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Data extractions in response fo users’ special data requests are generally provided free of charge, unless fairly substantial analytical
work is required to meet any such request. Data extractions are done in accordance with the approved data access protocol, and
requests should be sent to CeSTlIData@hsrc.ac.za.

A user satisfaction survey questionnaire is included as Annexure G of this report. It would be appreciated if users could complete
the questionnaire and return it by e-mail to CeSTIIData@hsrc.ac.za. The feedback is analysed following each survey cycle to ensure
the continued improvement of the R&D Survey.

The Department of Science and Innovation (DSI), Statistics South Africa (Stats SA) and the Human Sciences Research Council’s
Centre for Science, Technology and Innovation Indicators (HSRC-CeSTll) jointly reserve the right to revise the data and indicators
in this report. Such revisions may result from revisions by Stats SA of socio-economic indicators such as the gross domestic product
(GDP) or population or employment numbers, or amendments in response to internal and external data quality and consistency
monitoring such as that carried out by the Organisation for Economic Co-operation and Development (OECD), which conducts
quality checks through global comparative analyses, time series analyses and other methods. Explanations of any revisions will be
made available and accessible on the DSI and HSRC websites. The current R&D intensity series was revised to take info account
the revision of the GDP series (Stats SA, 2022). The R&D expenditure in real terms was also rebased to 2015 constant prices.

SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT Statistical Report: 2021/22


https://www.dst.gov.za/index.php/resource-center/rad-reports/r-d-survey-reports
https://hsrc.ac.za/divisions/centre-for-science-technology-and-innovation-indicators
mailto:CeSTIIData@hsrc.ac.za
mailto:CeSTIIData@hsrc.ac.za

The Statistics Act (No. é of 1999) mandates the Statistician-General (SG) to coordinate statistical
production in the Republic. To this effect, in order to coordinate the production of statistics in the
National Statistics System (NSS), the Statistician-General has developed tools to drive this process.
The South African Statistical Quality Assessment Framework (SASQAF) is among the tools that the
SG has developed to effect statistical coordination.

The SASQAF is used by Statistics South Africa and other data producers within the national statistical
system fo assess statistical products with the aim to drive quality improvement. The assessment of
statistical products identifies areas where the data is deficient. More importantly, the Statistician
General uses SASQAF to designate statistical products as official statistics. The assessment process
has the potential to increase the body of official statistics used for evidence-based decision making.
As such, the Department of Science and Innovation (OSI) in their quest to improve quality of their
statistical products subjected its national Research and Development (R&D) Survey to SASQAF.
Currently, the R&D survey is undergoing an independent quality assessment which may determine
if the survey can be designated as official statistics. The assessment process will also result in a
quality improvement plan (QIP) for the areas where the statistical product was found to be deficient.

It is important to note, however, that this R&D survey by DSI, like many other statistical releases,
has been through a clearance process. Ongoing efforts to enhance survey quality are applied
across the statistical value chain (SVC) to refine the survey methodology, and these have been
reflected in consistent improvements in key statistical quality indicators. The Clearance Committee
for the R&D survey noted that the 2021/22 R&D Survey was conducted following good practices
and achieved more than 70% of quality indicators set in the quality standards of the R&D Survey
Assessment Tool.

Based on my evaluation and the evident dedication displayed by the OSI in implementing continuous
quality improvements, | endorse the outcomes of the 2021/22 R&D Survey. | encourage stakeholders
to utilise these results for informed decision-making and strategic planning.

- S

Risenga Maluleke
Statistician-General
Republic of South Africa
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BERD Business expenditure on R&D

CeSTII Centre for Science, Technology and Innovation Indicators
COVID-19 Coronavirus disease 2019

DSI Department of Science and Innovation

FTE Fullime equivalent

GDP Gross domestic product

GERD Gross domestic expenditure on R&D

GOVERD Government inframural expenditure on R&D

HEMIS Higher Education Management Information System
HERD Expenditure on R&D in the higher education sector

HIV Human Immunodeficiency Virus

HSRC Human Sciences Research Council

ICT Information and communication technologies

IMF International Monetary Fund

Mintek Council for Mineral Technology

NESTI National Experts on Science and Technology Indicators
NPO Notfor-profit organisation

NSI National system of innovation

NSO National Statistical Organisation

OECD Organisation for Economic Co-operation and Development
R&D Research and experimental development

RDI Research, development and innovation

RDSMS Research and Development Survey Management System
SA South Africa

SASQAF South African Statistical Quality Assessment Framework
SEO Socio-economic objective

SOE State-owned enterprise

SIC Standard Industrial Classification

SNA System of National Accounts

SPIl Support Programme for Industrial Innovation

Stats SA Statistics South Africa

SVC Statistical value chain

TB Tuberculosis

Technology and Human Resources for Industry Programme
UN United Nations

Value added tax
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Applied research is original investigation undertaken to acquire new knowledge. It is, however, directed primarily towards a
specific practical aim or obijective.

Basic research is experimental or theoretical work undertaken primarily to acquire new knowledge of the underlying foundation
of phenomena and observable facts, without any particular application or use in view.

Biotechnology is an application of science and technology to living organisms as well as parts, products and models thereof, to
alter living or non-living materials for the production of knowledge, goods and services.

Capital expenditures are the annual gross expenditures on fixed assets used in the R&D programmes of statistical units. These
are reported in full for the period when they took place and are not registered as an element of depreciation. Capital expenditures
on R&D consist of buildings, vehicles, plant machinery and equipment.

Civil gross expenditure on research and development (Civil GERD) is the sum of all expenditure by socio-economic
objective (SEQ), minus expenditure on defence R&D.

Constant 2015 Rands is the value of goods and services of a given year using the prices of a determined base reference year,
which is 2015 in this case. These values were obtained by deflating with the GDP deflator using data published in the Statistics
South Africa GDP survey P0441, 2" Quarter 2023 (Stats SA, 2023).

Current expenditure is expenditure on items that generally reoccur after a short period. Current expenditure on R&D activities
consists of labour costs and other current expenditures.

Experimental development is systematic work, drawing on existing knowledge gained from research and/or practical
experience, which is directed to producing new materials, products or devices, to installing new processes, systems and services,
or to improving substantially those already produced or installed.

Full-time equivalent (FTE) is an estimate of the time spent on R&D activities. It is the proportion of time spent on R&D activities
out of all time spent at work.

Gross domestic product (GDP) is the total market value of all final goods and services produced in a country in a given year,
equal to total consumer, investment and government spending, plus the value of exports, minus the value of imports. This statistic is
obtained from the Statistics South Africa GDP survey P0441, 2" Quarter 2023 (Stats SA, 2023).

Gross expenditure on research and development (GERD) covers all expenditures for R&D performed on national territory
in a given year. It thus includes domestically performed R&D, which is financed from abroad but excludes R&D funds paid abroad,
notably to international agencies.

Headcount refers to the number of people directly involved in or supporting R&D {i.e. the total number of R&D personnel within a
category).

In-house or intramural R&D refers to R&D performed by the unit or entity itself (i.e. by the personnel of the unit or entity). This
is R&D performed within the borders of South Africa, even if funded by foreign sources.

Labour costs comprise annual wages and salaries and all associated costs or fringe benefits, such as bonus payments, holiday
pay, contributions to pension funds and other social security payments, payroll taxes, etc. The labour costs of persons providing
indirect services which are not included in the personnel data (such as security and maintenance personnel or the staff of central
libraries, computer departments or head offices) are excluded and included in other current costs.

Master’s students refer to students doing a full research master’s as well as those doing coursework plus thesis with a research
component.

° L | ]
SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT | Statistical Report: 2021/22



New materials pertain to the technology and R&D activities of high-tech companies particularly in the aerospace, construction,
electronic, biomedical, renewable energy, environmental remediation, food and packaging, manufacturing and motorcar industries.
New materials include multi-functional materials, advanced materials, nano-materials, nano-composites and nanotechnology.

Nanotechnology is the understanding and control of matter at dimensions of roughly 1 to 100 nanometres, where unique
phenomena enable novel applications.

Open-source software is computer software that is available in source code form under an open-source licence. The source
code and certain other rights normally reserved for copyright holders are provided under a software licence that permits anyone to
study, change, improve and at times also to distribute the software.

Other current expenditure comprise non-capital purchases of materials, supplies and equipment to support R&D performed by
the statistical unit in a given year. These include, but are not limited to running costs, overhead expenses, repairs and maintenance,
payments to outside organisations for use of specialised testing facilities, payments to outside organisations for specialised services
and onssite consultant expenses in support of R&D projects carried out by the R&D performer.

Outsourced R&D refers to R&D done by another entity on behalf of the reporting unit and paid for by the reporting unit.

R&D intensity estimated by GERD as a proportion of GDP is the total intframural expenditures on R&D performed in the country
in a given year relative to GDP.

R&D personnel refers to all persons (irrespective of nationality) employed directly on R&D, as well as those providing direct
services such as R&D managers, administrators, and clerical staff. These include emeritus professors, honorary fellows and
research fellows.

Researchers are R&D personnel engaged in the conception or creation of new knowledge, products, processes, methods and
systems and in the management of the projects concerned.

Research and experimental development (R&D) comprise creative work undertaken on a systematic basis in order to
increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to
devise new applications.

Socio-economic objective (SEO) classification provides an indication of the R&D activities by main purpose. The SEO
classification used in this survey is consistent with the Nomenclature for the Analysis and Comparison of Scientific Programs and

Budgets (NABS) published by Eurostat in 2007.
Statistical unit is an entity for which statistical data are collected or derived.

Standard Industrial Classification (SIC) codes are used by Statistics South Africa to describe the economic activities of
industries.

State-owned enterprises (SOEs) are public corporations owned by government units mainly engaged in market production
and sale of the kind of goods and services often produced by private enterprises.

Total employment is the total employed labour force in the South African economy. This statistic is obtained from Stats SA
Labour Force Survey series PO211, 1+ Quarter 2022 (Stats SA, 2022) where employed persons were defined as those aged
15-64 years who, during the reference week, did any work for at least one hour, or had a job or business but were not at work
(temporarily absent).

Prior to 2016/17, R&D personnel measured comprised only South African researchers, technicians and other R&D personnel. Also, emeritus professors,
honorary fellows and research fellows were not explicitly included in the estimates of R&D personnel
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This Statistical Report presents data tables from the 2021/22 South African National Survey of Research and Experimental
Development (R&D Survey). The report provides key findings of the survey with commentary, standard summary tables of the
overall findings from 2020/21 and time series from previous instances of the survey. The R&D Survey covers a 12-month period
corresponding with the sectoral financial year. For the business, government, science councils and NPO sectors this is from

1 April to 31 March, or the nearest complete financial year. In the higher education sector the calendar year is surveyed, ending
31 December.

The survey covers these sectors that perform R&D in South Africa:
Business enterprise sector, comprising large, medium and small enterprises, including state-owned enterprises.
Government sector, comprising national, provincial and local government with an R&D component; government
research institutions and museums.
Higher education sector, comprising all public and private higher education institutions with an R&D component.
Not-for-profit sector, comprising non-governmental and other organisations formally registered as not-for-profit institutions.
Science council sector, comprising the seven science councils established through Acts of Parliament.

This approach is followed to maintain consistency with the institutional sector categorisation recommended by the Organisation
for Economic Co-operation and Development (OECD) in The Measurement of Scientific and Technological Activities: Proposed

Standard Practice for Surveys on Research and Experimental Development, known as the Frascati Manual (OECD, 2015). The

split of government into two sectors — a government sector and a science council sector — is an adjustment for the South African
situation.

This report presents R&D statistics in tables according to the following categories:
Gross domestic expenditure on research and development (GERD), and R&D expenditure by R&D-performing sectors
Local and international sources of funding for R&D sectors
R&D expenditure by field of research and socio-economic obijective, and by industrial sector in the business sector
R&D expenditure in selected areas of policy interest, namely: biotechnology, nanotechnology, space science, environment-
related, open-source software, new materials, and tuberculosis (TB), HIV/AIDS and malaria research
R&D personnel

GDP values were obtained from the Stats SA GDP statistical release PO441 (Stats SA, 2023) and the total employment level was
taken from the Stats SA Quarterly Labour Force Survey statistical release PO211 (Stats SA, 2022).

All financial quantities presented in this report are in current values, unless otherwise indicated. Constant 2015 Rand values were
calculated using the GDP deflator.

The headline indicator of GERD/GDP has been recalculated to adjust for ongoing revisions in the Stats SA GDP series.

The classification of main institutional sectors recommended in the System of National Accounts (EC, IMF, OECD, UN and World
Bank, 2009) is indicated in terms of those used in the Frascati Manual (OECD, 2002; 2015). This is only used indicatively in this
report fo assist users of data for R&D capitalisation purposes. Full implementation of the main institutional sectors will be done once
the changes published in the 7* edition of the Frascati Manual have been finalised.

Since the 2014/15 R&D Survey, tables have been included to assess the R&D activities of SOEs.

From the 2016/17 R&D Survey onwards, the master’s students category was split into two types: students doing a research master’s
degree and students doing a master’s degree with coursework and a dissertation component. Furthermore, non-SA R&D staff were
included in headcount estimates from 2016/17.

Section B provides the main findings of the survey, including commentary on key developments. Section C contains a detailed set
of tables describing the survey results for 2021/22 and the preceding nine years. The description of the survey methodology is
contained in section D, and the government/science council/notfor-profit sector questionnaire for the 2021/22 R&D Survey is
reproduced in section F.

The R&D Survey has historically used the GDP series calculated according to the production method by Stats SA.
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Gross domestic expenditure on R&D (GERD) increased in real terms for the first time in

three years

In 2015 prices, GERD grew by 6.9% year-on-year in 2021/22, from R25.965 billion in 2020/21 to R27.756 billion in 2021/22.

GERD as a percentage of gross domestic product (GDP) was 0.62% in 2021/22, which is two basis points higher than the 0.60%

recorded in 2020/21.

Table B.1 summarises the key R&D indicators for the 2019/20, 2020/21 and 2021/22 survey reference periods.

KEY INDICATOR 2019/20 2020/21 2021/22

Expenditure on R&D
| Gross domesfic expendiure on R&D (GERD) (Rm) a5 | 8541 | 3818

Business enterprise expenditure on R&D (BERD) (Rm) 10704 10 047 13527

ool 00 egendveon 0 G 0| T
... Govemment expenditure on RED (GOVERD) (Rm) A0 2238 | 247z
... Science counci 5C1) expendure on RED Rm) 61% | 5902 | o 8354
| Higher educafon (E) expenditure on RED (HERD) Rm) Mg 187 14252

Gross domestic expenditure on R&D in constant 2015 prices (Rm) 28100 25965 27756
| Sovemmentfunded* RED Rm) VAT | 18872 | . 2004
| Businessfunded RED Rm) 9389 | LA 11081
| Foreignfunding of R&D (Rm) Aee | AL 5539
.. Foreign funding of BERD Rm) L0 N 2003
| Foreign funding of NPORED (Rm) AL o 85
... Foreign funding of GOVERD (Rm) L R . S 5.
... foreign fnding of SURD Rm) L LI R -

Foreign funding of HERD (Rm) 1979 1977 2006

| Totol R8O persomnel (FTE™) SALELE T I 29059 | 43554
| Jotolresearcherst (FIE*S) 8386 mems | 27633
| Jotd researchers# (eodeownt) 62002 | 61406 | 63122

Female researchers# (headcount) 28623 28597 29 658
| GERDos o percentage of GOP (%) 08 | 060 | 01
| il GERD os o percentage of GOP () L 057 1 0
| BERDesopercentoge of GERO CB) 30 00 354
| Bosicresearch Gm) noas | 858 | 11148
| Total R&D persomnel (FTE") per 1 000 in totol employment | 28 29 30
| Total researchers# (FTE™*) per 1 000 i total employment | Vo L

Female researcher# headcount as a percentage of total researcher headcount (%) 46.2 46.6 47.0
| Gross domesfc product (GDF) level of curtent prices (Rm) 565207 | SSTOTA | 6208786
P L 01 A7
_SA employment (‘000) 16 383 14995 14914 )

*Governmentfunded R&D includes science coundl and university own funds.
**HTE: FulHime equivalent.

#Includes doctoral students and postdoctoral fellows. Also includes emeritus professors, research fellows and honorary research fellows (2016,/17 onwards). These categories do not incur salary, but there are time and

costs (included in “Other current costs”) associated with them.

Note: Headcounts have included non-SA R&D personnel since 2016,/17. Non-South African personnel are dlassified as personnel that are not citizens of South Africa but are undertaking research in South Africa for a period

exceeding six months.
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South Africa’s economy experienced some growth
Unlike the 6.0% contraction in GDP witnessed during the COVID-19 epidemic in 2020, South Africa experienced a notable
recovery with a 4.7% increase in GDP in 2021 (Stats SA, 2023).

Business sector R&D expenditure drove the increase in GERD

Nominal R&D expenditure increased in all five institutional sectors, particularly in the business sector, which increased by R3.480
billion. The higher education sector increased R&D expenditure by R446 million, the government sector increased by R235 million,
while the notfor-profit sector increased R&D expenditure by R31 million (Table C.1).

R&D personnel grew in all sectors

R&D personnel headcount went up by 2 857 (an increase of 3.5% year-on-year) to 85 061 in 2021/22, of which researchers
accounted for 1 716 (an increase of 2.8% year-on-year (Table C.28)). Enterprises in the business sector employed 917 new
R&D personnel, however, they shed 140 researchers (Table C.52). R&D personnel increased by 1 657 in the higher education

sector, 155 in the government sector and 79 in the science councils sector. The non-profit sector recorded an increase in the R&D
personnel headcount of 49 (Table C.30).

In 2021/22, 1.9 full4ime equivalent researchers were employed for every 1 000 R&D workers, an increase from the 1.8 reported
in 2020/21 (Table B.1). The ratio of female researcher headcounts as a percentage of total researchers (including doctoral and
post doctoral fellows) rose by 0.4 percentage points to 47.0% (Table B.1).

R&D expenditure in state-owned enterprises went up in 2021/22
State-owned enterprises spent R421 million (25.4%) more on R&D in 2021/22, bringing their total R&D expenditure to R2.080
billion (Table C.56). Of this, a noticeable R810 million was allocated for capital expenses on R&D (Table C.59). SOEs spent

R427 million on space science R&D, more so than all other selected areas of interest (Table C.43).

Government remains the largest funder of R&D

Governmentfunded R&D amounted to 52.5% (R20.049 billion), while businessfunded R&D was 29.0% (R11.081 billion) and
foreign-funded R&D totalled 14.5% (R5.539 billion) (Table C.20). Foreign funding is the largest it has been in ten years (R5.539
billion), contributing R1.078 billion more in 2021/22 (Table C.19). Foreign investment appears fo be generally trending upwards
over the last ten years, the majority of it directed to the higher education and business sectors.

Manufacturing and financial intermediation show increases in R&D activity

Within the business sector, the financial services (financial infermediation, real estate and business services) and manufacturing
sectors continue to drive most R&D expenditure, accounting for 45.7% (R6.187 billion) and 29.9% (R4.049 billion) of total
expenditure, respectively (Table C.51). The financial services sector increased by R1.937 billion and the manufacturing sector by
R1.154 billion in 2021/22 (Table C.50). The manufacturing subsector composed of manufacture of refined petroleum, coke and
nuclear fuel; manufacture of chemicals and chemical products (incl. pharmaceuticals); manufacture of rubber and plastic products
increased by R608 million, while transportation, storage, and communication increased by R531 million.

L I _______________ e
SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT | Statistical Report: 2021/22



Applied research remains most prevalent

Applied research, which continues to be the most common type of research, accounted for 48.1% (R18.380 billion) of R&D activity
in 2021/22 (Table C.4). Basic research constituted 29.2% (R11.148 billion) of research activity. The least common type of research
was experimental development research (22.7%) (R8.657 billion). Applied research dominates in all the sectors except in higher
education institutions, where basic research is the predominant type of R&D.

Further decline in the proportion of R&D performed in Gauteng

Gauteng contains most of the research and development enterprises across all institutional sectors in South Africa, together
contributing 41.1% (R15.690 billion) of GERD. However, the province’s contribution dropped proportionately by 2.8 percentage
points in 2021/22, even though there was a nominal increase in expenditure (Table C.18 and C.19). Western Cape and KwaZulu-
Natal made up the second and third highest contributions, with R10.171 billion (26.6%) and R3.716 billion (9.7%) respectively.
The provinces of Mpumalanga and the Free State saw increases in R&D expenditure of R557 million (1.2 percentage points) and
R491 million (0.8 percentage points), respectively.

Social sciences and medical and health sciences remain the strongest research areas
The majority of R&D was in the medical and health sciences (22.8%) (R8.718 billion), and the social sciences (18.4%) (R7.041
billion). The field of research with the third-highest R&D expenditure in South Africa is information, computer, and communication
technology (13.1%) (R5.008 billion), which surpasses the engineering sciences field (11.7%) (R4.463 billion). The increase in
2021/22 came mainly from R&D in the natural sciences. Growth in social sciences is stagnant.

R&D in most priority policy areas increased

Biotechnology increased by R326 million in 2021/22 (Table C. 9). Furthermore, R&D expenditure rose by R613 million for research
connected to space science, R550 million for the field of new materials, and R475 million for research related to the environment.
Research expenditure for open-source software increased by R228 million, whereas funding for communicable diseases (TB, HIV/
AIDS, and malaria) went up by R329 million (Table C.11). R&D related to the environment maintained its growing trend, with other
areas of inferest displaying more erratic growth trends.
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Notes:

Totals in the tables may not add up to the sum of their constituent items due to rounding effects.

Data from 2001/02 onwards may be downloaded from https://hsrc.ac.za/accessing-cestii-data/

C.1.1. Expenditure on research and experimental development

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

GOVERNMENT

R’000

SCIENCE

COUNCILS

R’000

HIGHER
EDUCATION
R’000

BUSINESS

R’000

NOT-FOR-PROFIT

R’000

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

BN7Y | s | 4025998 1B | 050726 | 50383
C hens | 1304556 e | nmes | sl
oo | 5 004 669 By7sTs | 3% | eI
s | 5740897 swees | 13814995 | 91140
oo | 613183 ey | wma | 1017616
O aases | 6313 34 Bo0gers | T 1216310
O amas | 5 43 885 EACRICA I mares | 1485704
s 6198363 Wi | 7ol | 1509515
s 5902414 7857% | IE 1568307

38185599 2472434 6354 298 14232128 13527 182 1599557 )
GOVERNMENT SCIENCE 3 [[¢],]4:¢ BUSINESS NOT-FOR-PROFIT

COUNCILS EDUCATION
R’000 R’000 R’000 R’000 R’000

28 098 548 1692076 4738958 8631773 12 442 685 593056
78 08 SIE R T T
- 5282 204 884215 | 14028004 | 821959
g ssess | Beides | i
L ooiars | AL
g e osge | (08251
g IO N. e | 1266470
S0 Teszead | sani | 1730020
Csem | wen | rmes | T

27 756 358 1797 164 4618814 10 345 053 9832 641 1162 686 )
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GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
COUNCILS EDUCATION
% % % % %
2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

GERD/GDP GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
COUNCILS EDUCATION
% % % % % %

2018/19
2019/20
2020/21
2021/22

EXPERIMENTAL
DEVELOPMENT
R’000

BASIC RESEARCH

APPLIED RESEARCH

R’000 R’000

e nenng | 6030827 o Nbenwry 6776146
e 5660573 | 6102 085 o sy 7426217
o 29344917 | 7133213 o ey o 7880748
o 32336679 | 8209 662 100 8777948
o 3692973 | 9542 644 . rgertery oo 9089162
38724 590 10 223 956 20 623 856 7876778
208/19 36783968 | 10 364 091 93643 7103444
20150 U waes | e e T
2020/21 33 541 332 9 856 349 15848 231 7836 752
2021/2 38185599 | 11148327 1830000 | 8657271
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YEAR

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

BASIC RESEARCH

%

APPLIED RESEARCH
%

%

EXPERIMENTAL DEVELOPMENT

CAPITAL EXPENDITURE ON R&D

BNy 48] 147188y 0] 1747183 | 2243025 11922169 | 1186653 | 8519872 71628194
LU TLR . SIS | I8INS | 0] 187913] 2387488 | 13304413 ] 1224611 | 8744061 | 23273085
B3| 805961 | 231181} 0] 23111811 3117142] 14443903 | 1579088 | 10204844 | 26227835
31336679 | 711631 ) 3008992} 0] 3008592 | 3720822) 14781549 | 1926301 | 11908207 | 28616057
692973 | V4787 | 2812209 | 0] 2822729 | 4096967 | 16505080 | 1928108 | 13162819 | 31596007
LB 1715060 | 2885082 ) 0] 23850821 4100092) 18757628 | 1889065 | 13577805 | 34624498
6783968 | 877y | 28800) 0 238101 3272599 | 18112670 | 1938984 | 13459715 | 33511369
AdpaBen) 843941 ) 1733054 | 135027 1868080 | 2712021] 15984538 | 1969872 | 13818431 31772841
33541332 ) s00537 | 1952588 | 433636 | 1986224 | 2486756| 15743599 | 1895876 | 13415100 31054575

38185599 | 800666 | 2426402 | 377722 | 2804124 | 3604791 | 17638424 | 1989659 | 14952725 | 34580808 )

CURRENT EXPENDITURE ON R&D

*Includes specific categories of R&D personnel costs for 2017,/18 to 2021,/22. #Capitalised computer software collected from 2019 ,/20.

