021
TUT 12 470 14 176 14 644 16 607 15 630 18 330
DUT 7 628 7 597 8 024 8 809 9 222 10 677
CPUT 9 390 9 461 9 640 10 365 10 256 9 907
CUT 3 564 3 677 4 048 4 225 4 923 5 413
VUT 4 637 4 368 4 534 4 612 5 179 4 639
MUT 2 566 2 598 2 320 2 345 2 606 2 453
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Figure 29: 	 Teaching output units: Comps
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Figure 29: Teaching output units: Comps

2016 2017 2018 2019 2020 2021
UNISA 31 970 34 604 37 962 37 684 44 466 39 861
UJ 11 968 11 773 12 397 12 459 13 182 13 469
WSU 5 380 5 542 6 196 6 459 7 748 7 552
NMU 5 991 5 983 6 388 6 573 6 784 6 303
UZ 3 856 4 099 4 532 4 407 4 245 4 225
UNIVEN 2 556 2 616 3 357 3 775 4 035 3 453
SMU 993 1 073 949 1 091 1 129 1 212
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Figure 30: 	 Teaching output grants: Comps
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Figure 31:	 Headcount permanent academic staff with a Master’s qualification per traditional 
university
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Figure 31. Headcount permanent academic staff with a Master’s qualification per traditional university 

 

2016 2017 2018 2019 2020 2021
UCT 326 338 335 337 348 345
UFH 138 126 131 119 121 120
UFS 343 435 415 383 346 314
UKZN 491 471 456 375 388 371
UL 214 215 223 257 257 246
NWU 405 414 440 451 472 472
UP 384 369 342 349 353 338
Rhodes 101 119 112 115 120 117
SUN 262 284 275 277 300 302
UWC 217 192 195 185 205 188
WITS 340 312 297 302 294 282
SPU 24 38 57 52 54 50
UMP 17 25 30 33 39 41
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Figure 32: 	 Headcount permanent academic staff with a Master’s qualification per comprehensive 
university
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Figure 32: Headcount permanent academic staff with a Master’s qualification per comprehensive 
university 

 
 

2016 2017 2018 2019 2020 2021
UJ 505 534 532 568 508 492
NMU 220 218 220 253 251 259
UNISA 574 578 559 560 618
UniVen 186 190 167 165 160 144
WSU 207 221 248 243 340 378
UniZulu 126 137 143 146 147 160
SMU 272 294 292 301 302 315
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Figure 33: 	 Headcount permanent academic staff with a Master’s qualification per university of 
technology
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Figure 33: Headcount permanent academic staff with a Master’s qualification per university of 
technology 

 
 

2016 2017 2018 2019 2020 2021
CPUT 402 415 381 368 374 381
CUT 144 145 141 146 152 154
DUT 286 287 282 295 343 381
TUT 387 410 404 407 409 393
VUT 179 182 170 169 170 160
MUT 93 106 109 113 117 124
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Figure 34: 	 Headcount permanent academic staff with a Doctoral qualification per traditional 
university
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Figure 34: Headcount permanent academic staff with a Doctoral qualification per traditional university 

 
 

2016 2017 2018 2019 2020 2021
UCT 785 773 775 739 713 727
UFH 161 173 169 168 163 153
UFS 397 436 451 465 472 476
UKZN 667 679 745 768 761 750
UL 170 198 189 202 209 215
NWU 767 791 805 804 800 919
UP 820 810 839 853 873 905
Rhodes 174 171 208 212 216 227
SUN 636 647 665 673 806 841
UWC 372 374 376 404 409 418
WITS 740 777 781 795 810 823
SPU 19 30 35 50 65 78
UMP 16 27 40 58 64 80
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Figure 35:	 Headcount permanent academic staff with a Doctoral qualification per comprehensive 
university
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Figure 35:  Headcount permanent academic staff with a Doctoral qualification per comprehensive 
university

2016 2017 2018 2019 2020 2021
UJ 542 592 635 660 703 731
NMU 282 281 290 306 315 328
UNISA 834 894 1003 792 980 1781
UniVen 153 176 182 185 193 209
WSU 82 79 82 97 169 217
UniZulu 122 151 150 149 153 164
SMU 84 110 126 122 130 168
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Figure 36: 	 Headcount permanent academic staff with a Doctoral qualification per university of 
technology
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Figure 36: Headcount permanent academic staff with a Doctoral qualification per university of 
technology

2016 2017 2018 2019 2020 2021
CPUT 210 215 241 239 240 245
CUT 99 113 120 122 126 131
DUT 134 140 179 193 213 245
TUT 267 288 297 313 312 324
VUT 68 78 79 80 79 76
MUT 26 30 36 43 47 48
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Figure 37: 	 FTE academic staff with a Master’s qualification per traditional university
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Figure 37: FTE academic staff with a Master’s qualification per traditional university 

 
 
 

2016 2017 2018 2019 2020 2021
UCT 460 471 480 432 432 438
UFH 134 133 131 123 122 122
UFS 373 481 460 439 371 349
UKZN 506 484 478 370 408 403
UL 223 232 236 265 264 255
NWU 429 445 443 454 472 473
UP 512 547 520 546 597 571
Rhodes 123 123 134 140 152 147
SUN 287 285 270 270 295 286
UWC 236 212 237 232 243 240
WITS 515 515 522 557 558 525
SPU 22 35 52 52 57 54
UMP 16 24 26 31 38 38
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Figure 38: 	 FTE academic staff with a Master’s qualification per comprehensive university
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Figure 38: FTE academic staff with a Master’s qualification per comprehensive university 

 
 
 

2016 2017 2018 2019 2020 2021
UJ 527 547 554 599 581 581
NMU 225 223 223 250 252 265
UNISA 610 499 557 376 829
UniVen 188 190 178 177 169 160
WSU 257 264 284 309 330 360
UniZulu 152 158 176 167 173 177
SMU 273 288 294 296 294 305
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Figure 39: 	 FTE academic staff with a Master’s qualification per university of technology
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Figure 39: FTE academic staff with a Master’s qualification per university of technology

2016 2017 2018 2019 2020 2021
CPUT 458 469 460 459 464 488
CUT 154 141 146 152 159 164
DUT 307 317 318 327 355 411
TUT 438 512 817 729 611 539
VUT 201 194 184 192 192 194
MUT 98 105 112 118 127 125
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Figure 40: 	 FTE academic staff with a Doctoral qualification per traditional university
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Figure 40: FTE academic staff with a Doctoral qualification per traditional university 

 
 
 

2016 2017 2018 2019 2020 2021
UCT 965 936 933 865 846 885
UFH 156 175 173 163 164 154
UFS 415 455 471 479 475 490
UKZN 696 695 772 787 794 789
UL 175 212 202 198 197 215
NWU 790 817 814 812 800 917
UP 888 911 941 993 1015 1052
Rhodes 223 212 252 249 264 272
SUN 639 642 650 645 755 779
UWC 390 397 405 445 433 456
WITS 883 953 1004 1048 1079 1087
SPU 16 27 32 45 60 82
UMP 11 28 36 50 65 76
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Figure 41: 	 FTE academic staff with a Doctoral qualification per comprehensive university
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Figure 41: FTE academic staff with a Doctoral qualification per comprehensive university 

 
 
 

2016 2017 2018 2019 2020 2021
UJ 556 578 635 661 761 813
NMU 294 289 308 316 336 348
UNISA 885 651 668 509 824
UniVen 146 171 181 178 183 206
WSU 128 129 126 143 163 200
UniZulu 133 158 163 175 173 183
SMU 96 123 147 140 145 185
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Figure 42: 	 FTE academic staff with a Doctoral qualification per university of technology
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Figure 42:  FTE academic staff with a Doctoral qualification per university of technology 

 
 

2016 2017 2018 2019 2020 2021
CPUT 224 243 271 267 275 285
CUT 115 116 120 125 122 138
DUT 140 154 190 215 234 263
TUT 282 405 456 470 405 348
VUT 81 91 92 95 97 114
MUT 27 29 36 43 47 49
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Master’s and Doctoral Enrolments and Graduates
Figure 43: 	 Master’s Enrolments per CESM

Figure 44: 	 Doctoral Enrolments per CESM
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Figure 45: 	 Master’s Enrolments per Funding Group
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Figure 45: Master’s Enrolments per Funding Group

Figure 46: Doctoral Enrolments per Funding Group
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Figure 46: Doctoral Enrolments per Funding Group
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Figure 47: 	 Master’s Graduates per CESM
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Figure 47: Master’s Graduates per CESM

Figure 48: Doctoral Graduates per CESM

2016 2017 2018 2019 2020 2021
BUS/MAN 3112 3231 3338 3125 2960 2998
EDUCATION 619 614 596 621 645 752
OTHER HUM 3396 3099 3343 3430 3283 3432
SET 5735 6007 6610 6341 6034 6614
Grand Total 12862 12951 13887 13517 12921 13796
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Figure 48: Doctoral Graduates per CESM
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Figure 49: 	 Master’s Enrolments per Traditional University
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Figure 49: Master’s Enrolments per Traditional University