YEAR

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

CAPITAL EXPENDITURE ON R&D

B M) c2 .5 B 24 19 oA CN .1 9.1
B L2 I hel L0 >4 74 “whyy oo N . S 928
21 73 1.0 7.3 9.4 46.2 5.2 39.2 90.6 )

CURRENT EXPENDITURE ON R&D

*Includes specific categories of R&D personnel costs for 2017,/18 to 2021,/22. #Capitalised computer software collected from 2019,/20.
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2019/20
2020/21
2021/22

YEAR

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

e Lo N LLEA L .1 .
e 25 660 573 1266805 ) 664139
e LKkl Jsterm 818919
. 32336 679 1843 o 8
. 35692973 L - 1
. 38724 590 sy 8T
. 36763 968 1e62des | o BMAN
. 34 434 862 Jreean 88780
e 33541332 289080 ) 1349918

38185 599 2985191 1284063 |

BIOTECHNOLOGY
R’000

NANOTECHNOLOGY
R’000

BIOTECHNOLOGY

% %
o I 18
I | 16
54 2.8
R S
I so | 24
I L 19
I s | 12
B AT 5
79 40
””””””””””””””” 1 R T

NANOTECHNOLOGY

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019,/20
2020/21
2021/22

OPEN-SOURCE TUBERCULOSIS (TB), ENVIRONMENT /  NEW MATERIALS  SPACE SCIENCE
SOFTWARE HIV/AIDS, MALARIA  ENVIRONMENT
RELATED

R’000 R’000 R’000
S nan | nizes | 2478422 10571085 ) smes ) WA
S L6608 | 339065 | 286794 108809 0G| WA
S naw | 818735 | 3008176 199195 | 1058788 |\ WA
S 2336679 | 1145590 | 3462704 2056659 | ] 16470 | WA
S Lo | 826688 | 3947 430 2452367 | ] 1008578 | 633930
S L 1233636 | 4621 859 2815269 | Bs0608 | 300763
S 678398 | L 0 105952 3083282 | 05800 | 888214
S Mdpager | 629995 | 4684747 asuee | 1195028 | 762824
S B b3ed | 4727038 3788949 | 26881 | 1041747

38185 599 860 999 5056 305 4263513 1477114 1654313 )

N/A: Environment-related data were collected from the 2012,/13 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.
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YEAR OPEN-SOURCE TUBERCULOSIS (TB), ENVIRONMENT / NEW MATERIALS SPACE SCIENCE
SOFTWARE HIV/AIDS, MALARIA ENVIRONMENT-RELATED
% % % % %

2018/19 13 139 | 84w
2019/20 | 80 136 | 96 | 35 9
00/ A LI Y 2 N A
2001227 | 23 13.2 11.2 39 43 )

N/A: Environment-elated data were collected from the 2012,/13 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.

MAIN 2012/13  2013/14  2014/15 2015/16 2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
RESEARCH

FIELD R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Natural sciences,

technology and

engineering 19384947 20587093 23687304 25562694 27253955 28666760 27582242 27590791 25894833 30105115
Mathematical
sciences 634 658 627017 636 084 646 870 713 360 879 045 934136 969 234 799796 888 597

Physical sciences 370616 379 813 582267 769739 | 876009 | 1070851 930033 973726 M 29N 834 297

Chemical sciences| 1460 180 1305139 | 1299969 | 1491410 1761693 | 1668359 1685031 1460763 1127071 1231637

Earth sciences 499210 498 427 690 040 635291 780 402 766 556 826869 | 1020560 | 1061388 | 1143310
Information,
computer and

communicafion
technologies 2000453 1994502 | 2946 625 3877852 4494 987 4006 992 3636 363 3560762 3640 261 5007 507
Mpled sdences | | | ||
and technologies | 2 252 175 2164025 | 1555897 1525 646 1585106 1628 489 1537713 1362 852 1367 857 1545204
Engneeing | | | | 0
sciences 3903931 4315051 5485812 5444740 4611038 5068 338 4735131 4627 317 4332527 4462 856
Boogd | | | |
sciences 1555035 1578516 | 1398611 1452763 1416 454 1562103 1579782 1685936 1530697 1682135
Miowd |
sciences 1810114 2196122 | 2656038 2573509 2741962 2999 821 3051678 3119335 2654 666 2942151
Mededlod | | | |
health sciences 4107 641 4668417 | 5459721 6389 455 6868 131 7540190 7793148 7407 626 7404019 8717753

Environmental
sciences 587113 611007 533 065 375 455 992 281 1125709 435578 602 065 440186 701 600

Material sciences 155379 192199 368315 299 069 287 507 206 687 190 551 545 685 328 498 735472

Marine sciences 48 442 56 857 74 858 80 897 125024 143 621 246728 254 931 296 576 212597

Division 2:

Social sciences

and humanities 4 486 272 5073480 5657674 6773985 8439018 10057 830 9201726 63894071 7646499 8080484

Social sciences 3999853 | 4489054 | 5000339 | 6043806 | 7495167 | 9168767 | 8238808 | 5836521 6597460 | 7040 864
Humanities 486 420 584 426 657 335 730179 943 851 889 064 962918 | 1057550 1049039 | 1039620
23871219 25660573 29344977 32336679 35692973 38724590 36783968 34484862 33541332 38185599
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Table C.14: Proportional R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
RESEARCH

FIELD % % % % % % % % % %
Division 1:

Natural sciences,

technology and

engineering

Mathematical

sciences 27 24 22 20 2.0 23 25 28 24 23
msnes|16| 15| as ||y
Chemicol sciences) 61 Sl a4, 46 49 31 6| 21 S 37
Earth sciences 21 19 24 20 2.2 20 2.2 30 3.2 3.0
Womofor, | | | | 1 1
computer and

communicafion

technologies 8.4 78 10.0 12.0 12.6 103 9.9 10.3 10.9 131
Mpledsdences | | | ||
and technologies 94 8.4 53 47 44 42 42 40 41 40
Egneeng | | | | 0
sciences 164 16.8 18.7 16.8 129 13.1 129 134 129 117
Boogd | | | |
sciences 6.5 6.2 48 45 40 40 43 49 4.6 44
Miowd |
sciences 76 8.6 9.1 8.0 7.7 1.7 8.3 9.0 79 1.7
Medcdond | | | ||
health sciences 17.2 18.2 18.6 19.8 19.2 19.5 212 215 22.1 228
fwiomentad | | | | | | 0
s | 15 | 8] 1] a8 AN T 13 18
Materiol scences | A 13| 0.9 0.8 05 05 6| 0, 19
Marine sciences 0.2 0.2 0.3 0.3 0.4 04 0.7 0.7 0.9 0.6

Division 2:

Social sciences

and humanities
Social sciences

Humanities . . . . . . . . .
100.0 100.0 100.0 100.0 100.0 100.0

Table C.15: R&D expenditure by socio-economic objectives (2012/13 to 2021/22)

Soclo- 2012/13  2013/14 2014/15 2015/16  2016/17 2017/18 2018/19 2019/20 2020/21 2021/22
ECONOMIC

OBJECTIVES [R“000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Defence 1351337 1386428 1826784 1814789 1629650 2124098 1571796 1747323 1594793 167259

Division 2:

Economic

development 12223017 14166615 15359534 16644668 18357187 19528226 17902898 14919363 14081873 16420497
Economic
development
undlossified 0 0 0 0 0 0 0 0 0 0
Pantpoducin | | | | | |
and plont primary
products 1218852 | 1739038 1364018 1426 609 1920 246 1701055 1746483 1879578 1379102 1555544
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S0CI0- 2012/13  2013/14  2014/15 2015/16 2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVES 'R000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Animal production
and animal
primary products 598 602 803 403 694 423 655059 746 579 794 314 748145 764 501 707 826 778 689
Minerol esources| || |
(excluding energy)] 1143762 | 1351239 1779068 | 1759268 | 1328413 | 1256826 | 1321249 1259257 | 1401816 | 1518802
Energy resources | 294820 | 288314 | 97072 | 178434 | 556147 546 831 405311 | 265828303671 451002
magysy | 509128 | so09e0 | 7reevs | sssss | e | mssoow | vmavs | voosrs | omsss| s
Moocing | 2394239 | 2608207 | 2619974 | 2665871 | 2543694 | 2628725 | 2495718 | 2440795 | 1924862 | 2391995
Conshuion | 42690 | 450907 | 270226 | 229284 | 300582 | 318837 | 363788 | 282651 | 305468 | 393604
Tospot | 992504 | 1115027 | 998136 | 1115349 | 1195426 | 1247963 | 1099974 | 712749 | 512148 | 715539
Womafonend | | | |
communication
services 1159823 | 1124614 1661660 | 2347021 2694355 | 2129740 | 1768149 1559066 | 1522190 | 2134145
Cmmed | | | |
services 1895734 | 2443529 2701523 | 2789611 3134235 | 4448419 | 3492749 1269 391 1532397 | 1581135
fonom¢ | | [ 0
framework 715759 689 386 1331844 | 1797751 1997933 | 2343788 | 2147239 | 2248020 | 2262348 | 2589298
Noturol esources |~ 872835 | 961971 | ¢ 962787 | 1043816 | 1208728 | 1258630 | 1186690 | 1228735 | 1297494 | 1332345
Division 3:
Society 4473657 4585825 5885267 6815987 7558386 8517207 8323617 8721748 8732871 10358127
Society
| eossed | U L U I 0] 0 U AU S— U — 0.
Health 2942262 | 2859623 3638036 | 4154557 | 4733478 | 5118330 | 5675740 | 5128170 | 5397930 | 6281588
Bucfr | | | | ]
and training 672473 882 976 1346974 | 1603117 | 1307791 1398846 | 1344005 | 1594278 | 1566843 | 1629780
Sogd | 11
development
and community
services 858922 843226 900257 | 1058313 | 1517117 | 2000031 1303872 1999300 | 1768099 | 2446759
Division 4:
Environment 979 981 861976 1414524 1475053 2015344 2092706 2166332 1953590 2147652 2156 591
Environment
unclassified 0 0 0 0 0 0 00 0] 0
fwionmentd | | | |
oodelge | 3967 | 36688 | GB768 | BS3OTI | 96976 | 1016592 | 964261 | 109670 | 180361 | 1060460
Environmental
aspects of
development 258 144 226299 288 823 304008 361391 357 509 455915 | 425587 | 419346 | 504860
fwiomentad | | | | |
and other aspects 277 849 246 989 296934 317975 684 478 718 604 746 156 498133 547 945 591071
Division 5:
Advancement
of knowledge 48432271 4659729 4858868 5586182 6132406 6462352 6819325 7142838 6984142 7577788
Advancement
of knowledge
undossified | 0 0] o, 0 0 0 00 0] 0
| Noturolsciences,
technologies and
ogesitg | 3497129 | 307305 | SM4SBAZ| 3691834 | 440 | 4771950 | 5022007 | 526091 | S075189 | 5661980
Social sciences
and humanities 1346098 | 1252404 1413026 | 1694348 | 1708382 | 1690403 | 1797118 1884747 | 1908953 | 1915809
Total 23871219 25660573 29344977 32336679 35692973 38724590 36783968 34484862 33541332 38185599
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Table C.16: Proportional R&D expenditure by socio-economic objectives (2012/13 to 2021/22)

S0CI0- 2012/13  2013/14  2014/15 2015/16 2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
ECONOMIC

OBJECTIVES % % % % % % % % % %
Division 1:

Defence 5.

7 54 6.2 5.6 4.6 55 43 51 48 44

Division 2:

Economic
development
Economic
development
undlossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Plant production
and plant primary
products 5.1 6.8 46 44 54 44 47 55 41 41
Mimd productn| | | | |
and animal
primary products 25 31 24 20 2.1 21 20 2.2 21 20

Mineral resources
(excluding energy) 48 53 6.1 54 3.7 3.2 3.6 3.7 42 40

Energy resources 12 1.1 0.7 0.6 1.6 14 1.6 0.8 0.9 12

Energy supply 2.1 2.3 27 2.0 2.0 2.2 25 2.9 28 2.6

Manufacturing 10.0 10.2 8.9 8.2 7.1 6.8 6.8 7.1 5.7 6.3

Construction 1.8 1.8 0.9 0.7 0.8 0.8 1.0 0.8 0.9 1.0

Transport 42 43 34 34 3.3 3.2 3.0 2.1 1.5 1.9

Information and
communication
services 49 44 57 1.3 75 55 48 45 45 56
Cmmedd | | | |
services 7.9 95 9.2 8.6 8.8 115 95 3.7 4.6 41

Economic

framework 3.0 27 45 56 5.6 6.1 58 6.5 6.7 6.8

Natural resources 37 3.7 3.3 3.2 34 3.3 3.2 3.6 3.9 35
Division 3:

Society
Society
undssified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ot | 23| RN I 2 N Y N B T I 1
Education

wiwrg | 28| 34| wl oo 0| 37 TR Y T ] 43
Social

development
and community
services 3.6 3.3 3.1 3.3 43 52 35 58 53 6.4
Division 4:

Environment

Environment
unclassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Environmental
knowledge 1.9 15 28 26 2.7 26 2.6 3.0 3.5 2.8

miowmenad | | | | 0
aspects of
development 1.1 0.9 1.0 0.9 1.0 0.9 1.2 12 13 1.3
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S0Clo-
ECONOMIC
OBJECTIVES

2012/13

%

Environmental
and other aspects 1.2

Division 5:
Advancement
of knowledge
Advancement

of knowledge
unclassified
Natural sciences,
technologies and
engineering
Social sciences

and humanities

2013/14

%

100.0

2014/15

100.0

2015/16  2016/17

2017/18

7777777777777 0.0 | 0.0 0.0
oo 124 12.3
52 4.8 44

100.0

100.0

2018/19

100.0

2019/20

100.0

2020/21

I ) 00
LU L
57 50

2021/22

% % % % % % % %

YEAR GERD EASTERN  FREESTATE GAUTENG KWAZULU- LIMPOPO NORTHERN NORTH-  WESTERN
CAPE NATAL CAPE WEST CAPE
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

ALVACRNNN 23871219 | 1463589 | 1714473 | 10602434 | 3013372 | 619437 | 612081 | 400974 | 890364 | 4954545
CUCZALRNNN 25660573 | 1478850 | 1943131 | N1975916 | 2750543 | AMO5 | 615773 | 473711 | 1017M8 | 4949174
ZAUCZAERRN 29344977 | 1734411 | 1456461 | 13686734 | 3187481 | 628607 | 859201 | 575584 | 1402742 | 5813758
AUDALRRRN 32336679 | 2142919 | 1778469 | 14666111 | 333501 | 627125 | 791248 | 660963 | 1209434 | 7125269
ZUAVRRN 35692973 | 2206473 | 1834572 | 16421582 | 3639100 | 728874 | 699720 | 532530 | 1298778 | 8331345
CRVALINNN 38724590 | 2300631 | 2149267 | 17319635 | 4172713 | 854885 | 715816 | 576963 | 1306478 | 9328400
CLLZAURNN 36783968 | 2211524 | 1976953 | 15767101 | 4074154 | 806624 | 853859 | 905844 | 1682406 | 8505504
CULZZURN 34984862 | 2091071 | 1711039 | 14385849 | 3629403 | 772074 |  BAV&77 | 900545 | 1700184 | 8452820
AVVZIRRRN 33541332 | 1998900 | 1241827 | M4717743 | 3278682 | 983369 | 706459 | 867333 | 1364854 | 8362165
2021/22 38185599 | 2010947 | 1732973 | 15689758 | 3716120 | 101649 | 1263082 | 1086102 | 1499418 | 10170702

EASTERN FREE STATE  GAUTENG KWAZULU-  LIMPOPO MPUMA- NORTHERN  NORTH- WESTERN

CAPE NATAL LANGA CAPE WEST CAPE

% % % % % % % % %
025 [ SN wa | 26 280 T 19.
oz . S S 9707 17 2w £ N 193
05 . 90 50| 68 | 09 A 29 a0 w8 198
o5/ . 3 T 54 03 19 7 L I 12 200
07 - 62| s 60| 02 20 20 sl sl B3
w76 . 9 sl ui | 08 22 8 £ 30 0 U1
e - 60| 4 Q9 | 22 23 25| 46| B
o5/ . AN 0 a7 s 12 X T A M5
o/ . 0| i 8y | 98 29 AT T A I 50
2021/22 53 45 1.1 9.7 2.7 3.3 2.8 3.9 266 )
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C.1.2. Source of R&D funds

YEAR TOTAL FUNDS GOVERNMENT* BUSINESS OTHER SOUTH AFRICAN  FOREIGN SOURCES
SOURCES**
R’000 R’000 R’000 R’000 R’000

01215 ELIE 10831 8% | 00 | EC
0i3/14 [T A 11007 083 | oélson | m | s
04715 X L1 12873458 | e | 350 | aske0is
01516 X 1 1442599 | s | R Y1
2016/17 35692973 16 427 596 14045 892 1047980 4171507
AA M0 | 1808218 | 16086846 | 63888 | 393705
20i6/19 I 7L 17475173 | ssis | s | s
01920 L 1L B 1941693 | jasen | LN
00/21 L1 18871 543 | g | 0 | s
2021/22 38185599 20 049 283 11080 806 1516 441 5539069 )

*Includes science council and university own funds.
**Includes funds from higher education institutions, notfor-profit organisations and individual donations dishursed to all sectors.

YEAR GOVERNMENT* BUSINESS OTHER SOUTH AFRICAN

SOURCES**
%

FOREIGN SOURCES

% % %

2019/20
2020/21
2021/22

*Includes science council and university own funds.
**Includes funds from higher education institutions, notfor-profit organisations and individual donations disbursed to all sectors.

SOURCE OF TOTAL GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
FUNDS (]1][d[RY EDUCATION
R’000 % R’000 % R’000 % R’000 % R’000 % R’000 %

Own funds 20 984 484 55.0 1959327 79.2 604 211 8025183 564 9993683 739 402 080 25.1
Government 9 460 562 24 8 388 825 IS 7 4788482 75 4 3328684 23 4 773 672 5 7 180 899 11. 3
CGows | 3A6B6S | 91| ST | 138 | 243362 | 44| WA | WA | 4B | 53| 840 | 30
Contracts 2663213 7.0 47135 1.9 | 2154854 339 N/A N/A 328 815 24 132 409 8.3

All other government
source

National, provincial and

3328 684

3328 684

| local government | 65989 | 17| | NAL WAL NA | WA 659896 | 46 | NAL N NA L WA
Government research
insitutes 89036 0.2 N/A N/A N/A N/A 89034 0.6 N/A | N/A N/A N/A

@ L I -
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SOURCE OF
FUNDS

TOTAL GOVERNMENT SCIENCE
COUNCILS

R’000

HIGHER
EDUCATION
R’000

BUSINESS NOT-FOR-PROFIT

R’000 % R’000 % % % R’000 % R’000 %

Agency funding (e.g.
NRF, MRC, ARC, etc.)

Science councils 233877 . 2338771 .
Busmess 1087 122 28 10 296 0.4 238 561 38 564 157 40 183 309 1.4 90799

-!I

Other SA sources 1114361 58 637 93 552 307 832 573910 80430

2345875 2345 875

Higher education
Notfor-profit
Individual donations
Foreign

Total

204 278
773 031
137 051 )
5539009 145

38185599  100.0

Note: N/A indicates that data were not collected.
*Refers to all funds for R&D from outside South Africa.

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

55349 2.2

2472434 100.0

GOVERNMENT*

89314

120 539

629 492

6354 298

SCIENCE

9.9

s | 5539069 | 145 | 85349 | 22 L 609492 | 99 L 2006272 L 141 | 2002607 | 148 | 845349 528

100.0

COUNCILS*

R’000

R’000

97 979 )
2006272 141

14232128  100.0

HIGHER
EDUCATION*
R’000

o domies | a3y | 3368 55 swsen | ey | 14461
Lo | gl 3412790 sapsu | e | 103146
e ey | 1319 9% b0y | e | 131288
O aesw | imses | 19223 rwaey | s | 161682
16 427 596 1530 964 5076 805 9222 246 453 958 143 623
CUUgeie | i | 5311 10 o | s 42908
L rasws | 189820 | ek ald 10501066 | 24s0 | 2692
Clomgsm | e | 549335 a0y | esew | 12118
o wenss | amsmo | 5025925 ogmen | s | 194225
20 049 283 2348152 5392693 11 353 867 773 672 180899 )

11006
556 230
6674

2002607 148

13527182  100.0

BUSINESS

R’000

845349  52.8

1599557 100.0

NOT-FOR-PROFIT

R’000

*Includes science council and university own funds.

2012/13
2013/14
2014/15
2015/16
2016/17

2017/18
2018/19
2019,/20
2020/21
2021/22

GOVERNMENT* SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
COUNCILS* EDUCATION*
% % % % %
I nr 8l w8 63 | 11
I L OO 12 oy 62 | 09
I o . 8 ] M 10
e L I 8 | 1
S 20 R . " LU . 28 09
S . 10 O .. B0 ] L 08
I L0 O ... oL I W2 12
S A O L L 1
113 26.6 579 31 10
"""""""""""""""" n7 | n se6 39|09

*Includes science council and university own funds.
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2012/13
2013/14
2014/15
2015/16
2016/17
2017/18

2018/19
2019/20
2020/21
2021/22

2012/13
2013/14
2014/15
2015/16

2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18

2018/19
2019/20
2020/21
2021/22

,,,,,,,,,,,,,,, 2oy | M2 187D SIS | BADI3A0 | M8
B weis%02 | LE — 419 469 88598 | 9SAINT ) 93399
B neeis4 20 222892 85280 ) . 0810428 { 63081
B 12578499 | ane | 326 648 mas | 384700 %5585
B 05802 | 1261 | 483 164 W61 | 12586109 | 68705
B 16066846 | LU - 354820 679563 | 14963198 | 68747
B Maamy AL 206 648 b I 18787912\ 7197
B 938710 | 2664 | 191320 19848 | 8MIm8 ) 62965
S 0302 | U 310034 639 | BIOIesE | o T6005

11 080 806 10296 238 561 564157 10176993 90799 )

GOVERNMENT

R’000

SCIENCE

COUNCILS

R’000

HIGHER
EDUCATION
R’000

BUSINESS

R’000

NOT-FOR-PROFIT

R’000

GOVERNMENT

%

SCIENCE
COUNCILS
%

|

EDUCATION

GHER

%

BUSINE

%

SS NOT-FOR-PROFIT

%

3116984 143 994 510 846 1010 244 1189 865 262 035
SO 11/ B L . 11 \e2rr | 1226966 | 882576
S £ N B 4TS | 431 215 WSl KL A 6772
S 10 B 99966 | 469 507 V6192 \s82766 | 501430
Lmnse 12090 | 537 509 Vst R A 63801
SO L7 (N B e | 617 858 V06077 | A | B6b 241
B L U 698 | 550 456 e | wouL| £38.996
B L N 198832 | 139774 \99sTL| Vs | AL
LMo ST 43291 19650 | B0 | 1018294

5539069 55349 629 492 2006 272 2002 607 845349 )

GOVERNMENT

R’000

SCIENCE

COUNCILS

R’000

HIGHER
EDUCATION
R’000

BUSINESS

R’000

NOT-FOR-PROFIT

R’000

SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT

Statistical Report: 2021/22



GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
COUNCILS EDUCATION
% % % % %

2019/20
2020/21
2021/22

C.1.3. R&D personnel

YEAR R&D PERSONNEL RESEARCHERS TECHNICIANS OTHER R&D PERSONNEL
(HEAD- (FTEs) (FTEs) PER (HEAD- (FTEs) PER
COUNTS™) 1000 IN COUNTS) 1000 IN
TOTAL EM- TOTAL EM-
PLOYMENT PLOYMENT
350503 . 213824 15 .