2016 2017 2018 2019 2020 2021
NWU 2915 3142 3072 3081 2873 2803
Rhodes 967 910 917 932 868 821
SPU 0 0 0 0 5
UCT 5190 5338 5721 5641 5829 6082
UFH 1253 1549 1718 1448 978 888
UKZN 5991 6067 6139 6186 5074 4795
UL 1214 1330 1435 1478 1392 1232
UMP 0 0 1 51 103
UP 6094 6117 6116 6239 6248 6318
US 4930 4938 4896 4857 4800 5056
UFS 2422 2309 2355 2278 2250 2383
UWC 1821 1988 2048 2170 2188 2417
Wits 7127 7392 7679 7824 7988 8257
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Figure 50: 	 Master’s Enrolments per Comprehensive University
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Figure 50: Master’s Enrolments per Comprehensive University 

 
 

 

 

2016 2017 2018 2019 2020 2021
NMU 1984 2024 1966 1872 1741 1556
SMU 845 970 994 956 980 1123
UJ 2948 3021 3868 3983 4364 4781
UNISA 5500 5271 5084 5020 4605 4786
UNIVEN 663 674 735 731 618 587
UniZulu 525 474 629 778 722 739
WSU 398 587 577 619 522 564

0

1000

2000

3000

4000

5000

6000



COUNCIL ON HIGHER EDUCATION

43

Public Higher Education Funding, Postgraduate Students and Research Output 2021: Supplement to VitalStats 2021

Figure 51: 	 Master’s Enrolments per University of Technology
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Figure 51: Master’s Enrolments per University of Technology 

 
 
 

 

2016 2017 2018 2019 2020 2021
CPUT 1390 1561 1541 1651 1617 1378
CUT 294 380 414 436 472 444
DUT 861 898 917 1261 1251 1184
MUT 8 10 11 16 14
TUT 1819 2010 2049 2250 2193 1795
VUT 139 195 216 454 492 413
Grand Total 4503 5052 5147 6063 6041 5228
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Figure 52: 	 Doctoral Enrolments per Traditional University
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Figure 52: Doctoral Enrolments per Traditional University 

 
 

 

2016 2017 2018 2019 2020 2021
NWU 1560 1597 1625 1645 1496 1536
Rhodes 597 597 620 605 605 581
UCT 1973 2082 2134 2245 2222 2237
UFH 688 778 791 640 486 451
UKZN 3044 3164 3320 3303 2917 3053
UL 246 296 353 350 301 267
UP 2357 2318 2307 2375 2411 2537
SUN 1570 1694 1678 1707 1664 1694
UFS 903 946 986 1029 999 1043
UWC 885 968 1029 1095 1140 1267
Wits 2019 2143 2168 2328 2252 2475
Grand Total 15842 16583 17011 17322 16493 17141
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Figure 53: 	 Doctoral Enrolments per Comprehensive University

COUNCIL ON HIGHER EDUCATION 
 

45 
 

Figure 53: Doctoral Enrolments per Comprehensive University 

 
 

 

 

2016 2017 2018 2019 2020 2021
NMU 641 602 627 632 582 615
SMU 89 91 81 97 87 134
UJ 988 1078 1363 1401 1573 1700
UNISA 2179 2287 2372 2481 2549 2659
Univen 320 353 398 378 253 300
UniZulu 246 253 296 359 298 326
WSU 56 56 69 94 77 102
Grand Total 4519 4720 5206 5442 5419 5836
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Figure 54: 	 Doctoral Enrolments per University of Technology
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Figure 54: Doctoral Enrolments per University of Technology 

 
 
 
 

2016 2017 2018 2019 2020 2021
CPUT 236 285 292 297 297 311
CUT 163 156 191 218 202 191
DUT 322 356 397 506 524 611
TUT 381 401 455 485 526 512
VUT 47 71 98 116 127 123
Grand Total 1149 1269 1433 1622 1676 1748
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Figure 55: 	 Master’s Graduates per Traditional University
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Figure 55: Master’s Graduates per Traditional University 

 

 
 
 

2016 2017 2018 2019 2020 2021
NWU 744 813 753 798 722 698
Rhodes 301 235 231 255 231 237
SPU 0
UCT 1332 1139 1381 1302 1333 1337
UFH 246 226 301 138 170 159
UKZN 1255 1125 1274 1271 1106 1019
UL 206 238 201 220 188 364
UMP 0 1 15
UP 1811 1866 1993 2008 1801 2046
SUN 1435 1601 1498 1446 1285 1521
UFS 585 493 610 537 450 682
UWC 320 380 410 392 384 339
Wits 1442 1714 1789 1754 1758 1782
Grand Total 9677 9830 10441 10121 9429 10199
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Figure 56: 	 Master’s Graduates per Comprehensive University
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Figure 56: Master’s Graduates per Comprehensive University 

 
 