. BBE3 | %65 | 25| 45935 | 233460 16| 1080 | 69055 | 12108 | 77050
o JTA0 | WA | DS 8479 | B39 1o 1218 | LELE N - 11788 | 11619
L JTARL L A0S 26 o187 | 261594 L2 L 1L 76883 | . 1193 | T2069
800 | 42530 | 26 26761 | 276562 L0 L L - 75631 L 0oz | 73138
O . .2 WO A 61840 | 295152 18 19| 73833 | 11203 | 73608
B oL 2L WO A 62166 | 291108 181 1036 | 70690 | 0325 | 7505
015/20 . 82068 | 418565 | 28 | 62002 | 283583 191 10080 | 6879.9 | 9986 | 66180
00/ - B2744 | AL | DL 61406 | 27697 18, 980 | 68465 | . 11468 | 83817
2021/22 85601 | 443554 30 63122 | 277633 19 10221 7651.1 12258 89350 )

*Includes doctoral students and post-doctoral fellows. Also includes specific categories of R&D personnel (from 2016,/17).
Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
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YEAR
2019/20

Researchers*

Other personnel directly supporting R&D

Researchers**

Other personnel directly supporting R&D
Total

2020/21

Other personnel directly supporting R&D
Total

2021/22

Researchers™

Other personnel directly supporting R&D
Total
Researchers**

Other personnel directly supporting R&D
Total

Researchers™

HEADCOUNTS FULL-TIME EQUIVALENTS (FTEs)
TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS
. ta002 ] 33379 28623 28358.3 154698 | 128885 | 657
10080 5710 4370 6879.9 3641.2 3238.7 68.3
5834 66180
34 358 18 547 15811 123709 67129 5658.0 36.0
"""""" 10080 5710 4370 68799 36412 32387 | 483
""""""" 9986 4152 5834 66180 27795 38385 | 463
54424 28 409 2015 25868.8 131337 12735 415
TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS
61 406 32809 28597 27 697.6 14820.] 128775 451
- 9870 | 5617 4253 6846.5 36240 | 3me | 694
R Nas| 449 6972 83817 32869 | 50M9 | 31
0 211950 519
34072 18315 15757 119541 63710 5583.2 35.1
""""""" 9870 5617 4253 6846.5 36240 3| 694
"""""" 11468 449 4972 83817 32869 50949 [ 731
55410 28428 26982 271824 132818 139006
TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS
63122 33464 29658 277633 14799.6 12963.7 440
R | 5434 4787 76571 37893 | 3879 | 749
N 12258 | 4823 7435 89350 | 35004 | 54347 | 729

85 601 43721 41 880 443554 22089.2 51.8
35097 18770 16327 11798.1 63176 54805 334
"""""" 10221 5434 4787 76571 37893 38679 | 749
"""""" 12258 4823 7435 89350 35004 54347 [ 729
57576 29027 28 549 28 390.2 13607.3 147830 193

*Includes doctoral students and post-doctoral fellows. Also includes specific categories of R&D personnel (from 2016,/17).
**Excluding doctoral and post-doctoral students. Also includes specific categories of R&D personnel (from 2016,/17).

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
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2012/13
2013/14
2014/15
2015/16

2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

TOTAL R&D
PERSONNEL
(HEADCOUNTS)

GOVERNMENT

SCIENCE
COUNCILS

HIGHER
EDUCATION

BUSINESS

NOT-FOR-PROFIT

Note: Includes doctoral students and post-doctoral fellows at higher education institutes.
Researchers includes specific categories of R&D for 2016,/17 onwards

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be femporary or permanent residents as described by the SNA.

YEAR

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

TOTAL R&D

PERSONNEL* (FTEs) COUNCILS EDUCATION
%003} 25970 4785] oeldd | nsus| 7680
o d1eses) 225 21645 v nerzal 8914
%450 21815 41804 A 129275 ] 12312
o A5y 2062 43612 08120 124578 ] 1367.3
o Assoey 20816 4414 noer4| 125692 ] 1469.5
44 259.3 2000.4 42949 23 415.1 12 952.9 1596.0
e el sais|mews| o] s
o wess|ami 35628 i 308 [ 17101
o mwss| o] 36060 AR 0803 | 15561
44 355.4 20955 38385 247898 12 054.6 1577.1 )

GOVERNMENT

SCIENCE

HIGHER

BUSINESS

NOT-FOR-PROFIT

*Includes doctoral students and post-doctoral fellows. Also includes specific categories of R&D personnel (2016,/17 only).
Note: Headcounts include non-SA R&D personnel (2016,/17 only). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

YEAR

2012/13
2013/14
2014/15
2015/16
2016/17

2017/18
2018/19
2019/20
2020/21
2021/22

TOTAL RESEARCHERS GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
(HEADCOUNTS*) COUNCILS EDUCATION
B o N 1679 B 394
B s i 195 Cw| o gw | i3
B way| K - 1968 B 506
51877 1573 2072 41 639 6128 465
e s | o 2189 o] e 0
bl den| o 205 B A L -
B i KA 1951 Cse e i
B o | R 1658 Csma s 390
B o R 1774 Cwees| s 8l
63122 1789 1735 54784 4370 444 )

*Includes doctoral students and post-doctoral fellows. Researchers includes specific categories of R&D personnel (from 2016/17).
Note: Headcounts include non-SA R&D personnel (2016,/17 only). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
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YEAR TOTAL RESEARCHERS* FEMALE
(HEADCOUNTS)

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22
*Excludes doctoral students and post-doctoral fellows. Researchers includes specific categories of R&D personnel (from 2016,/17).

Note: Headcounts include non-SA R&D personnel (2016,/17 only). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

YEAR TOTAL RESEARCHERS*  AFRICAN COLOURED INDIAN/ASIAN ~ WHITE
(HEADCOUNTS)

2012/13

2013/14

2014/15

2015/16

2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

*Excludes doctoral students and post-doctoral fellows. Researchers includes specific categories of R&D personnel (from 2016,/17).
Note: Headcounts include non-SA R&D personnel (2016,/17 only). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
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Table C.35: R&D personnel in headcounts (*including and * *excluding doctoral and post-doctoral students) (2021/22)

OCCUPATION AND TOTAL R&D SUBTOTAL AFRICAN COLOURED INDIAN/ASIAN  WHITE NON-SA
QUALIFICATION PERSONNEL
(HEADCOUNTS)

MALE  FEMALE MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE MALE = FEMALE
Researchers* 63122 33464 29658 11108 10506 1437 1965 1993 2742 8865 9274 10061 5171
Doctoral degree
| orequivalent | 44360 | 24067 | 20293 | 7340 6486 954| 1282 1090 1685| 5394 | 6152] 9289 | 4738
Master's, honours,
| bachelor or equivalent | 16246 | 8064 8182 3322 | 3519 | 05| 617| 782| 913 2924 2765 631 | 358
Diplomas 121
Technicians directly
supporting R&D
Doctoral degree
| oreuvent | 0 0 L2 N £ 2 L LIS L V.Y L L T2 3
Master's, honours,
bachelor or equivalent 4376 | 2222| 2154 952 | 954 179 207 175 206 832 731 84 56
Diplomas
Other personnel directly
supporting R&D
Doctoral degree
| orequivdent | 22| 22|  20) MM4| e3) W R ST LA S O . S .
Master's, honours,
bt | sa7| 1% v gs0| 9| 1| | 7| w9 | | %] %5
Diplomas 8259 | 3226 5033 2161| 3399 447 743 119 130 4N 659 78 102
Total 85601 43721 41880 16317 17333 2636 3532 2607 3392 11731 12114 10430 5509

*Researchers includes specific categories of R&D personnel (from 2016,/17). To enable comparison, the table below excludes doctoral students and post-doctoral fellows from the Researchers indicator, and provides a tofal
for this modified Researchers value, including Technicians directly supporting R&D (unchanged) and Other personnel directly supporting R&D (unchanged). Note: Non-SA student data are not collected by population group.
Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA. **Total may vary due to extrapolations.

OCCUPATION AND  TOTAL R&D SUBTOTAL AFRICAN COLOURED INDIAN/ASIAN ~ WHITE NON-SA
QUALIFICATION ~ PERSONNEL
(HEADCOUNTS)
MALE  FEMALE MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE
Researchers™ 35097 18770 16327 6165 5715 900 1166 1527 1758 6785 6306 3393 1382

Doctoral degree
or equivalent

Master's, honours,
bachelor or equivalent

Diplomas

Technicians directly
supporting R&D 10221 5434 4787 2284

Other personnel directly
supporting R&D 12258 4823 7435 2925 4418

Total 57576 29027 28549 11374 12542
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C.2.1. Business sector

Table C.36: Business sector R&D expenditure by type of research (2012/13 to 2021/22)

2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
968 504 845527 906 730 909 278 1021152 948 319 758 971 788740 | 1567352

TYPE OF 2012/13
RESEARCH R’000
Basic research 802 753

Applied research 5569 024 6087791 754159 7492229 8389888 | 10551512 9819 344 6218 563 6014078 | 7834505

Experimental
development
research
Total

4198949
10570726

4726553 4903 827 5416037 5482104 4286 521 3680170 3726 947 3244526 4125325
11782848 13290951 13814995 14781270 15859185 14447833 10704481 10047344 13527182

Table C.37: Proportional business sector R&D expenditure by type of research (2012/13 to 2021/22)

TYPE OF 2012/13
RESEARCH %
Basic research 7.6

Applied research 527

2013/14
7

2014/15
%

2015/16
%

2016/17
%

2017/18
%

2018/19
%

2019/20  2020/21  2021/22

%

Experimental
development
research

100.0

100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.38: Business sector R&D expenditure by accounting category (2012/13 to 2021/22)

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
EXPENDITURE R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Capital

expenditure 1072 556 1132520 1397 243 1289 228 1727929 1421699 1545 944 984728 969 093 1851120
Land: buildings &
other structures 140053 159 162 117 656 186 396 288957 270191 370231 343953 183111 451 832

TOTAL: Vehidles,
plant, machinery,

equipment and
software 932503 973358 1279 587 1102 833 1438972 1151508 1175713 640776 785982 1399 288

Vihicles, plant,
machinery,
equipment 932 503 973 358 1279587 1102833 1438972 1151508 1175713 584 324 559 525 1118884

*Capifalised
computer

software N/A N/A N/A N/A N/A
Current
expenditure 9498170 10650328 11893708 12525767 13053 341 14437485 12901890 9719752 9078252 11676062
Labour costs 5821884 6768527 7 659 365 7821 865 8486 640 9747037 8612310 5992573 5387 961 6793891

N/A N/A 56452 226 457 280 404

Other current
expenditure 3676286 3881801 4234 343 4703901 4566701 4690 449 4289579 3727179 3690290 4882170
Total 10570726 11782848 13290 951 13814995 14781 270 15859 185 14 447 833 10704 481 10 047 344 13527 182

*(Capitalised computer software collected from 2019 /20.
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Table C.39: Proportional business sector R&D expenditure by accounting category (2012/13 to 2021/22)

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20
EXPENDITURE % % % % % % % %

Capital

expenditure
Land: buildings &
other structures 14 0.9 1.3 20 17 2.6 3.2 3.2
TOTAL Vehices, | | | |
plant, machinery,
equipment and
software 8.3 9.6 8.0 9.7 73 8.1 6.0 6.0

Vehicles, plant,
machinery,
equipment 8.3 9.6 8.0 9.7 73 8.1 55 55
Coptalied | | |
computer
software N/A N/A N/A N/A N/A N/A 1 1
Current

expenditure

Labour costs

Other current
expenditure
100.0 100.0 100.0 100.0

*(apitalised computer software collected from 2019/20.

Table C.40: Business sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

Mutti- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20
DISCIPLINARY

2020/21
%

90.4

100.0

2020/21

2021/22
%

21

86.3

100.0

2021/22

AREA OF
R&D R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Biotechnology 499 589 556 275 578747 729 299 685170 721 698 702 168 992 682 901 293 993 533
Nanotechnology 225557 | 170479 | 207216 | 134063 268320 113260 15595 | 77163 | 13309 | 102815
Total 725145 726754 795963 863 362 953490 834958 858124 1069 845 974 603 1096 348
Business
expenditure
Lon R&D 10570726 11782848 13290951 13814995 | 14781270 15859185 14 447 833 10704 481 10 047 344 13527 ]82)
Table C.41: Proportional business sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MULTI- 2012/13  2013/14  2014/15 2015/16 2016/17 2017/18 2018/19  2019/20
DISCIPLINARY
AREA OF
R&D

Biotechnology
Nanotechnology

6.0 6.5 10.0

2020/21

2021/22
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Table C.42: Business sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)

AREAOF  2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
INTEREST  R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Environment-
related 183 921 278 905 176 463 173 356 280 651 377030 472759 532424 591414 1008 487
Opemsooce | | | 0
sfvore GN0|  TISE | NITI0 | 6B | 207849 | 198289 | ISA84 | 17eds | 219128 | 453483
New materials 225 897 151890 245752 224433 179108 186 858 268298 447596 35441 569008
Wherloss, | | | |
HV/ADS moio) 929171 | 99253 | 1082646 | 1176149 | 1153668 | 132048 | 1601869 | 1347208 | 1316084 | 168770
Space science N/A N/A N/A N/A 33099 4291 47018 19990 4659 498 372
Total 1426139 1606 909 1746 571 1900794 1854 375 2131 666 2744839 2523 667 2485695 4217 269
Business
expenditure

 on R&D 10570726 | 11782848 | 13290951 13814995 | 14781270 | 15859185 14447833 | 10704 481 10047344 | 13527182 )

N/A: Space science data were collected for the first time in the 2016,/17 R&D Survey.

Table C.43: Proportional business sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)

AREAOF  2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22

INTEREST % % % % % % % % % %

Environment-

reloted 17 19 1.3 13 19 24 33 50 59 75
Opensorce | || |11
software 08 20 1.8 24 14 1.2 1.1 1.6 22 34
Newmateids | AN 130 18] 16 1.2 1.2 B 42 351 47
Wbeloss, | | | | 1
HIV/AIDS, malaria 8.8 8.4 8.1 8.5 78 8.4 125 12.6 13.1 125
Space sdence WA AT VAN 0.2 03 03| 02 | 00| 37

Total 13.6 13.1 138 12,5 134 19.0 23.6 247

N/A: Environment-elated data were collected from the 2011,/12 R&D Survey onwards. Space science data were collected for the first time in the 2016,/17 R&D Survey.

Table C.44: Business sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
RESEARCH

FIELD R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Natural sciences,

technology and

engineering 9127 446 9765859 10977250 11447693 11918539 11793445 11719001 10552496 9533 861 12 883 090
Mathematical

M9TIO | | 23| 90| 1ASS| 8850|1913 1814|1815 | 18872
Pysilscenes | a7e72 | SO708 | se9w| 354l |  asgle| w01 | @0 108895 | 1859 | 7836
Gomisincs| 980071 | 979760 | na7a | 9| Visseds | Viseand | 1102373 | sl | 670 | 74
Earth sciences 102892 109 665 118539 93302 104 072 160 745 156 112 285180 197 020 219212
Womafon, | | | | |
computer and

communication

technologies 1576163 1610718 1908 985 2572 364 3111146 2584726 2295 683 2074429 2118762 3442168
Mpledsdences | | | ||
and fechnologies 872014 808 899 955119 903 958 915101 1143251 942 480 608 833 539761 773 565
Engneeing | | | | 0
sciences 2827 677 3093088 3548019 3429786 2651327 2971162 2786 664 2332755 2232226 2339006
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MAIN y{1VYAK]
RESEARCH

FIELD R’000
Biological sciences 210 627
oo |
sciences 444 593
Medolond |
health sciences 1812411
Ewionmentdl | |
sciences 44563
Material sciences 53 855
Marine sciences 5738

Division 2: Social
sciences and
humanities
Social sciences
Humanities

1443280
1443280
0

10570726

2013/14

R’000
213124

2016989
2016989
0
11782848

2014/15

R’000
248 838

2313701
2313701

0
13290 951

Table C.45: Proportional business sector R&D

MAIN
RESEARCH
FIELD

Division 1:
Natural sciences,

%

technology and

engineering
Mathematical
sciences

Physical sciences

Chemical sciences

Earth sciences

[nformation,
computer and
communicafion
technologies

Applied sciences
and technologies

Engineering
sciences

Biological sciences

Agricultural
sciences

Medical and
health sciences

Environmental
sciences

Material sciences

Marine sciences

Division 2: Social

sciences and

humanities
Social sciences
Humanities

SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT

2012/13

2013/14

%

100.0

2014/15

%

100.0

2015/16  2016/17  2017/18  2018/19
R'000  R7000  R000  R'000
,,,,,,,, 254071 | 25035 | 220193 | 15469
,,,,,,,, 671194 | 686697 | 778583 | 1008216
,,,,,, 2300587 | 2283200 | 2384920 | 2855116
,,,,,,,,, 2920 | 480612 60379 69676
,,,,,,,,, 71967 | 97670 56 253 63653
630 0 0 750

2367 302
2367 302

2862731
2858 585

4065740
4065740

2728 832
2727 641

0
13814995

4146
14781270

0
15859185

1191
14 447 833

2019/20

R’000
175572

151 985
151985

0

10704 481

expenditure by research field (2012/13 to 2021/22)

2015/16

% %

2016/17

%

2017/18

%

2018/19

v 09 12 14
v 03 06 06
,,,,,,,,,,,,,, 10 8 /3 16
o 07 10 Al
,,,,,,,,,,,, 184 210 183 159
ks 62 72 65
777777777777 28 17.9 187 193
- 18 17 14 A
o 46 4 10
I 154 150 198
e 33 04 05
) 07 04 M

0.0 00 0.0 0.0

2019/20

%

2020/21

R’000
245176

513483
513 483

0

10047 344

2020/21

%

2021/22

R’000
250139

644092
644 092

0
13527182

2021/22

%

Statistical Report: 2021/22



Table C.46: Business sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

SOCIo- 2012/13  2013/14 2014/15 2015/16  2016/17 2017/18  2018/19 2019/20 2020/21 2021/22
ECONOMIC

OBJECTIVE | R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Defence 1040025 1096 986 1034 893 937 964 830 331 1187 443 975765 985893 923205 1082978

Defoe | 1040025 | 109986 | 1034893 | 997964 | 630331 | 1187443 | 975765 | 985693 923705 102978

Division 2:

Economic

development 7234533 8308177 9663402 10362668 11554708 11730578 10197 220 6944128 6471578 8M377
Economic

development
undlassified 0 0 0 0 0 0 0 0 0 0
Pantpoducin | | | | | 01
and plont primary
products 374 327 454990 593610 622 367 1026 707 628123 791508 919470 529292 590 356
fimd prodocton| | | | |
and animal
primary products 38484 69916 74045 74 267 66 547 41588 55615 45062 50273 62704
Mineral esowrees |~ | | | |
(excluding energy) 853 544 977 365 1405074 1348618 947 258 812439 867 249 787924 973 275 1048 406

Energy resources 90 975 95375 100 061 79210 470 860 431 681 488 026 116 459 209543 301 461

regyswply | 321456 | 39710 | S03720 | 362456 | 461804 | 555067 | STA180 | 67463 | 659620 689021
Mondocig | 1639077 | 1869926 | 209271 | 2106255 | 1924020 | 1965446 | 178854 | 178500 | 1281713 1770822
(orstucion | 071 | 2509 | 13237 | sse25| 43| moa| 46| ;51| 53209| 100006
Tonsor 951435 | 1000427 | 935483 1046235 | 1098281 | 1124099 | 1045650 | 630950 | 437619 | 618080
Information and

communication

services 908 640 842 341 1097 649 1685124 2085 856 1403512 1011167 690 243 712 864 1223477
Commedd | | |
1755506 | 2255642 | 2555763 | 2643503 | 2929445 | 4196452 | 3154500 | 897099 | 1197714 | 1272773
Economic

framework 103 240 91 464 79 065 273 497 422742 476032 302 938 326 180 304 383 639 142

Natural resources 101778 95962 84 901 65312 66 859 72996 85409 74 926 62073 97 468

Division 3:

Society 1242 066 1303 321 1435870 1433935 1498 255 2027 742 2476 255 2106630 2100049 2991 356
Society

undossified | | o o, 0] 0 0 0 0y o, o, 0
Health 1045048 | 1097446 | 1212844 | 1216127 | 1289142 | 1364830 | 2419773 | 1459043 | 1460434 | 2125198
Education and

ming | 29566 | N3 3578|307\ 2076|2358 16021 | 1515|4891 | 327
Social

development

and community

services 167 452 171962 187 298 184102 188 036 639 326 40 461 620072 614724 833 436
Division 4:

Environment 173 535 171747 219212 196 802 201177 283 454 207 806 195663 198780 332 566
Environment

undossified | | 0] o 0, 0 0 0 0 o, o, 0
Environmental

ovkdge | 06203 | 43935 | 55885 | 47| 453| 10313| 007 ST772| 4218 35094
Environmental

aspects of

development 17 957 14 344 38 437 18 915 48553 52852 52754 16 820 32251 96 362
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S0dio-
ECONOMIC
OBJECTIVE

2012/13

R’000

2013/14

R’000

2014/15

R’000

2015/16

R’000

2016/17

R’000

2017/18

R’000

2018/19

R’000

2019/20

R’000

2020/21

R’000

2021/22

R’000

Environmental
and other aspects 109 365 113 468 124 889 115415 107 410 114 289 105035 121070 124 371 201110

Division 5:
Advancement
of knowledge
Advancement
of knowledge
unclassified

880 567

Natural sciences,
technologies and
engineering

Social sciences

and humanities
Total

3010
10570726

902 617

2776
11782 848

937 575

5545
13290 951

883 626

3152
13 814995

696 800

629 967

590788

0 0 0
69770 | 629967 | 590788
30 0 0

14781270

15859 185

14 447 833

472168

10704 481

353733

10 047 344

706 564

13527 182

Table C.47: Proportional business sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

S0ClO- 2012/13

ECONOMIC

OBJECTIVE %

Division 1:

Defence 9.8
(R —T]
Division 2:

Economic

development

Economic

development

unclassified 0.0
Ponfproducion | |
and plant primary

products 35
Mimdl production | |
and animal

primary products 0.4
Minerolresources |~ |
(excluding energy) 8.1
Energy resources 09
Energy supply 30
Moncfoctuing | 155
Construction 09
Tongr 0]
Information and

communication

services 8.6
Commerial | |
servies 16.6
Fonomc | |
framework 10
Natural resources 1.0

2013/14

%

2014/15

%

2015/16

%

2016/17

%

2017/18

%

2018/19

%

0.0 0.0 00
69 40 55
05 03 04
64 51 60
32 27 34
31 35 40
130 124 24
04 01 02
74 71 72
141 88 70
19.8 2.5 28
29 30 2
05 05 06

2019/20

%

2020/21

%

2021/22

%

9.3 18 6.8 5.6 15 6.8 9.2 9.2 8.0
L9378l 88 86 75 68 920 92 80
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S0dio- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVE % % % % % % % % % %

Division 3:
Society
Society
unclassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Health 9.9 9.3 9.1 8.8 8.7 8.6 16.7 13.6 145 15.7

Education and
raining 0.3 0.3 0.3 0.2 0.1 0.1 0.1 0.3 0.2 0.2

Sodil
development
and community
services 1.6 15 14 1.3 1.3 40 0.3 58 6.1 6.2

Division 4:

Environment

Environment

unclassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Environmental
knowledge 04 0.4 0.4 05 0.3 0.7 0.3 05 0.4 0.3

Environmental
aspects of
development 0.2 0.1 0.3 0.1 0.3 0.3 0.4 0.2 0.3 0.7

Environmental
and other aspects 1.0 1.0 0.9 08 0.7 0.7 0.7 1.1 1.2 15

Division 5:

Advancement

of knowledge

Advancement
of knowledge
undlossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Notwol scences, | | | | |
technologies and
engineering 8.3 1.6 7.0 6.4 47 40 41 44 35 5.2

Social sciences

and humantties 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table C.48: Business sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

oo ope | 468197 | edg497 | 60838 | 6s1S | eouns |  qo7s | ensie|  aa9s | 77ss | a3
FooSe | 1265285 | 1974%0 | 8175 | 11200 | 106017 | 100573 | 9me | epasse| 4035 | 998559
Gaeng 536550 | SBIIWT | 7160280 | 7163557 | 7876139 | 835405 | 7417473 | Sa7a0r| 571 | 785907
Kool | 1237563 | 1434084 | 1501659 | 1436797 | 1553130 | 147978 | 1446781 | 1193914 | e2d9m | 1061049
oo | N74ST | 006 | VI | s | s | om0 | 18199 | 7easd| 1996 | 136397
Mmongo | 7z2o7a | s0ren | 470 | soms | deaess | a0 | mees | 370495 | 28575 | 4ad%
NorhWest | sa01ad | assay | geenn | asTeN | 02| sesdss | e0nes3|  ses308|  saears | o105
NokemCope | 78471 | \M150 | 06303 | 26786 | 49508 | 60007 | S0%1| 56| 90 | 112703
Western Cape 1434090 1511778 1684001 2274728 2568 653 2927 324 2488 558 1874107 1949 835 3171691

Total 10570726 11782848 13290 951 13814 995 14781270 15859 185 14 447 833 10704481 10047 344 13527182
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Table C.49: Proportional business sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15 2015/16  2016/17 2017/18 2018/19  2019/20  2020/21
% % % % % % % % %

Fosten Cope | 44 550 46 47 47 45 A A 21
FeeStote | 120 M7 63 81 12 7.0 LA N 5 . AT
Gateng | 507 493 589 520 533 322 L - 09 %5
KwoluloeNotol | nz| 12 n3| 104 10.5 10.6 S0 n2) 8.2
Limpopo A 120 120 1 12 14 L 0 20
Mpomolongo | 21 26 3] 25 1.9 1.9 7 R 5 I 26
NorthWest | 36| | A 33, 36 34 YN N B 22
Nothern Cope | 07| (A [ 15 03 04 LU 20 A . I 03
Western Cape 13.6 12.8 12.7 16.5 174 18.5 17.2 17.5 19.4

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

2021/22

Table C.50: Business sector R&D expenditure by Standard Industrial Classification code (2012/13 to 2021/22)