2016 2017 2018 2019 2020 2021
NMU 430 442 443 422 405 339
SMU 117 140 167 146 124 165
UJ 682 679 864 999 937 1160
UNISA 1033 931 956 801 916 817
Univen 132 173 119 97 113 145
Unizulu 84 86 89 74 86 100
WSU 35 36 46 42 62 82
Grand Total 2513 2487 2684 2581 2643 2808
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Figure 57: 	 Master’s Graduates per University of Technology
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Figure 57: Master’s Graduates per University of Technology 

 
 
 
 

2016 2017 2018 2019 2020 2021
CPUT 166 93 208 197 166 203
CUT 55 48 40 59 52 47
DUT 153 147 146 183 207 203
MUT 6 6 3 13 6
TUT 273 300 316 318 368 270
VUT 25 40 46 57 44 60
Grand Total 672 634 762 817 850 789
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Figure 58: 	 Doctoral Graduates per Traditional University

COUNCIL ON HIGHER EDUCATION 
 

50 
 

Figure 58: Doctoral Graduates per Traditional University 

 
 
 

2016 2017 2018 2019 2020 2021
NWU 238 235 248 314 251 264
Rhodes 84 87 91 86 104 85
UCT 233 277 195 261 276 274
UFH 109 117 132 64 81 57
UKZN 361 388 497 451 487 445
UL 25 29 24 42 51 71
UP 302 354 424 399 374 367
SUN 278 305 305 359 299 307
UFS 106 127 138 128 113 162
UWC 92 120 124 126 123 123
Wits 228 283 280 291 321 316
Grand Total 2056 2322 2458 2521 2480 2471
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Figure 59: 	 Doctoral Graduates per Comprehensive University
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Figure 59: Doctoral Graduates per Comprehensive University

2016 2017 2018 2019 2020 2021
NMU 95 92 102 97 80 96
SMU 13 15 10 5 11 17
UJ 119 126 189 223 224 266
UNISA 296 289 314 335 422 421
Univen 28 42 43 44 50 39
UniZulu 32 32 38 31 48 49
WSU 12 9 6 11 3 4
Grand Total 595 605 702 746 838 892
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Figure 60: 	 Doctoral Graduates per University of Technology
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Figure 60: Doctoral Graduates per University of Technology 

 
 

2016 2017 2018 2019 2020 2021 Grand
Total

CPUT 17 17 33 37 36 28 168
CUT 21 20 18 21 24 23 127
DUT 40 33 65 45 64 78 325
TUT 65 55 58 66 91 69 404
VUT 3 5 10 9 19 13 59
Grand Total 146 130 184 178 234 211 1083
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Master’s Cohort Analysis
Figure 61: 	 Throughput rate for research Master’s with first year of enrolment in 2016 (excluding 

UNISA)

Figure 62: 	 Throughput rates for research Master’s with first year of enrolment in 2016 in Science 
(excluding UNISA)



COUNCIL ON HIGHER EDUCATION

55

Public Higher Education Funding, Postgraduate Students and Research Output 2021: Supplement to VitalStats 2021

Figure 63: 	 Throughput rates for research Master’s with first year of enrolment in 2016 in 
Engineering (excluding UNISA)
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Figure 63: Throughput rates for research Master’s with first year of enrolment in 2016 in Engineering 
(excluding UNISA) 

 
 

Figure 64: Throughput rates for research Master’s with first year of enrolment in 2016 in  Business and 
Management Science and Planning (excluding UNISA) 

 
 

2016 2017 2018 2019 2020 2021 2018 2019 2020 2021
non-accumulative accumulative

Graduated 8,68% 22,81% 17,82% 8,68% 3,42% 2,22% 49,31% 57,99% 61,40% 63,62%
Dropped out 14,87% 9,97% 4,71% 3,14% 0,74% 2,95% 29,55% 32,69% 33,43% 36,38%
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Figure 64: 	 Throughput rates for research Master’s with first year of enrolment in 2016 in  Business 
and Management Science and Planning (excluding UNISA)
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Figure 63: Throughput rates for research Master’s with first year of enrolment in 2016 in Engineering 
(excluding UNISA) 

 
 

Figure 64: Throughput rates for research Master’s with first year of enrolment in 2016 in  Business and 
Management Science and Planning (excluding UNISA) 
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Figure 65: 	 Throughput rates for research Master’s with first year of enrolment in 2016 in Health 
(excluding UNISA)
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Figure 65: Throughput rates for research Master’s with first year of enrolment in 2016 in Health 
(excluding UNISA) 

 
 

Figure 66: Throughput rates for research Master’s with first year of enrolment in 2016 in Education 
(excluding UNISA) 

 

2016 2017 2018 2019 2020 2021 2018 2019 2020 2021
non-accumulative accumulative

Graduated 8,68% 14,82% 16,17% 12,43% 9,88% 2,99% 39,67% 52,10% 61,98% 64,97%
Dropped out 12,13% 8,83% 5,54% 2,84% 0,30% 5,39% 26,50% 29,34% 29,64% 35,03%
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Figure 66: 	 Throughput rates for research Master’s with first year of enrolment in 2016 in Education 

(excluding UNISA)
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Figure 65: Throughput rates for research Master’s with first year of enrolment in 2016 in Health 
(excluding UNISA) 

 
 

Figure 66: Throughput rates for research Master’s with first year of enrolment in 2016 in Education 
(excluding UNISA) 
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Figure 67: 	 156 Throughput rates for research Master’s with first year of enrolment in 2016 in  
Agriculture (excluding UNISA)
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Figure 67: 156 Throughput rates for research Master’s with first year of enrolment in 2016 in  
Agriculture (excluding UNISA) 

 
 
 

Figure 68: Percentage of the 2016 cohort doing research Master’s that graduated in 5 years (by 2021)
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non-accumulative accumulative

Graduated 4,84% 19,66% 14,81% 12,54% 8,83% 3,99% 39,32% 51,85% 60,68% 64,67%
Dropped out 11,97% 9,40% 5,70% 4,84% -0,57% 3,99% 27,07% 31,91% 31,34% 35,33%
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Figure 68: 	 Percentage of the 2016 cohort doing research Master’s that graduated in 5 years (by 
2021)
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Figure 67: 156 Throughput rates for research Master’s with first year of enrolment in 2016 in
Agriculture (excluding UNISA)

Figure 68: Percentage of the 2016 cohort doing research Master’s that graduated in 5 years (by 2021)
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Figure 69: 	 Headcount of the 2016 cohort doing research Master’s that graduated in 5 years (by 
2021)

COUNCIL ON HIGHER EDUCATION 

Public Higher Education Funding and Research 2021: Supplement to VitalStats 2021 
58 

Figure 69: Headcount of the 2016 cohort doing research Master’s that graduated in 5 years (by 2021)

Figure 70: Throughput rates by race for Master’s degrees with first year of enrolment in 2016
(excluding UNISA) non-accumulative
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Figure 70: 	 Throughput rates by race for Master’s degrees with first year of enrolment in 2016 

(excluding UNISA) non-accumulative
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Figure 69: Headcount of the 2016 cohort doing research Master’s that graduated in 5 years (by 2021)

Figure 70: Throughput rates by race for Master’s degrees with first year of enrolment in 2016
(excluding UNISA) non-accumulative
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Figure 71: 	 Throughput rates by race for Master’s degrees with first year of enrolment in 2016 
(excluding UNISA) – accumulative
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Figure 71: Throughput rates by race for Master’s degrees with first year of enrolment in 2016 (excluding UNISA) – 
accumulative 

 
 
Figure 72: Throughput rates by gender for Master’s degrees with first year of enrolment in 2016  
(excluding UNISA) non-accumulative 
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Figure 72: 	 Throughput rates by gender for Master’s degrees with first year of enrolment in 2016 
(excluding UNISA) non-accumulative
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Figure 71: Throughput rates by race for Master’s degrees with first year of enrolment in 2016 (excluding UNISA) –
accumulative

Figure 72: Throughput rates by gender for Master’s degrees with first year of enrolment in 2016 
(excluding UNISA) non-accumulative
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Figure 73: 	 Throughput rates by gender for Master’s degrees with first year of enrolment in 2016 
(excluding UNISA) - accumulative
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Figure 73: Throughput rates by gender for Master’s degrees with first year of enrolment in 2016 
(excluding UNISA) - accumulative

Figure 74: Master’s Throughput per UoT, non-accumulative 

*Master’s Cohort:
Only these three UoTs are recorded: CPUT, DUT & TUT
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Figure 74: 	 Master’s Throughput per UoT, non-accumulative 
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Figure 73: Throughput rates by gender for Master’s degrees with first year of enrolment in 2016
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Figure 74: Master’s Throughput per UoT, non-accumulative 
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Figure 75: 	 Master’s Throughput per UoT, accumulative 
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Figure 75: Master’s Throughput per UoT, accumulative 

Figure 76: Master’s Dropouts per UoT, non-accumulative 
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Figure 76: 	 Master’s Dropouts per UoT, non-accumulative 
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Figure 75: Master’s Throughput per UoT, accumulative 

Figure 76: Master’s Dropouts per UoT, non-accumulative 
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Figure 77: 	 Master’s Dropouts per UoT, accumulative 

COUNCIL ON HIGHER EDUCATION 

Public Higher Education Funding and Research 2021: Supplement to VitalStats 2021 
62 

Figure 77: Master’s Dropouts per UoT, accumulative 

Figure 78: Master’s Throughput per Traditional University, non-accumulative 
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Figure 78: 	 Master’s Throughput per Traditional University, non-accumulative 