STANDARD INDUSTRIAL ~ 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

CLASSIFICATION R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Agriculture, hunting, forestry

and fishing 286 832 364 424 460 464 484 384 472472 395011 560 631 707 251 451 499

Mining and quarrying 1554284 1675153 1340103 1220985 1069 826 1101202 1748437 686 064 927 055

Manufacturing 3476647 3793066 4501146 4442466 4107936 4473167 3166486 3456739 2895406

Manufacture of food products,

beverages and fobacco products 319143 340427 364178 376 884 328832 455335 498001 452 243 273509
| Monvfoctre of fextles, dothing | | | B e

and leather goods 2073 32091 34 609 9335 8932 21968 11129 11306 16 547

Manufacture of wood and products
of wood and cork, except fumiture;
Manufacture of articles of straw
and plaiting materials; Manufacture
of paper and paper products;
Manufacture of publishing, prinfing
and reproduction of recorded
material 50531 60437 72870 95555 87814 91005 76 413 79 627 77126

Manufacture of refined petroleum,
coke and nuclear fuel; Manufacture
of chemicals and chemical

products (incl. pharmaceuticals);
Manufacture of rubber and plastic

Manufacture of basic metals,
fabricated metal products,
machinery & equipment;
Manufacture of office, accounting

| produds ] 1139617 | 1256313 | 1835837 | 1800420 | 1696770 | 1692447 | 802217 | 1165107 | 1096348
Manufacture of non-metallic mineral
products 49974 52263 51097 28 095 37531 24 657 43 350 19376 36079

| ond computing machinery | ! 585635 | 620923 | 607574 | 660205 | 319108 | 581073 | 525937 | 548762 | 422697
Manufacture of electrical machinery
and apparatus 312102 254 042 302575 381971 455378 635 655 374509 250 907 300913

2021/22
R’000

454 235
888716
4049 490

240474

1704714

695090

423772
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STANDARD INDUSTRIAL

CLASSIFICATION

2012/13 2013/14
R’000 R’000

2014/15
R’000

2015/16
R’000

2016/17
R’000

2017/18
R’000

2018/19
R’000

2019/20
R’000

2020/21
R’000

2021/22
R’000

Manufacture of radio, television
and communication equipment &
apparatus; Manufacture of medical,
precision and optical instruments,
watches & clocks

Manufacture of fumiture; Recycling;
Manufacturing not elsewhere classified
Electricity, gas and water supply

Construction

Wholesale and refail

Transport, storage & communication
Financial intermediation, real
estate and business services
Community, social and personal
services

Total

858639 | 742083
267788 | 334276
93145 | 100261

385770

9051
179 383
467 411

355720

8037
100176
451 336
3914543 4724439

296 805
10570726

310498
11782 848

706 308

117 649
548015
6637
85491
632243

5357151

359701
13290 951

569127 629 240 625773
402772 321638 316 503
118102 22692 28752

439157
5613
42917
897 359

5910332

N3
13814995

544 850
4297

54 553
1543763

6 555245

428 328
14781 270

639298
3562
84403
978 548

7744310

439 625
15859185

480808 | 533682 | 567514 | 552318
L 319433 | 381331 | 96840 | 236450
32689 | 9198 7833 | 42778

708 166
9408
102393
1111760

762 345
5065
89 487
503 415

708 350
4762
64403
274 353

412425
9700
21 638
805 449
6402099 4032237 4250465 6187437
638 452

14447 833

461 877
10704 481

471053
10 047 344

698 091
13527182

Table C.51: Proportional business sector R&D expenditure by Standard Industrial Classification Code (SIC) (2012/13 to 2021/22)

STANDARD INDUSTRIAL
CLASSIFICATION

Agriculture, hunting, forestry

and fishing

Mining and quarrying
Manufaciuring
Manufacture of food producs,
beverages and tobacco products

| Manufocture of texties, dothing
and leather goods

| Manufacture of wood and products
of wood and cork, except fumiture;
Manufacture of arficles of straw
and plaiting materials; Manufacture
of paper and paper products;
Manufacture of publishing, prinfing
and reproduction of recorded
material

| Manufacture of refined pefroleum,

coke and nuclear fuel; Manufacture

of chemicals and chemical

products (incl. pharmaceuticals);

Manufacture of rubber and plastic

Manufacture of basic metals,
fabricated metal products,
machinery & equipment;
Manufacture of office, accounting
and computing machinery

2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

% %

L . 138
53 46

%

48

%

%

%

22 29 34
0.1 0.1 0.1
0.6 0.6 0.5
115 107 5.6
03 0.2 03
35 3.7 3.6

2020/21
%

2021/22

% % %

oM 2l o) 18
L L 02} 02
R L 08, 08
L . 05 LG - 126
B L 04 ) 02
5] 51 42 5]

@—
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STANDARD INDUSTRIAL
CLASSIFICATION

2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

% %

%

%

Manufacture of electrical machinery
odopporatus

Manufacture of radio, television

and communication equipment &

apparatus; Manufacture of medical,

precision and optical instruments,

watches & clocks

Manufacture of fumiture; Recydling;
Manufacturing not elsewhere clussified
Electricity, gas and water supply

Construction

Wholesale and retail

Transport, storage & communication
Financial intermediafion, real
estate and husiness services
Community, social and personal
services

Total

% % % %
3.1 4.0 26
43 39 34
22 20 22
0.2 0.2 0.2

2021/22
% %
23 80 31
S0 S 41
86 10 17
0] 01 03

Table C.52: Business sector R&D personnel in headcounts and full-time equivalents by occupation (2012/13 to 2021/22)

2012/13
2013/14
2014/15
2015/16
2016/17
2017/18

2018/19
2019/20
2020/21
2021/22

HEADCOUNTS
TOTAL

113223 . : .
sy | 6182 | 6397 5020 8774 | 45300 | 42531 | 30942 |
R 6261 | 6912 5570 129275 | 46362 | 44944 | 3799 |
s | 6128 | 6090 5027 124578 | 4668 | 42074 | 36036 |
o ows | 6463 | 6156 5379 12592 | 47773 | 41494 | 36225 |
s | 74| 5655 4757 129529 | 54817 | 38075 | 36638 |
| Tese | 6942 | 5286 4648 16910 | 45350 | 35469 | 36090 |
B2 46 | 4989 3118 93008 | 32078 | 34868 | 25863 |
- wm | 4510 | 479% 487 108603 | 30555 | 34545 | 43503 |
s | 4300 | 5347 5377 12046 | 2927 | 44354 | 46916 )

RESEARCHERS TECHNICIANS OTHER R&D

PERSONNEL

FULL-TME EQUIVALENTS (FTEs)
TOTAL

RESEARCHERS TECHNICIANS OTHER R&D

PERSONNEL

Note: Headcounts includes non-SA R&D personnel (from 2016/17).
Non-SA personnel are clussified as those that are not from South Africa but are undertaking research in South Africa for  period exceeding six months. They can be temporary or permanent residents as described by the SNA.
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Table C.53: Business sector R&D personnel in headcounts and fulltime equivalents by occupation and gender (2019/20 to 2021/22)

OCCUPATION HEADCOUNTS FULL-TIME EQUIVALENTS (FTEs)

2019/20 TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

43219 73.0
FEMALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

10860.3 55131 76.6
FEMALE TOTAL FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

12 054.6

Note: Headcounts includes non-SA R&D personnel (from 2016/17).
Non-SA personnel are clussified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months. They can be temporary or permanent residents as described by the SNA.

Table C.54: Business sector R&D personnel in headcounts by occupation, qualification, population group and gender (2021/22)

OCCUPATION AND  TOTAL  SUBTOTAL AFRICAN COLOURED INDIAN/ASIAN ~ WHITE NON-SA
QUALIFICATION
MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE

Researchers 4370 2859 1511 569 486 119 120 329 24 1765 651 77 40
Doctoral degree or

g | wh| om0l el e s ow| | as| 19| w| o w| 9
Master’s, honours,
bachelor or equivalent 3047 | 2003 | 1044 386 348 70 65 256 157 1255 452 36 22

Diplomas 857 566 291 119 105 29 38 58 38 337 101 23 9

Technicians directly
supporting R&D 2882 2465 970 1119 252 190 244 162 1345 931 A 63
Doctoral degree or

A ) N N 2 S 2 U 1 3 I A N )
Master’s, honours,
bachelor or equivalent 179 982 814 256 198 70 49 79 72 541 470 36 25

Diplomas 3478 1867 1611 707 909 182 139 164 87 786 446 28 30
Other personnel

directly supporfing R&D 21225 3152 1375 2375 196 218 121 84 492 428 4] 47
Doctoral degree or

| equivolent LM L L U 0 0 0 U L A 81 L
Master’s, honours,
bachelor or equivalent 907 479 428 185 179 36 34 40 32 208 175 10 8

Diplomas 1190 | 2196 160 184 81 51 277 245 31 38
Total 15094 796 7128 2914 3980 567 528 694 460 3602 2010 189 150

Note: Headcounts include non-SA R&D staff.
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Table C.55: Number of foreign and local business sector partners engaged in collaborative R&D, and total R&D collaboration

expenditure (2019/20 to 2021/22)

COLLABORATION 2019/20 2020/21 2021/22
PARTNERS WITHIN SOUTH OUTSIDE SOUTH  WITHIN SOUTH  OUTSIDE SOUTH  WITHIN SOUTH  OUTSIDE SOUTH
AFRICA AFRICA AFRICA AFRICA AFRICA AFRICA

Government research institutes 24 7 A 9 20 7
| Higher educafion insfiufons | 7 8 n| L 0
| Membescfoncompory [ & 3 B LN
| Notforproftrgonisatons | M| 2 L Sl L .
| Other compories | 3 LA 8 L 3

Science councils 61 l l 53 ] ] 60 8

Total number of R&D collaborations

loulbuotr e

R&D EXPENDITURE R’000 R’000 R’000 R’000 R’000 R’000

Total in-house plus outsourced R&D
collaboration expenditure (exd. VAT) N/A N/A N/A N/A N/A N/A

Note: Collaborative R&D entails partnerships. alliances and collaborations.
N/A: The indicator ‘No collaboration” was not assessed from 2016,/17 onwards.

C.2.1.1 Business sector: State-owned enterprises

Table C.56: Business sector: SOEs - Number, R&D expenditure, and R&D expenditure as a proportion of BERD
(2012/13 to 2021/22)

YEAR NUMBER OF R&D PERFORMERS R&D EXPENDITURE PROPORTION OF BERD

R’000 %

2012/13 1512021

20314 19 10971 | ] 137
2014/15 . 200919 | 152
01506 18 19;346 ) 143
w1617 16 2601883 | ] 17.7
w708 16 253874 ] 160
2018/19 16 2492 520 173
209/20 16 203331 192
o o T .
2021/22 15 2079 682 154 )

Note: The list of SOEs was revised from 2014,/15.

Table C.57: Business sector: SOEs - R&D expenditure by type of research (2012/13 to 2021/22)

TYPE OF 2012/13
RESEARCH R’000
Basic research 59187

Applied research 805 106 641 358 1216 953 860 904 1588222 1886756 1970733 1406 439 1312496 1108746

2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
263523 65489 65556 110249 140989 153137 132998 87 580 665416

Experimental
development

6477128
1512021

704 890 737 471 1046 956 923 413 508 629 368 650 513895 258 961 305520
1609771 2019919 1973416 2621 883 2536 374 2492520 2053 331 1659038 2079 682

research
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Table C.58: Business sector: SOEs - Proportional R&D expenditure by type of research (2012/13 to 2021/22)

TYPE OF 2012/13
RESEARCH %
Bosicresearch | 3 9 777777777777777777777777777777777777777777777777777777777

Applied research 532

bpeimentd | | | |
development
research 428

100.0

2013/14
%

2014/15
%

2015/16
%

2016/17
%

2017/18
%

2018/19
%

2019/20
%

2020/21
%

2021/22
%

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.59: Business sector: SOEs - R&D expenditure by accounting category (2012/13 to 2021/22)

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
EXPENDITURE R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Capital

expenditure 179 959 245077 355725 122272 726 071 702 156 768912 368 628 131 658 809 848
Lond: buildings &

ofherstucures | 11195 | 1290 10307 31884 ) 183145 173025 193483 | 204047 | 30778 | 157238
TOTAL: Vehicles,

plant, machinery,

equipment and

soffware leB764 | 282157 39418 90388 | 42926 529 131 M54 | leddsl | 101382 | 652610
Vehicles, plant,

machinery,

equipment lesred | mpIsT| 348 0388 | 2926 509 13] 341 | e4dsl | 100716 | 527075
*(apifalised

computer

software N/A N/A N/A N/A N/A N/A N/A 150 666 125535
Current

expenditure 1332062 1364 694 1664194 1851145 1895812 1834218 1723 607 1684703 1527 380 1269 834
Lobour coss LKA DO+ ZA 0 L L 76713 | 1040703 968562 | 892376 | 842680 ) 721809 | 773881
Other current

expenditure 536 648 515323 741873 874 432 855109 865 656 831231 842023 805 571 495953
Total 1512021 1609771 2019919 1973 417 2621 883 2536 374 2492 520 2053 331 1659 038 2079 682

*(apitalised computer software collected from 2019,/20.

Table C.60: Business sector: SOEs - Proportional R&D expenditure by accounting category (2012/13 to 2021/22)

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
EXPENDITURE % % % % % % % % % %

Capital

expenditure

Lond: buildings &
other structures 0.7 0.8 0.8 1.6 7.0 6.8 78 9.9 1.8 76

TOTAL: Vehicles,

plant, machinery,
equipment and
software 1.2 14.4 16.8 46 20.7 209 231 8.0 6.1 314

Vehides, pnt, | | | |
machinery,
equipment 1.2 14.4 16.8 46 207 209 23.1 8.0 6.1 253

SCpiclsed ||| |
computer

software NA NA NA NA NA NA NA 0 0 6.04
Current

expenditure
Labour costs 52.6 52.8 457 495 39.7 38.2 35.8 41.0 435 37.2

Other current
expenditure 355 320 36.7 443 326 341 333 10 486 238

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

*(apitalised computer software collected from 2019/20.
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Table C.61: Business sector: SOEs - R&D expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MULTI- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
DISCIPLINARY

AREA OF
R&D R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Biotechnology L B49 ) nes | 16501 ] 12778 16 457 18514 816 | 9352 | 9705 | 8636
Nanotechnology 3768 654 700 144 0 0 0 369 384 47
Total

Business

expendifure
Lon R&D 1512021 1609771 2019919 1973416 2621 883 2536 374 2492520 2053 331 1659038 2079 682 )

Table C.62: Business sector: SOEs - Proportional expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

Mutti- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
DISCIPLINARY

AREA OF

R&D

Biotechnology
Nanotechnology

0.6 0.6

N/A: Environment-related data was collected from the 2011,/12 R&D Survey onward.

Table C.63: Business sector: SOEs - R&D expenditure on selective areas of interest (2012/13 to 2021/22)

AREAOF  2012/13  2013/14  2014/15  2015/16 2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
INTEREST  R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Environment-

related 15284 22 448 51522 30864 136 523 150 811 171166 187 339 152 349 383 861
Open-source

software 7599 4124 0 50 589 0 0 0 19769 1894 142 591
New materials 12082 12233 mm 64021 15353 21144 23 841 32115 30962 24070
Tuberculosis,

HIV /AIDS, malaria 0 0 0 0 0 0 0 943 496 756
Space science N/A N/A N/A N/A 3257 33063 34998 9462 947 427774
Total 34965 38 806 62 633 145 474 184 446 205018 230 005 249 628 186 648 979 052
Business

expenditure

| on R&D 1512021 1609771 2019919 1973416 2621883 | 2536374 2492520 | 2053331 1659038 | 2079 682J

N/A: Environment-related data were collected from the 2011/12 R&D Survey onwards. Space science dafa were collected for the first fime in the 2016,/17 R&D Survey.

Table C.64: Business sector: SOEs - Proportional R&D expenditure on selective areas of interest (2012/13 to 2021/22)
AREAOF  2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22

INTEREST % % % % % % % % % %

Environment-

related 1.0 14 2.6 1.6 52 59 6.9 9.1 9.2 185
Opensouce | | |01
software 05 0.3 0.0 26 0.0 0.0 0.0 1.0 0.1 6.9
New moterials 08| 08 06| 32 06 08 10l 6| KA 12
Wbercloss, | | | |
HIV/AIDS, malaria 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spocescence | | N N N N/A 1.2 13 4l 0| 01| 06

N/A: Environment-related data were collected from the 2011/12 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.
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Table C.65: Business sector: SOEs - R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
RESEARCH
FIELD R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Division 1

Natural sciences,

technology and

engineering 1512021 1609771 1963779 1963 821 2524169 2437185 2387 524 2043 870 1658 091 2044 035
Mathematical

sciences 86 576 93820 137076 87 387 85055 134 335 142171 143412 143414 175702
Physical scences |~~~ 40742 | a0 | 46559 | 32100 42210 8189 86032 | 83931 | 106613 | 73080
Chemical scences| 133867 | 132399 | 86408 | . 64230 68 251 55705 50406 | 5675 | 58973 | 70702
Earth sciences 44006 | 8671 | 136 | 12254 17750 17522 9297 | 7651 | 26227 | 8975
Womofon, | | | 0
computer and

communicafion

technologies 155 601 168174 304 806 541009 935325 483015 511409 219 824 142 888 650766
Mplied sdences | | | | | 1
and fechnologies 176 600 176 391 165214 133 687 277702 446 635 363768 274 949 124 361 260083
Engneesng | | | | 1
sciences 781073 824 057 1034 900 981 683 971414 1059 843 1040 397 924 156 877 692 537373
Bologicalsciences| 13496 | 0701 | 9183 33874 13112 12338 250 | 27002 | 4903 | 23852
L N A A
sciences 5342.7 1n7m 12507 12 665 9079 91282 5857 16 669 12927 10 497
Medeclod | | | |
health sciences 18012 18316 49357 36 548 23990 76 571 80711 153719 81265 26028
Ewioomentad | | | ||
sciences 42440 45772 59270 16 310 47 674 51225 58 605 67 425 40162 169783
Moterialscences |~~~ 8605 | 9198 | 9849 | 12073 32605 8818 1232 | 48380 | 18666 | 22195
Moinesences | 5659 | 6103 | 94| 0 0 0] ol o ol 0

Division 2: Social

sciences and
humanities 104 995

104995
0
1512021 1609771 2019919 1973416 2621883 2536 374 2492520 2053331 1659038 2079 682

Table C.66: Business sector: SOEs - Proportional R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
RESEARCH
FIELD % % % % % % % % % %

Division 1:

Natural sciences,

technology and

engineering

Mathematical

sciences 57 58 6.8 44 3.2 53 57 7.0 8.6 8.4
Physcal scences |~~~ VA 8 3| 16 146 3.2 . af 64| 35
Chemical scences| 89 82| 43| 33 26 22 w0 8 36| 34
Fhsdences | 9 00 1206 07 07 04| 130 16| 12
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MAIN 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
RESEARCH

FIELD % % % % % % % % % %

Information,

computer and

communication

technologies 10.3 10.4 15.1 274 357 19.0 205 10.7 8.6 313
pliedsdences | | | | | 0
and fechnologies 1.7 1.0 8.2 6.8 10.6 17.6 14.6 134 75 12,5
Engneesing | | | | 1 01
sciences 517 51.2 512 097 371 118 N7 450 529 258
Bolgialscences| 09| 19| 14| 17 05 05 T 130 50
Ao ||
sciences 04 0.7 0.6 06 03 04 0.2 08 08 05
Medclnd | | | |
health sciences 12 1.1 24 19 0.9 3.0 32 15 49 13
Ewionmenad | | | | 1
sciences 28 28 29 08 1.8 20 24 33 24 8.2
Moterclsences |~ 06| 06| 05 06 1.2 03 05| 4 (RN A
Marne sdences | 04| 04 02 00 0.0 00 00| 00| 00 00

Division 2: Social
sciences and

humanities

Social sciences

Humanities

100.0 100.0 100.0 100.0

Table C.67: Business sector: SOEs - R&D expenditure by socio-economic objective (2012/13 to 2021/22)

SOCIo- 2012/13  2013/14 2014/15 2015/16  2016/17 2017/18  2018/19 2019/20 2020/21 2021/22
ECONOMIC

OBJECTIVE R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Defence 485 487 512440 563927 399183 304 302 676 595 497 808 524278 398 046 410108

Do | 485487 | 512400 | 563927 | 399183 | 304302 | 678595 | 497608 | 54778 | 398048 | 410108 |

Division 2:

Economic

development 831597 887 024 1187718 1360120 1901 235 1424957 1522 995 1257 352 1075905 1526222
Economic

development

undlassified 0 0 0 0 0 0 0 0 0 0
Pantpoducin | | | | | 01
and plont primary

products 9030 9380 10076 10203 8610 8610 91287 10302 9241 9835
Mimd prodocton| | | | |
and animal

primary products 0 0 0 0 0 0 0 0 0 0
Minewlesources | | | | | | 1
cidneneg) 6433 | 65|  69% | 7M3| 8500 | 8EI8 |  9m6| 0 A
regreons | 3150 | 9509 | 0siES | o7g4 | a0ew | 12479 | 1300 | 71813 | 4054 | 126681
egysagh | 29963 | 053757 | A90M4 | 3l6a | N0091 | Sies0s | 695 | g4 | smy | S5
ooy | 77574 | 105372 |76 | 108757 | TI0I04 | 12307 | VeS| 0345|9543 | 0754
Coton | 7089 | 99484 | eiom | 0 0 o] ) I A N
Transport 125965 122 633 126 069 253742 333 284 335410 357 608 222975 177757 182152
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Socio-
ECONOMIC
OBJECTIVE
Information and
communication
services

2012/13

R’000

193815

Commercial
services

Economic
framework

Natural resources
Division 3:
Society

Sodiety
unclassified

Health

Education and
fraining

Social
development
and community
services
Division 4:
Environment
Environment
undlassified

Environmental
knowledge

Environmental
aspects of
development

Environmental
and other aspects
Division 5:

Advancement

of knowledge

Advancement
of knowledge
unclassified

116819

Natural sciences,
technologies and
engineering

Social sciences

and humanities
Total

2983
1512021

2013/14

R’000

191811

119417

2750
1609771

2014/15

R’000

210175

132476

3083
2019919

2015/16

R’000

609 251

102570

3122
1973416

2016/17

R’000

873 600

2017/18

R’000

302316

2018/19

R’000

319210

16878

18002

109 566

110107

0

51876

0

70963

25631

39533

26 246

86 865

31431

94 694

33282

100 236

28 662

30816

32571

33063

25631

277 605

30816

269165

283 984

277 605

269165

0
2621 883

0
2536 374

2492520

2019/20

R’000

2053 331

2020/21

R’000

1659038

2021/22

R’000

335899

2079 682
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Table C.68: Business sector: SOEs - Proportional R&D expenditure by socio-economic objective (2012/13 to 2021/22)

S0clo- 2012/13  2013/14  2014/15 2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
ECONOMIC

OBJECTIVE % % % % % % % % % %

Division 1:

Defence 321 31.8 27.9 20.2 11.6 26.7 20.0 25.5 240 19.7

Division 2:

Economic

development
Economic

development
undlossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pontpodocion | | | | | 0
and plant primary
products 0.6 0.6 0.5 0.5 0.3 0.3 0.4 0.5 0.6 0.5
Mimd poducfn| | | | |
and animal
primary products 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Minerl lesoorces | | | |
(exduding energy) 04 0.4 0.3 04 0.3 0.3 04 0.0 0.0 0.0

Energy resources 15 15 1.2 1.4 1.2 05 05 35 3.3 6.1

Energy supply 165 158 20.7 16.1 15.6 204 219 299 35.2 26.1

Manufacturing 51 6.5 8.8 53 4.2 44 4.6 50 58 14.8

Construction 47 6.2 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Transport 8.3 7.6 6.2 12.9 12.7 13.2 143 10.9 10.7 8.8

Information and

communication
services 128 11.9 134 30.9 33.3 1.9 128 35 0.9 16.2
ommecd | | | 1
services 0.7 0.7 0.6 0.8 0.6 0.7 0.8 0.8 0.0 0.0
koomc | | | 0 1
framework 24 25 18 0.7 42 43 46 5.8 7.1 0.0

Natural resources 1.9 14 1.1 0.0 0.0 0.0 0.8 1.2 1.2 0.9
Division 3:

Society
Society
undlossified 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

Heath | 3] 8, 30 1.0 1.0 1.6 22 7.3 45 28
Education and

L 07| 08, 07| 0.7 0.0 0.0 00 0.0 0.0 0.0
Social

development
and community
services 1.1 1.0 1.3 1.0 1.0 1.2 1.3 1.8 2.1 0.9
Division 4:

Environment

Environment
unclassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fwiownentd | | | | |
knowledge 1.0 1.0 13 1.7 1.1 1.2 13 19 21 15
fwiowentd | | | | |
aspects of
development 0.0 0.0 0.8 0.1 1.2 1.3 14 0.0 0.0 0.5
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S0CI0- 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVE %

% % % % % % % % %
Environmental
and other aspects 1.3 1.0 1.2 1.3 2.1 25 1.2

Division 5:
Advancement

of knowledge
Advancement
of knowledge
undlassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Netwalscences, | | | | | 1
technologies and
engineering 7.5 7.2 6.4 50 10.6 10.6 114 0.0 0.0 00
Sodolsdences | | | |
and humanities 0.2 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.69: Business sector: SOEs - R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15 2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

EomCope | 33436 | 36| yo| 08| 4508 | s | soss0|  o7sa2| 18458 | 18057
FeeSte | 7837 | 24| 519|084 aed| 47| | ssn| 10| @93
Guong | 1014194 101255 | 14809 | ISSSI | 1947851 | 180598 | 171524 | 1306469 | 1087875 | 1342306
bl | ab47 | 91406 45S8|  Beses|  Ieek0e| 19735 | aeyl | | 21930 | M3zer
oo | 97| 19| ser2| 3019 g5 v | vow| aew| e |
Mmoo | 7038 | e | ssem | smm| gse|  gsa | loss | 190s6 | losal | %3017
NohWest | Is1S14 | 10739 | 79| w0mis | 180261 24709 | de9dp3 | assie| 17538 | 157993
NokenCope | 18630 | s2i04 | 1799 2397 0 W | s | a9 mos
Western Cape 152 641 179 332 103 275 117 850 217 052 332 484 234 330 183 695 174142 160 908

Total 1512021 1609771 2019919 1973416 2621 883 2536 374 2492 520 2053 331 1659038 2079 682

Table C.70: Business sector: SOEs - Proportional R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22

% % ) % % ) % % % )

EostemCope | 2 2 18 05 17 21 B L L 09
FoeSile | L L — [ 05 16 18 LA L — LS A 3
Gouteng | LIS 2 FA N . 790 139 663 LN 636 626 | .83
Kwalulotol | LS ST 23] 44 72 /8 LA 08 182} 2.
impopo | LR E— [ — U 02 00 0.0 LU L 02 L
Mpumolongo | LR E— (£ — [ — 07 04 04 LU P20 LY 45
North West L S 1 L 86 69 85 BN L2 L. A 16
Northem Cope | 120 32| 09 0l 00 0.0 LV O N 02 39
Wiester Cape 10. 1] 51 60 83 131 9.4 89 105 77

100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table C.71: Business sector: SOEs - R&D expenditure by Standard Industrial Classification code (2012/13 to 2021/22)

STANDARD INDUSTRIAL ~ 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22

CLASSIFICATION R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Agriculture, hunting, forestry

and fishing 12592 17187 18413 18 646 20052 20 390 21702 24242 25263 11875
Mining and quarrying 0 0 0 ] ] ] ] ] ] ]
Manufacturing 444185 475294 480 601 370407 161096 461776 270718 284 344 157 561 271 556
Manufacture of food products,

beverages and tobacco products 0 0 0 0 0 0 0 0 0 0

| Monfocte of texties, dotting | | | | | |

and leather goods 0 0 0 0 0 0 0 0 0 0

Manufacture of wood and products
of wood and cork, except fumiture;

Manufacture of arficles of straw
and plaiting materials; Manufacture
of paper and paper products;
Manufacture of publishing, prinfing
| ond reproducton of recored moteriol | 1290 | 130 | 1489 1458 1230 120 ] 187 | 170 | 1280 | 12645
Manufacture of refined petroleum,
coke and nuclear fuel; Manufacture
of chemicals and chemical products

(incl. pharmaceuticals); Manufacture

| o rbber ond plostc roduds | 69607 | 72216 | 77350 | 8616 | 14489 | 24007 | 14343 | 4950 | 15185 | 13274
Manufacture of non-metallic
mineral products 7719 7850 8395 0 0 0 0 0 0 0

Manufacture of basic metals,
fabricated metal products, machinery
& equipment; Manufacture of office,
accounting and computing machinery | 224 661 272253 293 575 297 289 75 855 146 953 74 588 212512 86276 98 338

| Monfocte of electicol machiney | | | | | |

odgs | s | ee | | wee | meo| omen | mos| 0] 0| 0
Manufacture of radio, television
and communication equipment &
apparatus; Manufacture of medical,
precision and optical instruments,

wafches & docks 0 0 0 0 0 0 0 0 0 25 444

Manufacture of fumiture; Recyling;
Manufacturing not elsewhere classified 0 0 0 0 0 0 0 0 0 0
Electricity, gos and water supply 325822 340 670 534 569 424 561 531 606 633700 698 810 725835 697 653 406 475
Construction 0 0 0 ] ] ] ] ] ] ]
Wholesale and retail ] ] ] ] ] ] ] ] ] ]
Transport, storage and

communication 371495 397 326 565 363 826532 1516160 952348 1004572 396 000 260 144 576953
Financial intermediafion, real

estate and business services 137 898 158 060 150 347 196 661 174576 176127 184 533 288 975 201 458 426 482

Community, social and personal
services 220 029 221233 270 626 136 609 218 393 292033 312183 333936 316 958 386 342
Total 1512021 1609771 2019919 1973416 2621883 2536374 2492520 2053331 1659038 2079682
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Table C.72: Business sector: SOEs - Proportional R&D expenditure by Standard Industrial Classification code
(2012/13 to 2021/22)

STANDARD INDUSTRIAL ~ 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22
CLASSIFICATION % % % % % % % % % %

Agriculture, hunting, foresiry

and fishing

Mining and quarrying

Manufacturing
Manufacture of food products,
beverages and tobacco products 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

| Monvfoctre of textles, dothing | | | | | | |
and leather goods 00 00 00 0.0 0.0 0.0 0.0 0.1 0.0 0.0

| Monfoctwe of wood and prodocts ||| || | | | |
of wood and cork, except fumiture;
Manufacture of arficles of straw
and plaiting materials; Manufacture
of paper and paper products;
Manufacture of publishing, prinfing

| ond reproducion ofrecoded material | L A L A 01 01 0.0 00 | o N 01| .06
Manufacture of refined petroleum,
coke and nuclear fuel; Manufacture
of chemicals and chemical products

(incl. pharmaceuticals); Manufacture

| f robberand plstic produss | e DO 2 O 88 04 06 09 | ..08 1 00 ) .. 09 |08
Manufacture of non-metallic
mineral products 05 05 04 0.0 0.0 0.0 0.0 10.3 0.0 0.0

Manufacture of basic metals,
fabricated metal products, machinery
& equipment; Manufacture of office,

| cccouning ond computing mackiery | LSS LR "s . 15 29 AT .. 2 N 00 ) .. S M
Manufacture of electrical machinery
and apparatus 51 40 2.6 1.0 08 9.6 51 0.0 0.0 0.0

Manufacture of radio, television
and communication equipment &
apparatus; Manufacture of medical,
precision and optical instruments,

watches & clocks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27 0.0 12
| Monufoctue of fonsport equipment | 430 36| 23 22 18 18 a1 00| 33 [ 59
| Monufoctue of fumite; Recyding, | | | | | | | | |
Manufacturing not elsewhere classified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Electricity, gas and water supply

Construction

Wholesale and retail

Transport, storage and
communication

Financial intermediation, real
estate and business services
Community, social and personal
services

Total
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Table C.73: Business sector: SOEs - R&D personnel in headcounts and fulltime equivalents by occupation (2012/13 to 2021/22)

HEADCOUNTS FULL-TME EQUIVALENTS (FTEs)
TOTAL RESEARCHERS TECHNICIANS OTHER R&D  TOTAL RESEARCHERS TECHNICIANS OTHER R&D
PERSONNEL PERSONNEL

2012/13
2013/14
2014/15
2015/16

2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are clussified as those that are not from South Africa but undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

Table C.74: Business sector: SOEs - R&D personnel in headcounts and full-time equivalents by occupation and gender

(2019/20 to 2021/22)

OCCUPATION HEADCOUNTS FULL-TIME EQUIVALENTS (FTEs)

2019/20 TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

Researchers

Technicians directly supporting R&D

Other personnel directly supporting R&D

Total 635.4 2974 40.1

2020/21 FEMALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

Researchers

Technicians directly supporting R&D

Other personnel directly supporting R&D

Total 510.7 261.0 339

2021/22 FEMALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

Technicians directly supporting R&D
Other personnel directly supporting R&D

455.2

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
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Table C.75: Business sector: SOEs - R&D personnel in headcounts by occupation, qualification, population group and gender

(2021/22)
OCCUPATION AND TOTAL  SUBTOTAL AFRICAN COLOURED INDIAN/ASIAN WHITE NON-SA
QUALIFICATION
MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE

Researchers 689 168 181 71 28 6 75 26 393 61 12 4
Doctoral degree or

e || | | om|ow| 3] o 6 4l om 3] 7 2
Master's, honours,

| bochelororequivalent | 897 | 585 132) M6 4| M 0 LA SO A SO <1 1 R
Diplomas 70 54 16 13 1 1 0 2 1 38 4 0 0
Technicians directly
supporting R&D 690 535 155 198 84 23 23 25 4 287 4 2 ]
Doctoral degree or

| equivdent ] 2] 3 - U N 0 0 0 0] U L U A —
Master's, honours,

| bochelororequivalent | 174 | 141 33| 62| 17 6 AL L3 - L L A
Diplomas 514 392 122 135 67 17 19 10 2 230 34 0 0
Other personnel
directly supporting R&D
Doctoral degree or

| equivolent | U 0| 0] 0 0 0 0 0 ! 0l 0 . U U —
Master's, honours,

| buchelororequivolent | 49| 16|  38) 0] N 0 3 3 L L [ I
Diplomas 201 74 127 33 69 6 7 1 2 34 49 0 0
Total 1797 1314 483 422 244 57 39 103 35 718 161 14 4

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

Table C.76: Business sector: SOEs - Number of foreign and local business sector partners engaged in collaborative R&D*, and
total R&D collaboration expenditure (2019/20 to 2021/22)

COLLABORATION 2019/20 2020/21 2021/22
PARTNERS WITHIN SOUTH ~ OUTSIDE SOUTH ~ WITHIN SOUTH  OUTSIDE SOUTH ~ WITHIN SOUTH  OUTSIDE SOUTH
AFRICA AFRICA AFRICA AFRICA AFRICA AFRICA
| Government research nsfites | S S A L I 3 S
Higher education institutions 1 5 10 5 10 4
entesatomomny |y B
| Notforqroftorgaisafions | L0 I 1 3 ] I
| Otercompanies L L 1 3 UL S 5
Science councils ] ] 2 ] 0 2 l O 1
Total number of R&D collaborations 0

loulbuotr R s

R&D EXPENDITURE R’000 R’000 R’000 R’000 R’000 R’000

Total in-house plus outsourced R&D
collaboration expenditure (exd. VAT) N/A N/A N/A N/A N/A N/A

Note: Collaborative R&D entails partnerships, alliances and collaborations.
N/A: The indicator “No collaboration” was not assessed from 2016,/17 onwards. Collaboration expenditure was not calculated for 2016,/17 onwards.
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C.2.2. Not-for-profit sector

Table C.77: Notfor-profit sector R&D expenditure by type of research (2012/13 to 2021/22)

TYPEOF  2012/13  2013/14  2014/15  2015/16 2016/17 2017/18  2018/19  2019/20  2020/21  2021/22

RESEARCH  R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
boscesah | 114755 | 1478 10| 2000 |  am04] 2800 | w19 | 3979 S8Ies3| 407280
Applied research 346179 322295 426132 508738 558 059 661575 841 861 779 943 805222 872076

berimend | | | | |

development

research 128 391 171149 182 365 227 254 274703 352334 380 353 381 402 320201

503 833 583165 7187712 891142 1017 616 1216310 1485704 1509 515 1 568 307 1599 557

Table C.78: Proportional not-for-profit sector R&D expenditure by type of research (2012/13 to 2021/22)

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22

RESEARCH % % % % % % % % % %
Basic research
Applied research
Experimental
development

research

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.79: Not-for-profit sector R&D expenditure by accounting category (2012/13 to 2021/22)

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
EXPENDITURE R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Capital

expenditure 37 564 39983 49 647 53800 91083 75522 103 851 57 865 65031 80 526
Land: buildings &

other structures 11152 19047 18794 18 391 20765 23962 41676 15201 17132 24 650
MG Vehides, | || |
plant, machinery,

equipment and

software 26412 20936 30853 35409 70318 51560 62175 42 664 47 899 55876
Vehices, plont, | | | |
machinery,

equipment 26412 20936 30853 35409 70318 51560 62175 38076 39173 48528
SCoptalied | | |
computer

software N/A N/A N/A N/A N/A N/A N/A 4588 8726 7348
Current

expenditure 466 269 543182 729125 837 342 926 534 1140787 1381853 1451 650 1503 276 1519030
Labour costs 243 871 303 644 420462 468 883 506 181 634 168 648726 681740 742 825 767 849
ohercoment | | | | 1
expenditure 222 398 239538 308 663 368 459 420 353 506 620 733127 769910 760 451 751182
Total 503 833 583 165 178772 891142 1017 616 1216310 1485704 1509 515 1568 307 1599 557

*(apitalised computer software collected from 2019/20.
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Table C.80: Proportional not-for-profit sector R&D expenditure by accounting category (2012/13 to 2021/22)

TYPEOF  2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
EXPENDITURE % % % % % % % % % %

Capital

expenditure
Land: buildings &
other structures 2.2 33 24 21 20 20 28 1.0 1.1 15
MG Vehides, | | | | |
plant, machinery,
equipment and
software 5.2 3.6 40 40 6.9 42 42 28 3.1 35

Vehicles, plant,
machinery,
equipment 52 3.6 40 40 6.9 42 42 25 25 3.0
Mol |||y
computer

software N/A N/A N/A N/A N/A N/A N/A 0 0.6 05
Current

expenditure 95.9 95.0
Labour costs

Other current
expenditure

100.0 100.0 100.0 100.0 100.0

*(apitalised computer software collected from 2019,/20.

Table C.81: Notfor-profit sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MULTI- 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
DISCIPLINARY

J1:{7.Y0]3
R&D R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Biotechnology 29 062 62082 128 964 159 045 123 879 160 846 261324 339 841 305702 401 968
Nanotechnology 0087 [ 4915 0348 | 81103 841 543 59| o ol 0
Total 199 312 240148 124720 161 389 261 892 339 841 305702 401 968
NPO
expenditure

| on R&D 503833 583165 778772 891142 1017 616 1216310 1485704 1509 515 1 568 307 1599557 )

Table C.82: Proportional not-for-profit sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MULTI- 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
DISCIPLINARY
AREA OF
R&D

Biotechnology
Nanotechnology

25.6 26.9 123 22,5 19.5
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Table C.83: Not-for-profit sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)

AREAOF  2012/13  2013/14  2014/15  2015/16 2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
INTEREST  R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Environment-
related 18022 27142 50364 52156 54 904 56218 70733 85 245 148730 121822
Opensouce | | | |
sofwore | nep o S L 69509 | . 756 824 952 BRLIN 1885 ) 3065 | 4963
New materials 178 191 634 79322 223 1814 0 20 594 27149 25925
Whercloss, | | | |
VDS ool 246760 | 301086 | S74460 | 482098 | 89315 | G612 | 1118507 | 1147804 | 1142974 | 1174877
Space science N/A N/A N/A N/A 0 0 0 0 0 0
Total 265 379 328 901 494 966 614 532 745 265 935117 1190170 1254979 1321918 1327 587
NPO
expenditure

| on R&D 503 833 583 165 718772 891142 1017 616 1216310 1485704 1509 515 1568 307 1599557 )

N/A: Environment-elated data were collected from the 2011/12 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.

Table C.84: Proportional not-for-profit sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)
AREAOF  2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22

INTEREST % % % % % % % % % %

Environment-

related 3.6 47 6.5 59 54 46 48 56 9.9 7.6
Opensouce | | | |11
software 0.1 0.1 8.9 0.1 0.1 0.1 0.1 0.1 0.2 0.3
Newmateriak | 00 00 o 89 0.0 01 00| . 18] 16
Wercloss, | | | | | 0
HIV/AIDS, malaria 90 51.6 48.1 54.1 67.7 72.0 753 76.0 757 735
Space sdence WA N NA| N 00 0.0 00| 00| 0] 00

Total 527 56.4 63.6 69.0 132 76.9 80.1 83.1 87.6 83.0

N/A: Environment-elated data were collected from the 2011/12 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.

Table C.85: Not-for-profit sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
RESEARCH

FIELD R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Natural sciences,

technology and

engineering 346 961 427 237 647 068 766 355 909 337 1096 247 1374 844 1402157 1451797 1469 338
Mathematical

CBB| 9eM | WA | 23| 13S0 | W97 | 16009 | leesd| 14497 | 45199
Physical sciences 765 802 989 1191 1300 1504 1551 1616 1284 1429
(hemical scences| 0 | 1309 | ol 0 0 ol ol 0ol ol o
Farth sciences 2598 5907 8371 8356 8727 8008 8594 7532 9157 9399
Womafon, | | | | | 10
computer and

communication

technologies 2919 39 197 528 0 1925 0 365 2350 2804
Mpledsdences | | | |
and technologies 4317 4 666 19123 30 565 29946 29379 30941 31097 32863 36228
Engneeing | | | | 01
sdncs A0S | eS| ke | 4o0s | 33| sz des | ams| w| 554
Biological sciences 15475 23435 23338 11400 42787 44312 62027 64 866 67 468 68 638
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MAIN 2012/13
RESEARCH

FIELD R’000
Agricultural

sciences 33105
Medond |
health sciences 265031
Ewionmentdl | |
sciences 10122
Material sciences 0
Marine sciences TN

Division 2: Social
sciences and
humanifies
Social sciences
Humanifies

156 872
142525

14348
503 833

2013/14

R’000

155928
147029

8898
583165

2014/15

R’000

131705
122105

9599
718772

2015/16

R’000

124787
117 549

71238
891142

2016/17

R’000

62269

2017/18

R’000

63037

2018/19

R’000

719902

905 867

25746

24150

0

0

1725

108 280

1697

120 063
109 068

110 860

1017 616

10995
1216310

1485704

2019/20

R’000

107 358

1509 515

Table C.86: Proportional notfor-profit sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN
RESEARCH
FIELD

Division 1:
Natural sciences,

technology and

engineering
Mathematical
sciences

Physical sciences

Chemical sciences

Earth sciences

[nformation,
computer and
communication
technologies

Applied sciences
and technologies

Engineering
sciences

Biological sciences

Agricultural
sciences

Medical and
health sciences

Environmental
sciences

Material sciences

Marine sciences
Division 2: Social
sciences and

humanities

2012/13

2013/14

%

2014/15

%

2015/16

%

2016/17

2017/18

2018/19

13 12 AR
0] 0. o
00 00 00
09 07 06
00 02 00
29 24 21
03 01 o
42 36 42
6] 52 36
707 75 790
25 20 7
00 00 00
02 0. 0.

SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT

2019/20

%

2020/21

R’000

116 510

1568 307

2020/21

%

2021/22

R’000

130219
104 766
25452
1599 557

2021/22

%
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Table C.87: Notfor-profit sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

S0clo- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVE  R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Division 1:

Defence ] ] 690 ] ] 0 0 ] 0 ]

S T N Y Y
jvision 2:

Economic

development 110 866 113991 152 573 157 608 129 359 118 415 103702 92 455 108 865 119 692
Economic

development

unclassified 0 0 0 0 0 0 0 0 0 0
Pantpoducin | | | | | 1
and plant primary

products 36127 35511 28974 32936 35240 35197 26579 23124 259 2735

Mimd prodocton| | | | | |

and animal

poypodcs | 2538 | 3083|400 | 7ew | 9ese | 2e35 | e | oym| 30w | 43

Mineral resources

(aingeray) 8150 | 9831 | 92| 795 | 7708 0 0l 0l i 0
regreoves | 253 | 3083|393 4008 | 3o a0 | 4gs | 48| sav | gl
regsody | 4363 | Be0 | 7a| e | e | 7| eem | 7w | e | g

Manufacturing 389 2955 26 291 31 646 230 0 308 m 6 | 357
e X ) NS N N ) I N

Tongr s W] 0 0 0 8 O N U — 0.
Information and

communication

services 2031 1823 316 2411 327 2513 0 5 | 0 1854
Cmmedqd | | | 1

services 0 0 0 1135 1962 1675 0 o 0ol 522
fonome | | | 1 0

fovewsk | 4525 | 4143 S| sA06 | 4465|5155 | 0% | 4407 | s | 57058
Natural resources 5507 6167 17 659 10242 12 665 7253 7131 7251 16 635 13538
Division 3:

Society 360 333 415093 555151 632030 767 620 941 505 1058 928 1079921 1218236 1140634
Society

ondossfed | | 0] o 0] 0 0 0 0y o o 0
o A B T N B O I Y/ B e
Education and

i SR | e8| 6150\ SOV | 13| 61| 6018 | 807 | 10as | 95100
Social

development

and community

services 40726 47725 44 382 44330 41126 447250 43066 36913 40835 52022
Division 4:

Environment

Environment

ondossified | | 0] 0 0] 0 0 0 0y o o 0
Environmental

oowelge | 4Ti6 | 7es| 84| w9 | 972 | 270 | BN | 0w | W% | U
Environmental

aspects of

development 577 4545 4569 4494 6269 6559 7544 6393 7294 7428
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SOcio- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVE  R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Environmental
and other aspects 2355 2654 2869 3060 3753 7739 9229 8576 7903 4305

Division 5:

Advancement

of knowledge 19793 39 036 54223 84002 100 903 118 312 283100 299 945 195773 292 236
Advancement
of knowledge
undossified | | ol o o 0 0 0 o o o 0
Natural sciences,

technologies and
engineering 7754 31450 42017 69 845 90114 107 310 272540 286 464 186 060 280279

Sodial sciences
and humanities 12039 7586 12 206 14157 10789 11001 10 561 13481 9713 11957
Total 503 833 583 165 778712 891142 1017 616 1216310 1485704 1509 515 1 568 307 1599 557

Table C.88: Proportional not-for-profit sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

S0Clo- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC

OBJECTIVE % % % % % % % % % %

Division 1:

Defence 0.0 0.0 0.1 (] 0.0 0.0 (] 0.0 0.0 0.0
jvision 2:

Economic

development

Economic

development

undlassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pontpoducin | | | | | 0
and plont primary

products 7.2 6.1 37 3.7 35 29 1.8 1.5 14 14
Mimd prodocton| | | | | |
and animal

primary products 0.5 0.5 05 0.9 1.0 0.2 0.2 0.2 0.2 0.3
Mineralesowrees |~ | | | |
(excuding energy)| 6 v, 2] 0.9 08 00 00, 00| 0o 0.0
Energy resorces | 05 | 05| 05| 04 03 03 0y 03 | 03 | 05
Energy supply L SO - I L — 07 10 07 o8] LT 05 07
londocwng |08 | O N N 1 (N 00| o0 oo
s |00 | 00| 00| ool a0l oo aa| 00| o0 oo
Transport 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Womafonend | | | | | 01
communication

o 03| 0| 03 00 02| 00| 0] 0| 01
Commercial

services 0.0 0.0 0.0 0.1 0.2 0.1 0.0 0.0 0.0 0.0
fonomc || | 1 1
ook | 90| 73] 0] w0 o w| o ow|osl Al |3
Natural resources 1.1 1.1 23 1.1 1.2 0.6 0.5 05 1.1 0.8
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SOcio- 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC

OBJECTIVE % % % % % % % % % %
Division 3:
Society
Society
undlossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Health 51.7 520 51.7 59.2 65.6 68.7 64.3 63.8 68.5 62.]