COUNCIL ON HIGHER EDUCATION 

Public Higher Education Funding and Research 2021: Supplement to VitalStats 2021 

Figure 77: Master’s Dropouts per UoT, accumulative

Figure 78: Master’s Throughput per Traditional University, non-accumulative 
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Figure 79: 	 Master’s Throughput per Traditional University, accumulative 
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Figure 79: Master’s Throughput per Traditional University, accumulative 

Figure 80: Master’s Dropouts per Traditional University, non-accumulative 

100% 100% 100% 100% 100% 100%

0%

20%

40%

60%

80%

100%

120%

2016 2017 2018 2019 2020 2021

-5%

0%

5%

10%

15%

20%

25%

2016 2017 2018 2019 2020 2021

 

Figure 80: 	 Master’s Dropouts per Traditional University, non-accumulative 
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Figure 79: Master’s Throughput per Traditional University, accumulative

Figure 80: Master’s Dropouts per Traditional University, non-accumulative 
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Figure 81: 	 Master’s Dropouts per Traditional University, accumulative 
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Figure 81: Master’s Dropouts per Traditional University, accumulative  

 
 
 
Figure 82: Master’s Throughput per Comprehensive University, non-accumulative  
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Figure 82: 	 Master’s Throughput per Comprehensive University, non-accumulative 
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Figure 81: Master’s Dropouts per Traditional University, accumulative

Figure 82: Master’s Throughput per Comprehensive University, non-accumulative 
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Figure 83: 	 Master’s Throughput per Comprehensive University, accumulative 
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Figure 83: Master’s Throughput per Comprehensive University, accumulative 

Figure 84: Master’s Dropouts per Comprehensive University, non-accumulative 
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Figure 84: 	 Master’s Dropouts per Comprehensive University, non-accumulative 
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Figure 83: Master’s Throughput per Comprehensive University, accumulative

Figure 84: Master’s Dropouts per Comprehensive University, non-accumulative 
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Figure 85: 	 Master’s Dropouts per Comprehensive University, accumulative 

Doctoral Cohort Analysis
Figure 86: 	 Throughput rates for Doctoral degrees with first year of enrolment in 2016 (excluding 

UNISA)
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Figure 87: 	 Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Science 
(excluding UNISA)
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Figure 87: Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Science  
(excluding UNISA) 

 
 

Figure 88 Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Engineering (excluding 
UNISA) 
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Figure 88:	 Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Engineering 
(excluding UNISA)
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Figure 88 Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Engineering (excluding 
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Figure 89: 	 Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Business 
and Management Sciences and Planning (excluding UNISA) 
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Figure 89: Throughput rates for Doctoral degrees with first year of enrolment in 2016 in  Business and Management 
Sciences and Planning (excluding UNISA) 
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Figure 90: 	 Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Social 

Science (excluding UNISA)

COUNCIL ON HIGHER EDUCATION 

Public Higher Education Funding and Research 2021: Supplement to VitalStats 2021 

Figure 89: Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Business and Management 
Sciences and Planning (excluding UNISA) 
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Figure 91: 	 Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Education 
(excluding UNISA)
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Figure 91: Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Education (excluding 
UNISA)

Figure 92Figure: Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Fine Arts 
(excluding UNISA)
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70,00%Figure 92: 	 Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Fine Arts 
(excluding UNISA)
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Figure 91: Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Education (excluding 
UNISA)

Figure 92Figure: Throughput rates for Doctoral degrees with first year of enrolment in 2016 in Fine Arts 
(excluding UNISA)
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Figure 93: 	 Percentage of the 2016 cohort doing Doctoral degrees that graduated in 5 years (by 
2021)
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Figure 93: Percentage of the 2016 cohort doing Doctoral degrees that graduated in 5 years (by 2021)

Figure 94: Headcount of the 2016 cohort doing Doctoral degrees that graduated in 5 years (by 2021)
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Figure 94: 	 Headcount of the 2016 cohort doing Doctoral degrees that graduated in 5 years (by 
2021)

COUNCIL ON HIGHER EDUCATION 

Public Higher Education Funding and Research 2021: Supplement to VitalStats 2021 

Figure 93: Percentage of the 2016 cohort doing Doctoral degrees that graduated in 5 years (by 2021)

Figure 94: Headcount of the 2016 cohort doing Doctoral degrees that graduated in 5 years (by 2021)
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Figure 95: 	 Percentage of the 2016 cohort doing Doctoral degrees that dropped out in 5 years( by 
2020)
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Figure 95: Percentage of the 2016 cohort doing Doctoral degrees that dropped out in 5 years( by 2020)