Education and
training 1.7 10.9 79 6.7 58 5.1 4.0 53 6.5 59

Social
development
and community
services 8.1 8.2 57 50 40 3.6 2.9 24 2.6 3.3

Division 4:

Environment

Environment
unclassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Environmental
knowledge 0.9 1.3 1.1 1.1 1.0 20 1.6 15 1.9 2.2

Environmental
aspects of
development 1.1 0.8 0.6 0.5 0.6 05 0.5 0.4 05 05

Environmental
and other aspects 0.5 0.5 0.4 0.3 0.4 0.6 0.6 0.6 0.5 0.3

Division 5:

Advancement

of knowledge

Advancement
of knowledge
unclossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 | 00 | 00
Natural sciences,

technologies and 1.5 54 54 78 8.9 8.8 183 19.0 11.9 175
engineering
Social sciences
and humanities 24 1.3 1.6 1.6 1.1 0.9 0.7 0.9 0.6 0.7

100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.89: Not-for-profit sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

enCope | 25610 s8] w9| 7o 1705 ISIO| 19452 19ee| 2042 | 148
FeeSte | sa97 | 1953 M2W| 88| 6sd3|  B0me| A |  wems| 9| 24
Gaeng %6 | 7S6ST | gTR S9N | 39| MOBe3| TS| s8] snal | 4901
oiobonl | 163721 | veseos | teios2|  oamess| a0l a7ros| 37| og7els| 357192 | 34603
Linpopo SNl uane || seds | els| 7| 0| 798| m6 | 1180
Mmongo | 93195 | aew9 | 0S| s | 9% | mis| w3 | 25008 | 1830|1710
NoWest | 290 | 7246 05904 | 9918 136641 193473 | Ve | 6253|177 | 011
Nore Cops | 37| ases| S| am0| | ases | am | sew | 239 | 70706
Western Cape 55038 82753 80 489 100 448 147 299 184 392 371758 377 380 323 336 431998
Total 503 833 583 165 178712 891142 1017 616 1216310 1485704 1509 515 1568 307 1599 557
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Table C.90: Proportional not-for-profit sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13 2013/14  2014/15 2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
% % % % % %

Eastem Cape 1.7 12 13 13, 3 09
Free State 07 0.7 08 20 06 02
Gauteng 328 36.2 k6 60| 5| 193
KwaZulu-Natal 27.3 26.1 ns, i 28| N9
Limpopo 6.3 6.5 46 53 R 14
Mpumalanga 29 27 20 7, ), (A
North West 134 110 S92 08 1o 88
Northern Cape 05 04 02 03 02| 44
Western Cape 145 15.2 25.0 25.0 20.6 27.0

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.91: Notfor-profit sector R&D personnel in headcounts and full-time equivalents by occupation (2012/13 to 2021/22)

HEADCOUNTS

TOTAL

PERSONNEL PERSONNEL

906 394 132 380 768.0 2945 1142 3594
- AN 205 377 94| 84| 1951 3579
- an 506 | 368 597 182 960 | 35| 498
- 1493 | 45| 436 592 13673 | 48| m2| 5712
- 1616 | 404 | 607 605 14695 | M5 | 556 | 5534
- | as | 678 638 15960 | 61 | 6447 | 6052
wsy 1997 | 4| 843 670 16858 | %73 | 6932 | 6254
wyn S 195 | 30| 878 657 el | 309 660 | 6133
w2 1795 | 48| 718 646 151 | 320 | 957 | 6084
w22 R 184 | | 680 720 B2 w4l 4 6783 |

FULL-TME EQUIVALENTS (FTEs)
RESEARCHERS TECHNICIANS OTHER R&D  TOTAL

RESEARCHERS TECHNICIANS

OTHER R&D

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

Table C.92: Not-for-profit sector R&D personnel in headcounts and full-time equivalents by occupation and gender

(2019/20 to 2021/22)

OCCUPATION
2019/20

Researchers

Technicians directly supporting R&D
Other personnel directly supporting R&D
Total

2020/21

Technicians directly supporting R&D
Other personnel directly supporting R&D
Total

2021/22

Researchers
Technicians directly supporting R&D
Other personnel directly supporting R&D

HEADCOUNTS
TOTAL

MALE

FEMALE

FULL-TIME EQUIVALENTS (FTEs)

TOTAL

MALE

FEMALE

1360

1710.1
TOTAL

FEMALE

1235

FEMALE

1207.1
FEMALE

1077.9
FEMALE

TOTAL FTEs AS
% OF TOTAL
HEADCOUNTS

88.8

TOTAL FTEs AS
% OF TOTAL
HEADCOUNTS

86.7

TOTAL FTEs AS
% OF TOTAL
HEADCOUNTS

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
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Table C.93: Not-for-profit sector R&D personnel in headcounts by occupation, qualification, population group and gender

(2021/22)
OCCUPATION AND TOTAL  SUBTOTAL AFRICAN COLOURED INDIAN/ASIAN  WHITE NON-SA
QUALIFICATION
MALE FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE FEMALE MALE  FEMALE

Researchers 273 95 4 26 14 36 80 99 10 17
Doctoral degree or

it | 2 2 R U O B N 2 N 3 I 2 1 N O A R
Master’s, honours,

| bochelor or equivalent | 277 | 97| 180 38| 69 318 Sl L - Ml Tl 12
Diplomas 53 Yy 31 14 12 0 2 5 8 3 8 0 1
Technicians directly
supporting R&D 680 182 498 123 290 16 83 10 50 27 63 6 12
Doctoral degree or

| equivdent ] M I 8| 1 0 0 1 0] S| 2 o U 0
Master's, honours,

| bochelor or equivalent | 281 | 63| 218 a9 I 61 . S - L2 = S 5 IR
Diplomas 388 116 272 95 191 9 45 4 9 6 2
Other personnel
directly supporfing R&D 720 K] 507 182 383 2 31 7 44 16 42 6 7
Doctoral degree or

| equvdlent ML Tl L I 1 0 4 L U S| /S [ 0
Master’s, honours,

| buchelororeuivolent | 136 | 32| 104 24| 53 2 8 U I Sl [ —
Diplomas 570 174 396 156 329 0 19 6 17 8 25 4 b
Total 1844 566 1278 368 768 22 140 31 130 123 204 72 36

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are clussified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

C.2.3. Government sector

Table C.94: Government sector R&D expenditure by type of research (2012/13 to 2021/22)

TYPE OF
RESEARCH

Basic research 331587

Applied research 873469 1194 866 1292421 1390 221 1444821 1685 367 1495783 1241999 1572122 1762 689
bpeimenal | | [ |
development
research

2012/13
R’000

2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
245167 338 250 358 666 348 775 329 263 416131 400775 411 837 442 048

232453
1437 509

257118 262 339 264 134 305 051 311 246 311513 250769 253 572 267 697
1697 151 1893010 2013021 2098 646 2325875 2223 426 1893 543 2237 531 2472434

Table C.95: Proportional government sector R&D expenditure by type of research (2012/13 to 2021/22)

TYPE OF 2012/13
RESEARCH | %
Basic research 23.1
hoplied research | 08| 704 | 83| 690
Beimendl | | [ |
development

research

2013/14
%

2014/15
%

2015/16
%

2016/17
%

2017/18
%

2018/19
%

2019/20
%

2020/21
%

2021/22
%

100.0 100.0 100.0 100.0 100.0
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TYPE OF EXPENDITURE 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Municipalities 65 541 59418 62485 61703 76493 59114 84160 99754 106 207 122 886
Capital expenditure 18 605 23033 12921 13059 20271 13265 30048 20120 24170 17150
Land: buildings and other structures 9575 7065
TOTAL: Vehicles, plant, machinery,
| equipment and software 10696 6200 | 16743 | 11620 | 1540 | 14400
i nt, 10696 6200 | 16743 ] 7900 | 9600 | 8500
| *Capitalised compuer software
41407 38279 | 42316 | 70310 | 74527 | 77686
Other current expenditure 9957 14 815 7570 11796 9324 7510 28050
Provincial departments 372231 390 301 421126 401 512 405760 411195 410454 412428 427 623 446 832
Capital expenditure 45895 45930 39325 43918 48084 35517 27 502 44238 42072 29115
Land: buildings and other sfructures 7900 12 264 14 864 12130 14035 13506 10548
| TOTAL: Vehices, plont, machinery, | | | | B R
| equpmentond software | 38640 | 39582 | 33825 | 36018 | 35820 | 20653 | 15872 | 30203 | 28566 | 18567
Vetices, o, i ovonent| 38640 | 39582 | 33825 | 36018 | 35620 | 20683 | 15372 | 250s | 25763 | 14980
N/A N/A N/A N/A N/A 5147 2803 3587
loboross | 263 | 28311 | 8803 | 7SN | 052086 | 264285 | 25129 | 26543 | 278148 | 217591
Other curent expenditure 111050 132978 131973 105 390 111393 130823 102 754 107 403 140125
National deparfments 321 632 249 705 248 041 356 575 408 803 512743 546 432 453 849 668 116 729 031
Capifal expenditure 32 669 17 540 4406 57 905 56 999 71632 77174 66915 78421 86 032
Lond: buildings and other sfructures 2122 811 18037 6424 6920 | 16143 | 18321 | 17801 | 18480
TOTAL: Vehicles, plont, machinery, | | | |
| equpmentond software | 19886 | 15418 | 3505 | 39 868 30575 64712 | 61031 | 48594 | 60560 | 67552
| Vehicls, planf, machinery, equipment | 19886 | 15418 | . 3505 | 39 868 30575 64712 | 81031 | 46705 | 28950 | 65957
*(apitalised computer software N/A N/A N/A N/A N/A 1889 1610 1595
b | 18808 | 198440 | 150921 | 171849 | 216103 | 208761 | 194471 [ 204710 [ 181989 | 198143
Other current expenditure 14 126 821 135701 212 350 274781 182 824 407 706 444 856
Government research institutes 644 360 973807 1134875 1165161 1179994 1326427 1161197 885 825 996858 1128652
Capital expenditure 157 221 98010 233 386 202878 199952 271 029 342078 254023 236 377 276 091
Land: buildings and other structures 4542 93471 112710 107971 131824 | 105507 | 116115 | 132749 | 133505
| TOTAL: Vehics, plonf, mochinery, | [ | |
| caupment ond software | 98941 | 93468 | 139909 | 90768 | 91981 | 139205 | 236571 | 137908 | 103628 | 142586
93468 | 139909 | 90168 91981 | 139205 | 236571 | 132565 | 93433 | 19181
*Capitalised computer software N/A N/A N/A N/A N/A N/A N/A 5343 10195 23 405
obou o 35503 | 31628 | 375939 | 311876 | 3101 | 308656 | 394182 | 4678 | 459866 | 514592
Other curent expendifure 559 541 525 550 650 407 656 921 726 741 424 937 206 124 300616 277 969
Museums 23920 26 484 28070 27 596 16 396 21184 41 688 38727 45033
Capital expenditure 946 1996 2005 2704 796 2106 5574 6 679 4100
Land: buildings and other structures 638 687 663 174 0] 0 1346 5 | 1066
TOTAL: Vehicles, plont, machinery, | | | |
 equpmentandsoftwore 1302 | 1930 79 | 2106 | 4m8 | 6e | 304
130 |19 7% | 2006|2626 639 | 285
*Capitalised computer software N/A N/A N/A N/A 1602 280 209
Current expenditure 26 065 24 892 15600 19078 36114 32048 40933
Labour costs 23751 24004 4ims | 17610 | 29837 | . 30059 | . 36 680
Other current expenditure 2059 2314 888 825 1468 6277 1989 4253
Government sector 1437509 1697151 1893010 2013021 2098646 2325875 2223426 1893543 2237531 2472434
Capital expenditure 255039 185459 292034 319765 328010 392239 478 908 390870 387719 412488 |
Land: buildings and other sfructures 107012 145908 137 008 160673 | 147085 | 158317 | 172916 | 166349
| TOTAL: Vehics, plonf, machinery, | [ | |
| equpmentandsoftware | 171291 | 161809 | 185022 | 173857 | 191002 | 231566 | 331823 | 732553 | 214803 | 246139
| Yenides, plonf, machinery, equpment | 171291 | 161809 | 185022 | 173857 | 191002 | 231566 | 331823 | 214852 | 194095 | 211443
*(apitalised computer software N/A N/A N/A N/A N/A 17701 20708 34 696
Current expenditure 1182470 1511692 1600976 1693256 1770636 1933636 1744518 1502673 1849812 2059946
boross | g0e280 | 79299 | 8425 | 771784 | 856971 | 675 | 900707 | 995370 | 1024568 | 1164692
\ Other current expenditure 376190 715393 763 551 921472 913715 | 1058879 843 811 507 303 825224 895253 )

N/A: Municipal data were collected from the 2012/13 R&D Survey onwards. *Capitalised computer software collected from 2019,/20.
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TYPE OF EXPENDITURE  2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22
% % % % % % % % % %
Municipalites 1000 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

(apital expenditure 284 j . 21.2 26.5 224 35.7 20.2 228 14.0
Land: buildings and other structures
TOTAL: Vehicles, plant, machinery,

equipment and software

| *Capitalised compuer software
Current expenditure

Labour costs 46.0 46.3 62.9 62.7 54.1 64.8 50.3 70.5 70.2 63.2

Other current expenditure

Provincial departments

Capital expenditure

Land: buildings and other structures

TOTAL: Vehicles, plant, machinery,

| equpmentondsoftware | 104 | 100 80 | 9.0 88 20 | ST 13 . 67 | 42
Ao 100 80 9.0 88 CAUN I 28 611 60 | 34
*(apitalised computer software N/A N/A N/A N/A 1.2 0.7 0.8
Current expenditure . i L 89.1 88.1 914 93.3 89.3 90.2 93.5

Labour costs
| Other current expendivre | 242
National departments

Capital expenditure

Land: buildings and other structures
TOTAL: Vehicles, plant, machinery,

equipment and software

*(apitalised computer software
Current expenditure

Labour costs 49.4 79.5 60.8 48.2 52.9 446 35.6 45.0 2.2 2.2
Other current expenditure
Government research insfitutes

Capital expenditure
Land: buildings and other structures
TOTAL: Vehidles, plant, machinery,

| equipment and software | 154 | 96 | 123 | 17 18 105 | 204 156 | 04 | 126
 Vehices, plon, machinery equpment | 15.4 | 96 | 123 7.1 1.8 105 | 2041 B0 LA A— 106
*Capitalised computer software N/A N/A N/A N/A N/A N/A 0.6 10 2.1
Current expenditure 89.9 794 82.6 83.1 79.6 705 JAK] 763 755

Labour costs
Other current expenditure
Museums

Capital expenditure

Land: buildings and other structures
TOTAL: Vehicles, plant, machinery,

| equipment and software | 18 | 13/ 49 | 48 7.0 49 1 99 | 01 | 71| 6.7
Vi 1.3 49 48 7.0 49 99 6.3 16.4 6.3
| *Copitalised computer software |~ N/A | NA || N/A 7777777777777 N/A N/A N /}i 7777777777 N/A 777777777777 38 | o7 | 05
Current expenditure 92.5 929 90.2 95.1 90.1 86.6 82.8 90.9
Labour costs 755 86.8 84.7 84.6 87.0 90.1 83.1 7.6 776 815

Government sector

Capital expenditure

TOTAL: Vehidles, plant, machinery,
| equipment and software

( Other curent expenditure 26.2 422 403 458 435 455 38.0 268 369 36.2 )
N/A: Municipal data were collected from the 2011/12 R&D Survey onwards. *Capitalised computer software collected from 2019,/20.
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Table C.98: Government sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MULTI- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
DISCIPLINARY

AREA OF
R&D R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Biotechnology 124 429 97816 85385 81409 87 557 84738 89293 100 237 104 270 64 506
Nonotechnology | 15035 | 16929 KV 11774 12620 12741 1732 10784 1315 | 13490
Total 139 464 114745 100176 114025 111021 117 385
Government
expenditure

_on R&D 1437 509 1697 151 1893010 2013021 2098 646 2325875 21223 426 1893543 2237 531 2472434 )

Table C.99: Proportional government sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MULTI- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
DISCIPLINARY

AREA OF

R&D

Biotechnology
Nanotechnology

Table C.100: Government sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)

AREAOF  2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
INTEREST | R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Environment-
related 170 304 194 564 232090 192774 202 351 316188 339012 314713 552121 551439
Opemsowee | | |
softwore | [ U 0 0 0 597 AL 5993 | 43034 45500
New materials 28708 30945 12062 5291 6143 7599 13172 8594 15 866 21353
Wherloss, | | | |
HV/ADS o) 132264 | 380640 | 39074 | 3899 | 9599 | 43504 |  asOM | N7n| 190057 | 212240
Space science N/A N/A N/A N/A 39 882 0 0 51887 52566 28322
Total 332777 606 149 603 226 587 343 644 372 759 430 590 869 495 475 853 644 858 854
Government
expenditure

| on R&D 1437 509 1697 151 1893010 2013021 2098 646 2325875 21223 426 1893 543 21237 531 2472434 )

N/A: Environment-elated data were collected from the 2011/12 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.

Table C.101: Proportional government sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)
AREAOF  2012/13  2013/14  2014/15 2015/16 2016/17 2017/18 2018/19  2019/20  2020/21  2021/22

INTEREST % % % % % % % % % %

Environment-

related 1.8 115 12.3 9.6 9.6 13.6 15.2 16.6 247 223

Opensoce | || |11

software 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.9 18

Newmoteids | 0 18 06| 03 03 03 06| 05 | o7 | 09
| Wberaloss, | | | ||

HIV/AIDS, malaria 9.2 224 19.0 19.3 18.9 18.7 10.7 6.1 8.5 8.6

Space science N/A N/A N/A N/A 19 0.0 0.0 27 23 1.1

Total 231 243 19.6 29.2 30.7 327 26.6 26.2 38.2 347

N/A: Environment-related data were collected from the 2011/12 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.
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Table C.102: Government sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
RESEARCH
FIELD R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Division 1:

Natural sciences,

technology and

engineering 1045006 1359179 1558 094 1520 894 1560 315 1722617 1592766 1401 551 1739 342 1860053
Mathematical

sciences 1076 1525 28302 397 539 85 1855 11408 8075 7075
Physiclsdences |~ 5064 | 0| . 30154 | 26455 28529 49 051 s4017 | 8725 | 5105 | 5971
Chemicalscences| 21823 | 19394 | 61881 | 61688 68937 73898 81603 | 65405 | 32280 | 35965
Earth sciences s | 6551 | 139388 | 79942 85550 50110 103767 | 163319 | 359200 | 327087
Wfomoton, | | | | 0
computer and

communication

technologies 7760 8431 12141 4 662 5540 398 0 0 35986 36418
fpliedsdences | | | | | 0
and technologies 32467 23216 29723 22 531 25444 23016 38562 49438 45394 40 847
Engneesing | | | 1 1 1
sciences 10430 11853 13176 12129 13572 17076 14574 14071 27752 6 568
Bioogicalscences| 111871 | 138000 | 152735 | 196053 195922 215 624 BA6s4 | 6541 | 187733 | 261068
Ao |
sciences 460921 397 687 506 445 471798 485417 523343 557157 591 668 566 999 618 335
Medlond | | | | | 0
health sciences 211 840 594 684 553 534 608 530 615067 673 437 370294 167 039 307 108 343477
fionmentad | | | | 1
sciences 54 394 55 245 14353 14 478 1392 13085 17270 29249 30808 29510
Materclsciences |~~~ 9771 | 057 | ol 0 0 ol o 0 3w | 3050
Marne sdences | 27019 | 33106 | 16262 | 22232 21877 83495 9013 | 74686 | 129657 | 144682

Division 2: Social

sciences and
humanities 392503 337972 334916 492127 538 331 603 258 630 660 491 992 498188 612 381

Social sciences 383172 326 603 328522 479316 529080 591813 620433 476 565 485014 600 385
Humanities 9331 11369 6394 12811 9251 11445 10227 15427 13174 11997
1437 509 1697 151 1893010 2013021 2098 646 2325875 2223 426 1893 543 2237 531 2472434

Table C.103: Proportional government sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
RESEARCH
FIELD % % % % % % % % % %

Division 1:

Natural sciences,

technology and

engineering

Mathematical

sciences 0.1 0.1 15 0.0 0.0 0.0 0.1 0.6 04 0.3
Physicalscences | 04| 00 | 6| 13 14 2] YR 05 | 02| 02
Chemicol scences| 50 (AN N 31 33 32 YR v VN N
Eathsdences | 63 | 39| 14| 40 4] 22 YR 86 | 61| 132
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MAIN
RESEARCH
FIELD
Information,
computer and
communication
technologies

%

Applied sciences
and technologies

Engineering
sciences

Biological sciences

Agricultural
sciences

Medical and
health sciences

Environmental
sciences

Material sciences

Marine sciences
Division 2: Social
sciences and

humanities

Social sciences
Humanities

2012/13

2013/14

%

2014/15

%

100.0

2015/16

%

100.0

2016/17

2017/18

2018/19

%

03 00 00
12 10 2
06 07 07
93 93 s
231 05 51
29.3 29.0 167
07 06 08
00 00 00
10 36 45

100.0

2019/20

%

2020/21

%

100.0

Table C.104: Government sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

Socio-
ECONOMIC
OBJECTIVE
Division 1:
Defence

2012/13

R’000

19314

2013/14
R’000

21118

2014/15
R’000

21472

2015/16
R’000

421233

2016/17

R’000

4N3

2017/18

R’000

7582

2018/19

R’000

46 886

2019/20
R’000

31484

100.0

2020/21
R’000

26 989

2021/22

%

100.0

2021/22
R’000

22188

Division 2:
Economic

development

Economic
development
unclussified

Plant production
and plont primary
products

Animal production
and animal
primary products

Mineral resources
(exduding energy)

Energy resources

Energy supply

Manufacturing

Construction

Transport

480373

510 688

763932

745129

826 860

1009 575

1117 257

0 0 0
103212 | 117664 | 115406
134227 | 129024 | 135755
2854 12395 5508
5716 5706 6413
32772 40959 53254
5201 5433 10794
1501 1584 8501
24 896 21926 7268

1045765

1068 644

1257768
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Socio-

ECONOMIC
OBJECTIVE
Information and

2012/13

R’000

communication
services

Commercial
services

Economic
framework 161541

Natural resources
Division 3:
Society

Sodiety
unclassified 0
Health 171741
Fuofonand | |

fraining 1

Social
development
and community
servies 303 756
Division 4:
Environment 199 677
Environment

unclassified 0

Environmental
knowledge 137 679
Ewionmentd | |
aspects of
development
Environmental

and other aspects
Division 5:
Advancement

145 860

of knowledge

Advancement
of knowledge
unclassified 0
Notural sdences, | |
technologies and
engineering 120173 |
Social sciences

25 687
1437 509

and humanities
Total

2013/14

R’000

135909

872096

219 061

172006

121 243

24 862
1697 151

2014/15

R’000

141 895

912216

261693

127 394

67 996

24 825
1893010

2015/16

R’000

177298

952108

260092

191334

82217

23816
2013021

2016/17

R’000

6071

2017/18

R’000

19938

2018/19

R’000

12616

47 515

343 537

394216

154258

951 859

0

213214

1029316

0

279 313

746 234

511031

554 746

169 499

173 547

271 328

204 573

301023

208704

30241

237 373

116 996

100 339

55508

50936

32069

81141

57429

70698

75676

57 655

57473

23 486
2098 646

13225
2325875

14201
2223 426

2019/20

R’000

272162

529902

9 295 956

191622

94771

16019
1893 543

2020,/21

R’000

312117

669 831

300218

374 408

97 658

20590
2237 531

2021/22

R’000

387 645

711 446

287 579

364 490

116 542

27 844
2472434
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Table C.105: Proportional government sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

S0CIO- 2012/13  2013/14  2014/15 2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
ECONOMIC

OBJECTIVE % % % % % % % % % %

Division 1:

Defence I

3 1.2 1.1 2.1 1.6 0.3 21 1.7 1.2 0.9
N N N N N T N N A A 2

Division 2:

Economic

development
Economic
development
undlossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pantpoducin | | | | | 01
and plont primary
products 7.0 53 57 4.6 49 51 52 6.7 53 46
fimd prodocton| | | | |
and animal
primary products 6.5 8.1 8.3 6.2 6.4 55 6.1 15 59 57
Minewlresourees | | | | | | 1
(excluding energy) 0.0 0.0 0.3 03 0.1 0.5 0.2 0.3 0.2 0.2

Energy resources 0.0 0.1 0.6 0.3 0.3 0.2 0.3 0.1 0.1 0.1

Energy supply 0.5 0.5 1.8 1.5 1.6 1.8 24 0.8 0.5 1.2

Manufacturing 0.1 0.1 4.2 0.1 0.2 0.2 05 0.8 1.3 0.6

Construction 0.0 0.0 0.2 0.1 0.1 0.1 0.4 0.3 0.3 1.1

Transport 0.6 0.1 13 1.1 1.2 0.9 03 05 03| 03
Information and

communication
services 0.4 0.3 0.8 0.4 0.3 0.9 0.8 0.7 0.2 0.6

Commercial
services 0.2 0.7 0.8 0.7 0.6 20 3.3 29 24 04
fonomic | | |
framework 1.2 6.9 8.9 13.0 164 16.9 18.2 20.1 174 20.4

Natural resources 6.8 8.0 75 8.8 74 9.2 12.6 144 13.9 15.7

Division 3:

Society
Society
undlussified 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Health 1.9 28.7 25.1 24.0 24.4 239 13.7 73 113 11.6

Education and
training 8.1 9.8 9.2 10.4 8.1 75 6.3 51 5.2 56

Social
development
and community
services 2.1 12.9 13.8 129 129 12.9 13.6 15.6 134 11.6

Division 4:

Environment

Environment
unclassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

miowmend | | | | |
knowledge 9.6 73 48 53 56 43 53 6.5 152 133

miomend | | | |
aspects of
development 3.6 23 14 2.7 2.6 2.2 2.9 2.6 1.0 0.8
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S0clo- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVE | %

% % % % % % % % %
Environmental
and other aspects 0.7 05 0.4 15 15 25 2.5 1.1 05

Division 5:
Advancement

of knowledge
Advancement
of knowledge
undlossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Notwal scences, | | | |
technologies and
engineering 8.4 57 2.3 29 27 25 28 42 34 3.6