Figure 96: Headcount of the 2016 cohort doing Doctoral degrees that dropped out in 5 years (by 2020)
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Figure 96: 	 Headcount of the 2016 cohort doing Doctoral degrees that dropped out in 5 years (by 
2020)
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Figure 95: Percentage of the 2016 cohort doing Doctoral degrees that dropped out in 5 years( by 2020)

Figure 96: Headcount of the 2016 cohort doing Doctoral degrees that dropped out in 5 years (by 2020)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 15 27 67 
203 

119 88 45 44 16 

211 222 
299 

52 22 
112 

46 68 
6 

1 662 

 0

 200

 400

 600

 800

1 000

1 200

1 400

1 600

1 800



COUNCIL ON HIGHER EDUCATION

72

Public Higher Education Funding, Postgraduate Students and Research Output 2021: Supplement to VitalStats 2021

Figure 97: 	 Throughput rates by race for Doctoral degrees with first year of enrolment in 2016 
(excluding UNISA) – non-accumulative.
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Figure 97: Throughput rates by race for Doctoral degrees with first year of enrolment in 2016 (excluding UNISA) –
non-accumulative.

Figure 98: Throughput rates by race for Doctoral degrees with first year of enrolment in 2016 (excluding UNISA) –
accumulative.
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Figure 98: 	 Throughput rates by race for Doctoral degrees with first year of enrolment in 2016 

(excluding UNISA) – accumulative.
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Figure 97: Throughput rates by race for Doctoral degrees with first year of enrolment in 2016 (excluding UNISA) –
non-accumulative.
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Figure 99: 	 Throughput rates by gender for Doctoral degrees  with first year of enrolment in 2016 
(excluding UNISA) non-accumulative
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Figure 99: Throughput rates by gender for Doctoral degrees  with first year of enrolment in 2016 
(excluding UNISA) non-accumulative

Figure 100: Throughput rates by gender for Doctoral degrees  with first year of enrolment in 2016 
(excluding UNISA) - accumulative 
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Figure 100: 	 Throughput rates by gender for Doctoral degrees  with first year of enrolment in 2016 

(excluding UNISA) - accumulative 
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Figure 99: Throughput rates by gender for Doctoral degrees with first year of enrolment in 2016
(excluding UNISA) non-accumulative
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Figure 101: 	 Doctoral Throughput per UoT, non-accumulative 
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Figure 101: Doctoral Throughput per UoT, non-accumulative 

Figure 102: Doctoral Throughput per UoT, accumulative 
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Figure 102: 	 Doctoral Throughput per UoT, accumulative 
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Figure 101: Doctoral Throughput per UoT, non-accumulative 

Figure 102: Doctoral Throughput per UoT, accumulative 
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Figure 103: 	 Doctoral Dropouts per UoT, non-accumulative 
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Figure 103: Doctoral Dropouts per UoT, non-accumulative 

Figure 104: Doctoral Dropouts per UoT, accumulative 
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Figure 104: 	 Doctoral Dropouts per UoT, accumulative 
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Figure 103: Doctoral Dropouts per UoT, non-accumulative

Figure 104: Doctoral Dropouts per UoT, accumulative 
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Figure 105: 	 Doctoral Throughput per Traditional University, non-accumulative 
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Figure 105: Doctoral Throughput per Traditional University, non-accumulative 

Figure 106: Doctoral Throughput per Traditional University, accumulative 
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Figure 106: 	 Doctoral Throughput per Traditional University, accumulative 
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Figure 105: Doctoral Throughput per Traditional University, non-accumulative

Figure 106: Doctoral Throughput per Traditional University, accumulative 
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Figure 107: 	 Doctoral Dropouts per Traditional University, non-accumulative 
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Figure 107: Doctoral Dropouts per Traditional University, non-accumulative 

Figure 108: Doctoral Dropouts per Traditional University, accumulative 
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Figure 108: 	 Doctoral Dropouts per Traditional University, accumulative 
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Figure 107: Doctoral Dropouts per Traditional University, non-accumulative

Figure 108: Doctoral Dropouts per Traditional University, accumulative 
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Figure 109: 	 Doctoral Throughput per Comprehensive University, non-accumulative 
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Figure 109: Doctoral Throughput per Comprehensive University, non-accumulative 

Figure 110: Doctoral Throughput per Comprehensive University, accumulative 

0%

7%

13% 13%

8% 8%

13%

5%

8% 8%

0%

3%
2%

7%

14%

4%
5%

9%

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

2016 2017 2018 2019 2020 2021

0%

7%

20%

32%

41%

48%

13%

18%

26%

34% 34%
37%

2%

9%

23%
27%

33%

42%

0%

10%

20%

30%

40%

50%

60%

2016 2017 2018 2019 2020 2021

Figure 110: 	 Doctoral Throughput per Comprehensive University, accumulative 

COUNCIL ON HIGHER EDUCATION 

Public Higher Education Funding and Research 2021: Supplement to VitalStats 2021 

Figure 109: Doctoral Throughput per Comprehensive University, non-accumulative
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Figure 111: 	 Doctoral Dropouts per Comprehensive University, non-accumulative 
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Figure 111: Doctoral Dropouts per Comprehensive University, non-accumulative  