Social sciences
and humanities 18 15 13 1.2 1.1 0.6 0.6 0.8 0.9 1.1
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.106: Government sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15 2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

fosemCope | 194258 | 133657 | 77| mse0s | mdse| M0 | %569 3066 |  a83sE [ 30162
oSt | aBesy | SS095 | 6080|6182 BI9ST|  e1e0| S| 4sed| ST | saam
g | W] eS| Te01 | ey | esM2| 91| G | SIS | a7 | s
olioboid | 168029 | 161962 77517 | 167088 | 172655 206551 |  jsee02| 205503 | 28489 | 290063
oo | AN | 9sess | ESeRS| B2 eS| 86w | soay | 81308 00| 11285
Mrdngo | g0t | 74y | esse | m2ws | o7a | loise | eeom | saeds| 747 | 7e40
Nornlest | B3| 73S6| w79 eS| s eS| s s4| w7sn| e
Mot Cope | 75440 | g3 | ms9| U4 eeo0| eS| sess| 29| 13179 | 136509
Western Cape 333 555 347 869 380 461 378737 428 465 435757 450 560 483 841 533 926 564 321
Total 1437 509 1697 151 1893010 2013021 2098 646 2325875 21223426 1893 543 21237 531 2472434

Table C.107: Proportional government sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15 2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22

% % % ) % % ) ) % %

stamCope | [ AN 120 12 106 LA Brl L2 I/ R
Free Stte S 320 32| 31 39 5| w4 N 21
boteng | nIl 1) M2 44 422 “asl g6 CL 80| 381
Kwolulebotal | AR — 95 AN 93 82 89 06 L A LY
limpopo | S0 LN R N 41 36 L s . B o 46
Mpmolongo | 561 A8 L 56 51 L S L . S N 32
Nort West | 32 3] 01 31 28 260 80 80 (2 10
Nortem Cope | ! S2) L 281 34 32 oL S Y - S Ml 55
Western Cape 232 205 201 188 204 187 203 256 239 28

100.0 100.0 100.0 100.0 100.0 100.0
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Table C.108: Government sector R&D personnel in headcounts and full-time equivalents by occupation (2012/13 to 2021/22)

HEADCOUNTS FULL-TME EQUIVALENTS (FTEs)
TOTAL RESEARCHERS TECHNICIANS OTHER R&D  TOTAL RESEARCHERS TECHNICIANS OTHER R&D
PERSONNEL PERSONNEL

2012/13

2013/14

2014/15
1
1
]

2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

Table C.109: Government sector R&D personnel in headcounts and fulltime equivalents by occupation and gender

(2019/20 to 2021/22)

OCCUPATION HEADCOUNTS FULL-TIME EQUIVALENTS (FTEs)

2019/20 TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

Researchers

Technicians directly supporting R&D

Other personnel directly supporting R&D

Total 1431 68.8

2020/21 FEMALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

Other personnel directly supporting R&D

Total 1512 2060.4 65.2

2021/22 FEMALE TOTAL FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

Researchers
Technicians directly supporting R&D
Other personnel directly supporting R&D

2095.5

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
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Table C.110: Government sector R&D personnel in headcounts by occupation, qualification, population group and gender

(2021/22)
OCCUPATION AND TOTAL  SUBTOTAL AFRICAN COLOURED INDIAN/ASIAN ~ WHITE NON-SA
QUALIFICATION
MALE FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE FEMALE MALE  FEMALE

Researchers 1789 774 1015 474 617 44 83 55 92 188 220 13 3
Doctoral degree or

oot | w9 | o) | e 9l 8| 9| om| sl 9] 2
Master’s, honours,

bocororequaent | 1273 57| 76| 8| 4| | 0| | e 0| ns| 4l 1
Diplomas 127 49 78 30 56 2 5 5 7 12 10 0 0
Technicians directly
supporting R&D 623 340 283 197 174 55 4] 26 18 56 50 6 ]
Doctoral degree or

equivdent VB L N R 2 1 0 0] 0] Sl 2] 2 0
Master's, honours,

| bochelor or equivalent | 404 | 208 | 196 | 120 | 119 33 .1 (L — Bl S L L N
Diplomas 202 119 83 72 53 21 13 7 5 16 12 3
Other personnel
directly supporfing R&D 902 542 360 346 244 148 64 7 14 2 37 14 1
Doctoral degree or

| equvdlent | TL L 20 0| 1 0 0 0] 0 h N 1
Master’s, honours,

| buchelororequivlent | 115 | 47| e8| 19] 4] 5 8 L - 8| A L 0 0
Diplomas 776 486 290 327 202 143 56 3 6 13 26 0
Total 3314 1656 1658 1017 1035 247 188 88 124 17 307 33

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are clussified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

C.2.4. Science councils sector

Table C.111: Science councils sector R&D expenditure by type of research (2012/13 to 2021/22)

TYPE OF 2012/13
RESEARCH  R’000
Basic research 937 826
Applied research 1885 484 2114943 2421309 2781198 3202019 3460 650 2855 564 3337 342 3033 375 3276969
bgeimendl | | [ |
development

research

2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
970785 1166 491 1348 533 1372702 1349 946 1244253 1388 847 1294844 | 1423138

1202 689
4025998

1218 827 1416 869 1611166 1561462 1502748 1344 068 1472175 1574195 1654191
4304 556 5004 669 5740897 6136183 6313 344 5443 885 6198 363 5902414 6354298

Table C.112: Proportional science councils sector R&D expenditure by type of research (2012/13 to 2021/22)

TYPE OF 2012/13
RESEARCH %
Basic research 233
hoplied research | 68| w1 | a4 | a4
Bgemend | | [ |
development

research

2013/14
%

2014/15
%

2015/16
%

2016/17
%

2017/18
%

2018/19
%

2019/20
%

2020/21
%

2021/22
%

100.0 100.0
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Table C.113: Science councils sector R&D expenditure by accounting category (2012/13 to 2021/22)

TYPEOF  2012/13  2013/14  2014/15  2015/16 2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
EXPENDITURE R’000 R’000 R’000 R’000 R’000 R’000 R’000 R000 R’000 R’000

Capital

expenditure 275750 323190 598429 916 480 857 241 823937 460 304 571 628 499152 459 899
Land: buildings &
other sfructures 68565 71602 362 246 162 904 211 246 386 063 62598 105 660 37189 42472

TOTAL: Vehicles,
plant, machinery,
equipment and
software 207 185 251588 236183 753576 645 995 437 874 397706 465968 461963 a7 a4
Vehides, plont, | | | | |
machinery,
equipment 207 185 251588 236183 753576 645 995 437 874 397706 430090 424749 371431
Copitlied | | | | 0 1
computer

software NA NA NA NA NA NA NA 35878 37 214 45996
Current

expenditure 3750248 3981 366 4406 240 4824418 5278942 5489 407 4983 581 5626735 5403 262 5894 399
Labour costs 2053 204 2187 401 1986918 2142875 2339 348 240 297 2377273 2260 207 2264933 2601 051

Other current
expenditure 1697 044 1793965 2419322 2681543 2939 594 3068110 2612308 3366528 3138329 31293348
4025998 4304 556 5004 669 5740 897 6136183 6313 344 5443 885 6198 363 5902414 6354 298

*(Capitalised computer software collected from 2019 /20.

Table C.114: Proportional science councils sector R&D expenditure by accounting category (2012/13 to 2021/22)

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
EXPENDITURE % % % % % % % % % %

Capital

expenditure
Land: buildings &
other structures 1.8 17 1.7 72 28 34 6.1 1.7 0.6 0.7
TOML Vehides, | | | | |
plant, machinery,
equipment and
software 6.9 51 58 47 13.1 10.5 6.9 75 78 6.6

Vehicles, plant,
machinery,
equipment 6.9 51 58 47 13.1 10.5 6.9 6.9 7.2 58
Copitlied | | | | 1 0
computer

software NA NA NA NA NA NA NA 0.6 0.6 0.7
Current

expenditure
Labour costs 4.1 51.0 50.8 39.7 37.3 38.1 38.4 36.5 38.4 40.9

Other current
expenditure 503 422 4§17 483 46.7 479 48.6 543 532 518
100.0 100.0 100.0 I 100.0 100.0 I 100.0

*(Capitalised computer software collected from 2019 /20.
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Table C.115: Science councils sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

mutti- 2012/13
DISCIPLINARY

AREA OF

R&D R’000
Biotechnology 145671
Nanotechnology 118555 |

Total

Science councils

expendifure
Lon R&D

264 226

2013/14

R'000
,,,,,,,,, 143868

114990
258 857

4025998

4304556

2014/15

R'000
,,,,,,,, 312753

125107
437 900

5004 669

2015/16

2016/17

2017/18

2018/19

R000  R'000  R'000  R'000
77777777 30048 | 360163 | 299783 | 257498
139107139783 | 272372 | 122662

459154

5740897

499 946

6136183

572155

6313344

480160

5443 885

2019/20

R'000
BBl

289 934
615186

6198 363

2020/21

R’000
296 543

391 652

5902414

2021/22

R'000
LU

104 250
453110

6354298 )

Table C.116: Proportional science councils sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MuULTI-
DISCIPLINARY
AREA OF
R&D
Biotechnology
Nanotechnology

2012/13

2013/14

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

2020,/21

Table C.117: Science councils sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)

2021/22

AREA OF 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
INTEREST  R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Environment-
related 378782 297097 1037 320 1054 651 1031393 953077 831377 881520 802772 946 401
Opensowce | | | |
software 36636 0l . 389871 | 692096 | 453878, 842 548 107063 | 226090 | 56908 | 61508
New materials 751305 229 854 358 361 374 463 373768 401995 329199 297 042 225040 234872
Wercloss, | | | |
HV/ADS o 4SS3T1 | 39880 | 3751 | 4704e8 | esa0s | 60209 | 5es0| 43| 510670 | 60403
Space science N/A N/A N/A N/A 296 236 0 593920 614780 635 906 743319
Total 1622 034 925 831 2132304 2591 697 2781082 2867 828 2434208 2511774 2240 296 2606 502
Science councils
expenditure

| on R&D 4025998 4304 556 5004 669 5740897 6136183 6313344 5443 885 6198 363 5902414 6354298 )

N/A: Environment-elated data were collected from the 2011,/12 R&D Survey onwards. Space science data were collected for the first time in the 2016,/17 R&D Survey.

Table C.118: Proportional science councils sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)

AREA OF 2012/13  2013/14  2014/15 2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
INTEREST % % % % % % % % % %
Environment-
related 9.4 6.9 207 18.4 16.8 151 153 14.2 13.6 149
Opensoce | || |11
software 0.9 0.0 78 121 74 133 20 3.6 1.0 1.0
Newmoteridls | 87 53 2] 65 6. 64 60| 48 38| 37
Wertloss, | | | 0
HIV/AIDS, malaria 1.3 9.3 6.9 8.2 10.2 10.6 105 79 8.8 9.8
Space sdence CONA N NA| N 48 0.0 09 99 | 108  n7

21.5

42.6

45.1

453

454

N/A: Environment-related data were collected from the 2011/12 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.
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Table C.119: Science councils sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13
RESEARCH

FIELD R’000

Division 1:

Natural sciences,

technology and

engineering 3819 642
Mathematical

sciences 134 046
Physical sciences 123267 |
Chemical sciences| 14078 |
Earth sciences 112406 |
Iformafion, | |
computer and

communication

technologies 181521
Applied sences | |
and technologies 1092098
Egneeing | |
sciences 292940
Biological sciences 485473
Ao |
sciences 594 638
Medclond | |
health sciences 426 520
Eionmental |
sciences 330 667
Material sciences 22905 |
Marine sciences 8885 |

Division 2: Social

sciences and

humanifies
Social es
Humanities

206 356
186 132
20224
4025998

2013/14

R’000

4109105

195452
173 407
22044
4304 556

2014/15

R’000

4800742

203 927
179 456
2441
5004 669

2015/16

R’000

2016/17

R’000

2017/18

R’000

2018/19

R’000

S86847 589463 6112974 531460
CsAm2 | 4Te0 | 613 | 180075
| aseds | w4 | s02615 | 410797
| es1ss | 779 18685
eIete | 254414 | 198140 | 202087
oTreyl | 999538 | 1124366 | 85285
616 | 47568 | 356409 | 369403
1107289 | 1016283 | 1171287 | 849940
| s | 169717 87630
1043494 | 1067146 | 989974 | 898199
77585 | 83697 | 1021905 | 984580
O M0075 | 33! | 267495 | 212887
CsB | 12030 | 43 | 114491

| s | 07 | 102913

254 050
223 966

246771
23901

200370
192200

12919
123414

30084
5740897

770
6136183

8170
6313 344

51717
5443 885

2019/20

R’000

6062 356

154147

137 894

136 007
136 007
0

6198 363

2020/21

R’000

5801 859

100 554
100 554
0
5902414

Table C.120: Proportional science councils sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN
RESEARCH
FIELD

Division 1:
Natural sciences,

technology and

engineering
Mathematical
sciences

2012/13

33

Physical sciences

3.1

Chemical sciences

03

Earth sciences

28

2013/14

%

30
30
0.4
2.6

2014/15

%

1.0

53

1.3

33

2015/16

%

2016/17

%

2017/18

%

2018/19

%

0.9 0.8 1.0 33
73 12 8.0 75
1.2 1.1 1.2 0.9
32 41 3.1 37

2019/20

%

25
74
15
37

2020/21

%

0.7
12
1.0
3.6

2021/22

R’000

6197153

157 145
157145
0
6354298

2021/22

%

0.7

7.0

1.0

45
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MAIN 2012/13  2013/14  2014/15 2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22

RESEARCH

FIELD % % % % % % % % % %

Informafion,

computer and

communication

technologies 45 42 15.6 170 16.3 17.8 15.7 16.1 16.6 15.9
pledsdences | | | | | 0
and technologies 27.1 243 55 52 78 5.6 6.8 76 9.1 79
Egneeing | | | |11
sciences 7.3 8.1 20.0 19.3 16.6 18.6 15.6 18.9 19.9 194
Bologico scences| 121 | na | k0| 25 23 27 R 2 19w
Awd |
sciences 14.8 200 215 18.2 174 15.7 16.5 143 134 129
Meddlod | | | | | 0
health sciences 10.6 10.0 1.9 135 13.6 16.2 18.1 143 17.8 21.2
twionmentd | | | |
sciences 8.2 7.6 46 42 5.6 42 39 46 31 29
Moteriolscences |~~~ 06| 08 | 23| 23 20 23 AR 40 | 1y
Moine sciences | 02| 02| 08| 07 13 04 RER 22 AV

Division 2: Social

sciences and

humanities
Sodial sciences
Humanities

100.0 100.0 100.0 100.0

Table C.121: Science councils sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

Socio- 2012/13  2013/14 2014/15 2015/16  2016/17  2017/18  2018/19 2019/20  2020/21 2021/22
ECONOMIC

OBJECTIVE R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Defence 279 989 262203 762 464 826 261 754207 915 281 536 553 715553 630 997 552826

Division 2:

Economic

development 2400747 2686 504 2306795 2529 244 2471163 2625282 2140 026 2419 541 2178829 2317530
Economic
development
unclassified 0 0 0 0 0 0 0 0 0 0
Plontpoduction |
and plant primary
products 473133 624 675 3737 396 612 396 536 368829 339 896 290 267 258 061 319184
Animal production|
and animal
primary products 287 431 419 259 269519 247 883 247 835 230518 212435 207 333 184 329 191131
Minerol resources |~~~
(excluding energy) 213 007 234273 232114 265 006 255226 274718 287 423 303 480 294 486 330010

Energyresources | 108360 | 106823 | 2390 | 2063 8108 6 682 5368 | n34 | 20002 | 55770
Energy supply BB 2971 ] N 0 0 1468 1499 1 40z | A0S 0.
Mowocwng | 400864 | 393152 | gB746 | 146395 | V000 | 1S | NI | wres | w7ass | am
Csmon | 2560 | 53| 30| aomw | g3 | 0w | ek | ek | nm | oisn
Transport 0 0 0 0 0 0 0 0 0 7611
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S0cio-
ECONOMIC
OBJECTIVE
Information and
communicafion
services

2012/13

R’000

141495

Commercial
services

Economic
framework

Natural resources
Division 3:
Society

Society
unclassified

411 634

413 060

Health

Education and
fraining

Sodil
development
and community
services
Division 4:
Environment
Environment
unclassified

Environmental
knowledge

Environmental
aspects of
development

Environmental
and other aspects
Division 5:

Advancement

of knowledge

Advancement
of knowledge
unclassified

893033

Natural sciences,
technologies and
engineering

Social sciences

and humanities
Total

132926
4025998

2013/14

R’000

135629

429 288

425943

883 346

136 949
4304 556

2014/15

R’000

396 310

327 009

801 370

40785

427 650

711 390

288 961
5004 669

2015/16

R’000

419252

318 094

977159

50141

455 404

952830

332 547
5740897

2016/17

R’000

410724

2017/18

R’000

462785

2018/19

R’000

386 839

7756

2937

571815

713 045

336119

1074 539

0

314082

978 471

0

280766

1053 871

613932

632 851

145715

98 348

315392

852 597

247 273

782034

260 622

610761

466 312

434 251

17 451

13215

368 834

983 677

334 567

1012276

292 543

1102 675

692 258

708 020

291419
6136183

304 256
6313 344

378 804
5443 885

2019/20

R’000

499 564

316614

1254 643

508119

423771

1384 899

310 489
6198 363

2020/21

R’000

455370

275 882

1041731

264 208

389939

1660917

400 247
5902414

2021/22

R’000

503 252

269 284

1573279

676525

317 858

1592 806

329 382
6 354298

@ L I -
SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT | Statistical Report: 2021/22



Table C.122: Proportional science councils sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

Socio-
ECONOMIC
OBJECTIVE
Division 1:
Defenr.e

2012/13

2013/14

%

2014/15
%

15.2

IIEVAL

%

2016/17

12.3

2017/18

14.5

2018/19

2019/20
%

11.5

2020,/21
%

10.7

2021/22

%

O N N B T B A N

Division 2:

Economic
development
Economic
development
undlassified

Plant production
and plont primary
products

Animal production
and animal
primary products

Mineral resources
(exduding energy)

Energy resources

Energy supply

Manufacturing

(onsfruction

Transport

Information and
communication
services

Commercial
services

Economic
framework

Natural resources
Division 3:

Society
Society
unclussified

Health

Education and
fraining

Social

development
and community
services
Division 4:

Environment

Environment
unclassified

Environmental
knowledge

Environmental
aspects of
development

0.3

0.3

0.3

0.2

0.0

0.0

6.5

58

4.0

37

42

44

0.1

0.1

0.0

0.0

28

28

1.1

1.1

0.0

0.0

6.7

73

0.1

0.0

9.3

113

55

0.0

50

0.0

10.0

10.0

24

1.6

5.1

0.0

39

0.0

7.6

6.9

0.3

0.2

4.8 8.2

0.2 0.0

0.0

10.6

0.5
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S0Clo- 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVE % %

% % % % % % % %
Environmental
and other aspects 0.1 0.1 0.3 53 54

Division 5:

Advancement
of knowledge
Advancement
of knowledge
undlossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Natural sciences,
technologies and
engineering 18.9 173 8.4 10.8 1.3 1.2 13.3 17.3 214 19.9

Social sciences
and humanifies 3.3 3.2 58 58 4.7 48 7.0 50 6.8 5.2
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.123: Science councils sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15 2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

fofon(ope | 162664 | N1S95 | 2908|  aehess| 73S0 | w9ss0 | 1ss%dl | 20612 | 189604 [ o075
FeeSte | 39054 | @271 |  Sh40B| 59953 |  0M9 | sea00 | Tl0%s | g4ies | 85089 | 59246
Gung SH08| 3062983 | 2751|2993 | 371705 330135 | 305340 | 364098 | 347734 | 3500581
odotd | 307302 | o937 | aml|  s7s0n6 | m7e|  si0oed | a7ses|  wso0 | aysn | sseer
Linpo osi0|7me| Tvan| ey | dss| toasy | somy | ese| s | 728
Mondmgo | 03468 | 6239|4413 ;43| Isee3|  Neaer | 7| eels | 1346y | 1438y
NVt | TI0361 | aels| 1S9V | 1saels | 108010| w770 | aded| ST | s0771 | 1en
NorkemCope | 78714 | Va5t | 1487|8317 7ASM| 16797 | GIST| M7 | 65179 | 4913
Western Cape 562 256 607 285 913 468 1231555 1527729 1524025 770 631 919714 825 647 1015731

Total 4025998 4 304 556 5004 669 5740897 6136183 6313 344 5443 885 6198 363 5902414 6354 298

Table C.124: Proportional science councils sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22

% % % % % % % % % %

bostamCope | ¢ 5 2 S0 47 45 44 S0 O I 821 32
feeStote | LU E— (A — 120 10 10 09 U LN L — 09
Goeng | 630 M2 9 522 525 531 BN 85 L O 1
i I N S8 (A 100 78 84 BN Y /25 B AL 88
limpopo | 26 02 230 19 19 17 LN LU LS — 1
Mpomolongn | 260 (K — 250 21 21 19 B2 -5 B (N 23
Nort West | 27 0 A 27 18 15 L N U0 L 17
Northem Cope | 200 28] LN 38 34 38 LN 02y 104 109
Wiestern Cape 140 14.] 183 25 249 241 14.2 1438 140 160

100.0 100.0 100.0 100.0 100.0 100.0
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Table C.125: Science councils sector R&D personnel in headcounts and fulltime equivalents by occupation (2012/13 to 2021/22)

HEADCOUNTS FULL-TME EQUIVALENTS (FTEs)
TOTAL RESEARCHERS TECHNICIANS OTHER R&D | TOTAL RESEARCHERS TECHNICIANS OTHER R&D
PERSONNEL PERSONNEL

2012/13
2013/14
2014/15
2015/16

2016/17
2017/18
2018/19
2019/20
2020/21
2021/22

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

Table C.126: Science councils sector R&D personnel in headcounts and full-time equivalents by occupation and gender

(2019/20 to 2021/22)

OCCUPATION HEADCOUNTS FULL-TIME EQUIVALENTS (FTEs)

2019/20 TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

Researchers

Technicians directly supporting R&D

Other personnel directly supporting R&D

Total 1795 3562.8 1949.8 1613.0 87.5

2020/21 FEMALE TOTAL MALE FEMALE TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

Researchers

| Other personnel directly supporfing R&D
Total 1835 36006.0 1949.9 1656.1 87.7
2021/22 FEMALE TOTAL MALE FEMALE TOTAL FTEs

AS % OF
TOTAL
HEADCOUNTS

Researchers
Technicians directly supporting R&D
Other personnel directly supporting R&D

3838.5 2044.7

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are clussified s those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
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Table C.127: Science councils sector R&D personnel in headcounts by occupation, qualification, population group and gender

(2021/22)
OCCUPATION AND TOTAL  SUBTOTAL AFRICAN COLOURED INDIAN/ASIAN  WHITE NON-SA
QUALIFICATION
MALE FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE FEMALE MALE  FEMALE

Researchers 1735 914 821 380 384 49 58 53 74 291 249 141 56
Doctoral degree or

it | || ) ows| o] o] ow| oo x| s w ] | 4
Master’s, honours,

bocororequvaent | 717 36| 31| 18| 19| 19| om| M| % N6 @) om0
Diplomas 147 78 69 50 54 6 2 2 5 20 8 0 0
Technicians directly
supporting R&D 1528 848 680 467 454 77 37 50 57 225 124 29 8
Doctoral degree or

| equivdent | L2 O /3 LN 4 1 1 L Ll - L2 A 2 2
Master's, honours,

| bochelor or equivalent | 979 | 502 | 477 | 276 | 313 % .1 Bl L I 1 I | 5
Diplomas 477 296 181 179 127 40 13 6 5 67 35 4 1
Other personnel
directly supporfing R&D 927 479 448 330 293 51 (] 26 30 61 56 1 6
Doctoral degree or

| equvdlent | Ml B L 0] 3 3 3 2] S h [ — A
Master’s, honours,

| buchelororequivlent | 458 | 198 | 260 | 130 | 190 9, Bl 0] LA N A 4
Diplomas 435 258 177 190 100 29 49 11 7 277 20 1 1
Total 4190 2241 1949 1177 1131 177 158 129 161 571 429 181 70

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are clussified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

Table C.128: Science councils sector overview (2020/21 to 2021/22)

U 020 |
R&D RESEARCHERS B/ APITA R&D RESEARCHERS BA APITA
) | ) ) | )
AL T LTS M50 | 147 463 36 367 64522 | ns0) 152904 | 36668
0 0 e anda
e ST L1 . ano | 113599 36193 2573255 | BI0J 117083 | 30972
S EEAILE L 203288 | 8| 30489 88755 25369 | 1630 . 0738 | 44555
ST ) B LU 109.0 | 34620 5693 $e120 | 901 48 | 15128
edical Research Co e 201.0 | 565 585 40325 1049232 | 220 629539 | 8235
: B LU 1504 | 76720 46 104 WA | 15041 78985 | 52017
onal Research Foundatio 908116 105.0 326 368 245715 962 554 104.0 340470 250324
ofa 902 414 49 94 844 499 6 354 298 94 4 423138 459 899

e L I -
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C.2.5. Higher education sector

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22

RESEARCH | R7000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Bososoch | 3843906 | 3785749 | 4601483 | 5395693 | 6479585 | 7243562 | 7463819 | 8145359 | 6979245 | 7308509
hpedeseach | 2390090 | 2412316 | 2649556 | 3176665 | 3466381 | 4264753 | 4303881 | 4457102 | 44z3s5 | 463761
Experimental

development

research 1099157 1095 388 1126 565 1304 245 1513291 1501 561 1415 358 1536 500 2383056 2289 858

7333153 7292853 8 377 575 9876623 11659258 13009876 13183119 14178960 13785736 14232128

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18 2018/19  2019/20  2020/21  2021/22
RESEARCH % % % % % % % % % %
Basic research

Mpplied research | 326 31| 36| 322
bpermentd | | | |
development
research

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

TYPEOF  2012/13  2013/14  2014/15  2015/16 2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
EXPENDITURE R’000 R’000 R000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Capital

expenditure 602116 706 336 779789 1141 349 1092704 1386 695 683 592 706929 565762 800757
Land: buildings &

other structures 192 324 256114 200253 198 032 616761 874171 257 899 220810 90184 115363

TOTAL: Vehicles,
plant, machinery,
equipment and
software 409792 450222 579536 943317 475943 512524 425693 486119 475578 685 394
Vehices, plont, | | | || |
machinery,
equipment 409792 450222 579 536 943 317 475943 512 524 425693 465711 335047 676116
#opiolsed |||
computer
software N/A N/A N/A N/A N/A N/A N/A 20 408 140 531 9278
Current
expenditure 6731037 6586 517 7597786 8735274 10566554 11623181 12499527 13472031 13219974 13431371
Labour costs 2996929 3248 542 3539733 3576140 4315989 5080 369 5579 653 6054 648 63231292 6310941
TestofR| | | |
postgraduate
students 1186 653 1224 611 1579088 1926 301 1928108 1889 065 1938 984 1969 872 1895876 1989 659
Ohercorent | | | | 0
expenditure* 2 547 455 2113 364 2478 965 3232833 4322 457 4653747 4980 889 5447 51 5000 806 5130771
Total 7333153 71292853 8377 575 9876623 11659258 13009876 13183119 14178960 13785736 14232128

*Includes specific categories of R&D personnel costs from 2016,/17.
#Capitalised computer software collected from 2019,/20.
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Table C.132: Proportional higher education sector R&D expenditure by accounting category (2012/13 to 2021/22)

TYPE OF 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
EXPENDITURE % % % % % % % % % %

Capital

expenditure
Land: buildings &
ofher structures 2.6 35 24 2.0 53 6.7 20 1.6 07 08
TOWL Vehides, | | | | | | | |
plant, machinery,
equipment and
software 56 6.2 69 9.6 41 39 3.2 34 34 48
Veides, plont, | | | |
machinery,
equipment 5.6 6.2 6.9 9.6 41 3.9 3.2 33 24 48
fopialed ||
computer
software NA NA NA NA NA NA NA 0.1 1.0 0.1
Current

expenditure
Labour costs 409 445 423 36.2 370 39.1 423 427 459 443

Total cost of R&D
postgraduate
students 16.2 16.8 18.8 195 16.5 145 147 13.9 138 140
Ohercorent | | | |
expenditure™ 347 29.0 29.6 327 37.1 35.8 31.8 384 36.3 36.1
100.0 100.0 I I I I 100.0 100.0

*Includes specific categories of R&D personnel costs from 2016/17.
#Capitalised computer software collected from 2019 /20.