 
 
 
Figure 112: Doctoral Dropouts per Comprehensive University, accumulative  
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Research Funding and Output
Figure 113: 	 Research output units by publication type from 2016 to 2021

 
Figure 114: 	 Percentage research output units (all publication types) by broad field from 2016 to 2021
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Figure 115: 	 Per capita research output units (all publication types) by CESM for 2021
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Figure 115: Per capita research output units (all publication types) by CESM for 2021

The CESM categories are listed in Appendix 2.

Figure 116:  Percentage research output units (all publication types) by CESM for 2021

The CESM categories are listed in Appendix 2.
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Figure 117: 	 Research output units per capita by institution for 2011, 2016 and 2021.
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Figure 117: Research output units per capita by institution for 2011, 2016 and 2021. 
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Figure 118:	 Weighted Actual Research Output Units: Trads
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Figure 118:  Weighted Actual Research Output Units: Trads 
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Figure 119:	 Actual Research Output Grants: Trads
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Figure 119:  Actual Research Output Grants: Trads 
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Figure 120:	 Weighted Actual Research Output Units: UoTs
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Figure 120:  Weighted Actual Research Output Units: UoTs

Figure 121:  Actual Research Output Grants: UoTs
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Figure 122:	 Weighted Actual Research Output Units: Comps
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Figure 122:  Weighted Actual Research Output Units: Comps

Figure 123:  Actual Research Output Grants: Comps
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Figure 124:	 Journal article outputs per Trad
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Figure 125:  Conference outputs per Trad
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Figure 126: 	 Book and book sections outputs per Trad
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Figure 126:  Book and book sections outputs per Trad 
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Figure 126:  Book and book sections outputs per Trad 
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Figure 128: 	 Conference outputs per Comps
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Figure 128:  Conference outputs per Comps 
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Figure 128:  Conference outputs per Comps 
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Figure 130: 	 Journal article outputs per UoT
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Figure 130:  Journal article outputs per UoT 
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Figure 130:  Journal article outputs per UoT 
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Figure 132: 	 Book and book sections outputs per UoT

COUNCIL ON HIGHER EDUCATION 

 

 
Public Higher Education Funding and Research 2021: Supplement to VitalStats 2021 
 92 
 

Figure 132: Book and book sections outputs per UoT 
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Appendix 1:

Public institutions by institutional type
Traditional Universities

North-West University (NWU)

Rhodes University (RU)

University of Cape Town (UCT)

University of Fort Hare (UFH)

University of the Free State (UFS)

University of KwaZulu-Natal (UKZN)

University of Limpopo (UL)

University of Pretoria (UP)

University of Stellenbosch (SU)

University of the Western Cape (UWC)

University of the Witwatersrand (Wits)

Sefako Makgatho Health Sciences University (SMU)

University of Mpumalanga (UMP)

Comprehensive Universities

Nelson Mandela University (NMU)

Sol Plaatjie University (SPU)

University of Johannesburg (UJ)

University of South Africa (UNISA)

University of Venda (UNIVEN)

University of Zululand (UZ)

Walter Sisulu University (WSU)

Universities of Technology

Cape Peninsula University of Technology (CPUT)

Central University of Technology (CUT)

Durban University of Technology (DUT)

Mangosuthu University of Technology (MUT)

Tshwane University of Technology (TUT)

Vaal University of Technology (VUT)
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Appendix 2:

Classification of Educational Subject Matter (CESM) categories

CESM 01: 	 Agriculture, Agricultural Operations and Related Sciences

CESM 02: 	 Architecture and the Built Environment

CESM 03: 	 Visual and Performing Arts

CESM 04: 	 Business, Economics and Management Studies

CESM 05: 	 Communication, Journalism and Related Studies

CESM 06: 	 Computer and Information Sciences

CESM 07: 	 Education

CESM 08: 	 Engineering

CESM 09: 	 Health Professions and Related Clinical Sciences

CESM 10: 	 Family Ecology and Consumer Sciences

CESM 11: 	 Languages, Linguistics and Literature

CESM 12: 	 Law

CESM 13: 	 Life Sciences

CESM 14: 	 Physical Sciences

CESM 15: 	 Mathematics and Statistics

CESM 16: 	 Military Sciences

CESM 17: 	 Philosophy, Religion and Theology

CESM 18: 	 Psychology

CESM 19: 	 Public Management and Services

CESM 20: 	 Social Sciences
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Table of Figures
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