Table C.133: Higher education sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MuULTI- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
DISCIPLINARY

AREA OF
R&D R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Boednobgy | 30727 | 06285  AT0GY | Ss3s |  S9s8| sy | ssosed| 04l | 1051272 [ 11763
Nanotechnology 293 300 356 826 393137 505 380 431 558 319610 420500 477909 1168 384 1063 508
Total 674028 763111 863974 1058 942 963 516 849 558 973083 1179319 2219 656 21239 831
Higher education
expenditure

\ on R&D 7333153 71292853 8377 575 9876 623 11659 258 13009 876 13183119 14178960 13785736 | 14232128 )

Table C.134: Proportional higher education sector expenditure on multidisciplinary areas of R&D (2012/13 to 2021/22)

MuLTI- 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
DISCIPLINARY

AREA OF

R&D

Biotechnology

Nanotechnology

103 10.7 83 6.5
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Table C.135: Higher education sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)

AREAOF  2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
INTEREST  R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Environment-
related 300 006 340 386 499 958 583723 883 069 1112755 1369 351 1503 980 1693912 1635 364
Opensource | | | |
aoe | SSOB| 105008 | N7éde | NSGR| 164097 | 19630 | o000 | 2057 | 3078 | 29534
New materials 321744 381136 436 975 462962 449 336 252 340 355152 421202 304 415 625956
Wberaloss, | | | | | |
HVADS oo 714966 | 794810 | BSMS | 40| 1082645 | 1908204 | 1574952 | 1SERed6 | 1558753 | 1361066
Space science N/A N/A N/A N/A 264712 258 472 247276 296 166 348616 384 300
Total 1422224 1621 339 1899823 2117 058 2843859 3128090 3548757 4024 580 47215944 4302031
Higher education
expenditure

| on R&D 7333153 71292853 8377 575 9876623 | 11659258 | 13009876 | 13183119 | 14178960 | 13785736 | 14232128 )

N/A: Environment-related data were collected from the 2011,/12 R&D Survey onwards. Space science data were collected for the first time in the 2016,/17 R&D Survey.

Table C.136: Proportional higher education sector R&D expenditure on selected areas of interest (2012/13 to 2021/22)

AREAOF  2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22

INTEREST % % % % % % % % % %

Environment-

relafed 41 47 6.0 59 7.6 8.6 10.4 10.6 12.3 115
Opensoce | | | |11
software 12 14 14 13 14 1.5 1.5 1.6 23 21
Newmaterias | wl 52| 52| 47 39 19 ol 30 | 2 14
Wbeloss, | | | |
HIV/AIDS, malaria 9.7 10.9 10.1 9.6 93 10.1 10.4 112 1.3 9.6
Spocesdence | NA| N NN 23 20 RN AN R 25 27

Total 19.4 222 22.7 214 244 24.0 26.9 284 30.6 30.2

N/A: Environment-elated data were collected from the 2011/12 R&D Survey onwards. Space science data were collected for the first fime in the 2016,/17 R&D Survey.

Table C.137: Higher education sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN 2012/13  2013/14  2014/15 2015/16 2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
RESEARCH

FIELD R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Natural sciences,

technology and

engineering 5045 892 4925713 5704150 6340 905 6976 302 7941477 7580936 8172232 7 366 884 7695 481
Mathematical

s | 09| 078063 | S | 4se0é8 | SIS | M3 | S00SH | Q0SS S0k | 600854
Pysclsiones | 19380 | 198735 | 230w | ow7es0 | 6o | azavo | ;g | e | sm | el
Chomial s 444258 | 086511 | ;699 | 36300 | 43 | anios | 4sak9 | swear | 08563 | 41995
Earth sciences 190 744 207 261 260 862 271 814 327 638 349 553 356 360 333039 281 443 301410
Womoton, | | | | | 0
computer and

communication

technologies 232090 192911 245257 322 406 378763 295577 487 825 489190 505 675 517 445
Mpledsdences | || | |
and technologies 251278 280310 274283 272429 139 046 76434 155 627 199 427 211761 195209
Engneeing | | | |01
sionc CT6RSI0 | RSS9 | NeA | B | 943 | 0741 | 108308 | 1IO7TI3 | 896415 | GE3I
Biological sciences 731389 721229 825432 846 897 788716 912256 1020774 1060 541 916723 977 599
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MAIN 2012/13
RESEARCH

FIELD R’000
Agricultural

sciences 276 857
Medcdond |
health sciences 1391838
Ewionmentdl | |
sciences 147 367
Moteriolsciences |~~~ 68849 |
Marine sciences 6469

Division 2: Social
sciences and
humanities
Social sciences
Humanifies

21287 261
1844 744

442517
71333153

2013/14

R’000

31135

2367140
1825026

542114
71292853

2014/15
R’000

354 949

2673425
2056 555

616870
8 377 575

2015/16
R’000

326 296

3535718
2855673

680 046
9876 623

4 682 956
3770136

5068 399
4209 945

2016/17  2017/18  2018/19
R’000 R’000 R’000
440433 | 644885 | 535299
241299 | 2554061 | 2409084
128784 | 760600 | 110409
67707 6751 12407
24249 30223 42192

5602183
4668015

912820
11659 258

858 454
13009 876

934167
13183119

2019/20
R’000

517978

6006728
4984 831
1021897
14178 960

2020/21
R’000

513725

6418 852
5404 627
1014225
13785736

Table C.138: Proportional higher education sector R&D expenditure by research field (2012/13 to 2021/22)

MAIN
RESEARCH
FIELD
Division 1:

%

Natural sciences,

technology and

engineering
Mathematical
sciences

Physical sciences

Chemical sciences

Earth sciences

[nformation,
computer and
communication
technologies

Applied sciences
and technologies

Engineering
sciences

Biological sciences

Agricultural
sciences

Medical and
health sciences

Environmental
sciences

Material sciences

Marine sciences
Division 2: Social
sciences and

humanities

SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT

2012/13

2013/14

%

2014/15

%

2015/16

%

2016/17

%

2017/18

%

2018/19

%

44 47 AT
31 33 29
4] 28 34
28 27 2T
32 23 37
12 0.6 s
79 70 82
68 70 T
38 50 AT

2.7 19.6 183
1] 58 08
04 0.1 AR
02 02 03

2019/20

%

2020/21

%

2021/22

R’000

697034

6 536 647
5534 476
1002171
14232128

2021/22

%
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Table C.139: Higher education sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

SOCIo- 2012/13  2013/14 2014/15 2015/16  2016/17 2017/18  2018/19 2019/20 2020/21 2021/22
ECONOMIC

OBJECTIVE |[R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Defence 12 009 6121 7266 8330 10899 13792 12592 14392 13 602 14 603

Division 2:

Economic
development 1996 497 2 547 254 24712831 2850018 3375098 4044 376 4344 693 4417 475 4253957 4311790
Economic

development
undlassified 0 0 0 0 0 0 o ol 0 0
Pontproducion | | | |

and plont primary
products 234 309 534417 220024 282188 358 551 551241 473094 | ! S19167 | 451434 | ! 508770
Mimdl podocin| | | |

and animal
primary products 176 645 173 865 190421 199 545 288114 390 549 41481 | 368539 | 338612 | ¢ 38745
Mineral resowrees |~~~ | | |

(excluding energy) 69 062 129 459 127 236 131141 115367 157 215 161069 162124 129 226 135226

egyresouces | 92947 | 82011 | 7537 | 84862 | 68184 | 98739 | 100429 | 121081 | 7507 | 84276
egysuply | 162879 | 221160 | 233075 | 237993 | 75645 | 247610 | 289418 | 07754 | 248977 | 248077
Monducwnng | 349845 | 340630 | 309083 | 380258 | 444203 | 478e31 | SSTON | 518485 | 46647 | 456904
ostcon | 74302 | 79775 | 96edr| 43 | 177750 | 213367 | 257483 | 184267 | 174602 | 173922
Tonsor 3180 | 32503 359 | 47s77 | 7Ta2s0 | 101938 | 470se | 7218 | 67299 | 82662
Information and

communication

senvices 101 980 139305 | 152987 | 232257 | 191378 | 240992 | 351560 | 355508 | 348737 | 391270
Cmmed | | |

snces CVTISBT | 156001 | V2497 |  VSTTV| 182456 | 199639 | 262863 | 317151 | 281074 | 298091
Economic

framework 335217 363 483 493154 544118 612373 703 369 968 057 933506 1049 281 989 437

Natural resources 256 874 294 645 391322 472 871 638 827 651085 534072 557782 630786 564 410

Division 3:

Society 1865914 1569 371 2180 662 2820755 3266113 3540172 2988 330 3750 653 3703025 3941413
Society

undossified | | 0 0o o 0 0 0 0 o o] 0
ol TIS039 | 65| T074 95T | T97se | 1652001 | 1730300 | 1073726 | 1915131 | 1682004 | 2033842
Education and

i 2265 | STN0B| TN | 955 | 90267 | VOAI7M | 1057301 | 1297282 | 1272888 | 1310973
Social

development

and community

services 313280 367738 366099 519 649 701 234 768 158 657 303 538240 548113 597198
Division 4:

Environment 554758 456 619 629133 614011 737 262 780 436 1070418 1105 385 1139091 1094 682
Environment

uncossified | | 0] o o] 0 0 0 0 ol 0o 0
Environmental

oovedge | 230440 | 184169 | 269688 | 246804 | 331243 | SI909 | 469090 | 42706 | 423839 | M3038
Environmental

aspects of

development 168 956 154 462 202787 212879 233 609 233 947 317976 353 870 356 402 347753
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S0CI0- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVE | R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Environmental
and other aspects 153 362 117989 156 658 154 328 172411 204 580 283 352 298 809 358 850 303890

Division 5:

Advancement

of knowledge 2903975 2713487 3087 684 3583 508 4269 886 4631099 4767 086 4891 055 4 676 061 4869 640
Advancement
of knowledge
undlossified 0 0 0 0 0 0 0 0 0 0

Natural sciences,
technologies and
engineering 1731540 1633257 | 2006195 | 2262831 2887227 | 3269179 | 3373533 3346297 | 3197657 | 3323014

Social sciences
and humanities 1172 435 1080 231 1081488 1320 677 1382 659 1361920 1393552 1544 758 1478404 | 1546626
Total 7333153 7292 853 8 377 575 9876623 11659258 13009876 13183119 14178960 13785736 14232128

Table C.140: Proportional higher education sector R&D expenditure by socio-economic objective (2012/13 to 2021/22)

S0Clo- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC

OBJECTIVE (% % % % % % % % % %
Division 1:

Defence 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
S N N B T AT AT
Division 2:

Economic

development

Economic

development

unclassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pantproducion | | | |
and plont primary

products 32 73 2.6 2.9 31 42 3.6 3.7 3.3 3.6
Mimd poducton| | | | | |
and animal

primary products 24 24 2.3 2.0 25 3.0 2.6 2.6 25 2.7
Mineralesowrees |~ | | | |
(exdudingenergy)) 09 | 18 W5 13 1.0 12 L LI 09 | 10
Energy resources 13 1.1 0.9 0.9 0.6 0.8 08 09 051 0.6
sy |22 | T T T e
Modocig | 48| AT ] ¥, 39 38 N R 3 M 31
Consfrucfon |~ 1w, ), 11 1.5 1.7 220 3 13 12
Transport 04 04 0.5 0.5 0.6 0.8 0.4 05 05 0.6
Womafonend | | | | | 01
communication

sios | Wl 8| 24 16 Wl o] 25| 25| 27
Commercial

servies 15 21 15 13 1.6 15 20 2.2 20 21
fonomc | | | 1 1
ook | 46| 0 9] 5553 s 13| 6| 6| 10
Natural resources 35 40 47 48 55 50 41 3.9 4.6 40
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SOcio- 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18  2018/19  2019/20  2020/21  2021/22
ECONOMIC
OBJECTIVE % % % % % % % % % %

Division 3:
Society
Society
undlossified 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Hedlth 15.7 9.0 12.8 13.9 14.2 13.3 9.7 135 13.7 14.3

Education and
training 55 75 8.8 9.4 7.8 8.0 8.0 9.1 9.2 9.2

Social
development
and community
services 43 50 44 53 6.0 59 50 3.8 40 42

Division 4:

Environment

Environment
unclassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Environmental
knowledge 3.2 25 3.2 2.5 2.8 2.6 3.6 3.2 3.1 3.1

Environmental
aspects of
development 23 21 24 2.2 20 1.8 24 25 26 24

Environmental
and other aspects 2.1 1.6 1.9 1.6 15 1.6 2.1 21 2.6 21

Division 5:

Advancement

of knowledge

Advancement
of knowledge
unclossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 | 00
Natural sciences,

technologies and
engineering 23.6 224 239 22.9 248 251 25.6 23.6 23.2 23.3

Social sciences

and humanities 16.0 14.8 12.9 13.4 1.9 10.5 10.6 10.9 10.7 10.9

Table C.141: Higher education sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCE 2012/13  2013/14  2014/15  2015/16  2016/17 2017/18 2018/19  2019/20  2020/21  2021/22
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

om(ope | 52861 | S22 e12a%9| 97099 | 1002978 | 1017363 | 10799 | 113901 | 110043 [ 1161879
FeoSte | 3sel77 | weas)| o3| SIae) | esede|  eANIs | ws7or | eioe|  edds | emsn
Gaeng 208817 | 223369 | 273330 | 3305576 | 4105297 | 47900 | 3730236 | 4188408 | 447424 | 4112581
Kb | V13725 | 750507 | SNIT| suaesd | 11sT7am|  14ees| 164915 | 1430|176k | 147
oo | w0435 | V7307 716352 | g 0809|353 | 36| 466703 | 0991 | 576400
Momogo | 182192 | 14734 | 1a6sT| 1076 |  MgoRl| 1Sl | 05| 3o | owest| o
NoWest | S5 | a0s93 | AOASTS| 1S ae9NT|  w9n%e | ssRess | esess3 | sSNIe | eand0
Nokem Cope | 164483 | V61603 | 16769 | Tedds7 | I885IS| 1804 | W74 699 | w3 | 7asn2,
Western Cape 2169 606 2399489 2755339 3139 800 3659198 47256902 4423997 4797779 4749 419 4986 962
Total 7333153 7292853 8 377 575 9876 623 11659258 13009876 13183119 14178 960 13785736 14232128
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Table C.142: Proportional higher education sector R&D expenditure by province (2012/13 to 2021/22)

PROVINCGE 2012/13  2013/14  2014/15  2015/16  2016/17  2017/18  2018/19  2019/20  2020/21  2021/22
% % % ) % % ) ) % %

fogem(ope | 81 L I LN — 9. 86 8 N3 S L0 W— 881 ... 82
Free Sife S T 621 . C A — 53 3 67 LI S 2 S g I bl
bwteng | B L AL .2 333 352 328 L — B3, 51 ...
L L2 WL 2 — L AN %9 10 L — L L S
Limpopo . L T (L I (- — 23 26 28 L S N 89 1 40
Mpumelongo | 25 LU L2 — 19 13 12 A ] L3 I L A e
Norh et e AL CLJ I Bl 4. 4. 3.5 BRI S S 01 43
Northem Cope | 22| L2/ I L2 — 17 16 14 L S— 121 ] 041 05
Western Cope 29.6 329 329 318 314 327 336 338 345 35.0

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.143: Higher education sector R&D personnel in headcounts and fulltime equivalents by occupation (2012/13 to 2021/22)

HEADCOUNTS
TOTAL

FULL-TME EQUIVALENTS (FTEs)
TOTAL RESEARCHERS* TECHNICIANS

RESEARCHERS* TECHNICIANS OTHER R&D
PERSONNEL

OTHER R&D
PERSONNEL

2018/19
2019/20
2020/21

2021/22

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.
* Excluding doctoral and post-doctoral students.
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YEAR
2019/20

Reseachers™
Other personnel directly supporting R&D
Total
Researchers**

Other personnel directly supporting R&D
Total

2020/21

Researchers™

Other personnel directly supporting R&D
Total

Researchers**

Other personnel directly supporting R&D
Total

2021/22

Researchers™

Other personnel directly supporting R&D
Total
Researchers*™

Other personnel directly supporting R&D
Total

HEADCOUNTS
TOTAL

MALE

FEMALE

FULL-TIME EQUIVALENTS (FTEs)

TOTAL

MALE

,,,,,,,,,,,, $3371| 28313 25058 221530 120122
2160 1283 877 849.2 5303
2107.2
251094 132199
25727 13 481 12246 6165.6 32554
""""""" 2160 1283 877 849.2 530.3
""""""" 4631 1548 3089 21072 4774

32524
TOTAL

16312
MALE

16212
FEMALE

25039

9122.0
TOTAL

21771.6

4463.0
MALE

11608.9

953

1021.5

2044.0
248431

651 13452 12199 60341 3159.8
,,,,,,,,,,,,, 2267 1314 953 10215 598.9
4250 1302 2948 20440 585.9

32168
TOTAL

54784

16 068
MALE

16100
FEMALE

9099.6
TOTAL

4 344.6
MALE

77777777777 28746 26038 21 861.6 115680
77777777777 1182 861 882.9 ST
1364 2968 20453

61159 31292 29 867 24789.8 127035
26759 14052 12707 5896.4 3086.0
""""""" 2043 1182 861 882.9 5116
""""""" 4332 1364 2968 20453 623.9
33134 16 598 16536 8824.6 42215

*Includes doctoral students and post-doctoral fellows. Also includes specific categories of R&D personnel (from 2016,/17).
**Excluding doctoral and post-doctoral students. Also includes specific categories of R&D personnel (from 2016/17).

Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are clussified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

FEMALE

10140.8

4659.0
FEMALE

10168.8

4755.0
FEMALE

10293.6

4603.1

TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

TOTAL FTEs
AS % OF
TOTAL
HEADCOUNTS

TOTAL FTEs

AS % OF
TOTAL
HEADCOUNTS
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OCCUPATION HEADCOUNTS FULL-TIME EQUIVALENTS (FTEs)
2019/20 TOTAL FEMALE TOTAL TOTAL FTEs AS % OF
TOTAL HEADCOUNTS
Researchers®
Technicians directly supporting R&D
Other personnel directly supporting R&D
Total 28.0
2020/21 FEMALE TOTAL FTEs AS % OF
TOTAL HEADCOUNTS

Researchers®
Technicians directly supporting R&D

Other personnel directly supporting R&D

Total 28.3

2021/22 FEMALE TOTAL FTEs AS % OF
TOTAL HEADCOUNTS

Researchers®
Technicians directly supporting R&D
Other personnel directly supporting R&D

16 536

*Excludes doctoral students and post-doctoral fellows. Includes specific categories of R&D personnel.
Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for a period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

OCCUPATION HEADCOUNTS FULL-TIME EQUIVALENTS (FTEs)
2019/20 TOTAL MALE FEMALE TOTAL TOTAL FTEs AS % OF
TOTAL HEADCOUNTS

27176

13269.7

14593.6

Postdoctoral fellows

Doctoral students

Master's students (full research masters)

Master’s students (coursework plus thesis with
research component) 97582

Total 40339.2 46.3

2020/21 FEMALE TOTAL TOTAL FTEs AS % OF
TOTAL HEADCOUNTS

2817.3

12926.2

13429.1

Postdoctoral fellows

Doctoral students

Master's students (full research master’s)

Masters students (coursework plus thesis with
research component) 86713

Total 378449 463
2021/22 FEMALE TOTAL TOTAL FTEs AS % OF
TOTAL HEADCOUNTS

2689.1

13276.1

133274

Post-doctoral fellows

Doctoral students

Master's students (full research master’s)

Master's students (coursework plus thesis with
research component)

8668.8
37 961.4

45525
Note: Master's students are separated into two categories (from 2016/17).
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Table C.147: Higher education sector R&D personnel in headcounts by occupation, qualification, population group and gender

(2021/22)
OCCUPATION AND TOTAL  SUBTOTAL AFRICAN COLOURED INDIAN/ASIAN  WHITE NON-SA
QUALIFICATION
MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE MALE  FEMALE
Researchers* 26759 14052 12707 4679 4133 684 879 1076 1342 4461 5087 3152 1266
Doctoral degree or
equivalent 14495 | 8373 | 6122 2101 | 145 363 358 559 609 2878 | 2816 | 2472 888

Master's, honours,
bachelor or equivalent | 10932 | 5061 5871 2345 | 2418 280 452 466 647 1408 | 2041 562 313

Diplomas 1332 618 14 233 264 4 69 51 86 175 230 18 65
Technicians directly
supporting R&D 2043 1182 861 527 372 207 136 67 49 329 278 52 26
Doctoral degree or

oot | ml o | om| w6 8| 9| w0 wm| | 15| ¢
Master's, honours,

| bochelororequivalent | 916 | d67 | M9 m3)  nM5| %) 70w s e ws| w0
Diplomas 850 574 276 232 143 168 58 30 5 134 67 10

Other personnel
directly supportingR&D 4332 1364 2968 692 1123 195 704 56 142 288 831 133 168

Doctoral degree or

| equvalent | Me | me| 20 102] 58 14 3 L2 E1 ST 8 26| 9.
Master's, honours,

| bacheloror equivalent | 1861 | 579 | 1282 | 292 | 493 66| 238 nlo 62 135] A7) 65| 82
Diplomas 2025 569 | 1456 298 572 115 435 18 49 9 343 42 57
Total 33134 16598 16536 5898 5628 1086 1719 1199 1533 5078 61% 3337 1460

*Excludes doctoral students and post-doctoral fellows. Includes specific categories of R&D personnel.
Note: Headcounts include non-SA R&D personnel (from 2016,/17). Non-SA personnel are classified as those that are not from South Africa but are undertaking research in South Africa for  period exceeding six months.
They can be temporary or permanent residents as described by the SNA.

Table C.148: Higher education sector overview (2020/21 to 2021/22)

HIGHER 2020/21 2021/22

EDUCATION R&D EXP-  RESEARCHER RESEARCHER POSTGRAD  POSTGRAD ' R&DEXP-  RESEARCHER RESEARCHER POSTGRAD  POSTGRAD

OVERVIEW ENDITURE ~ HEADCOUNT* FTE* HEADCOUNT  FTE ENDITURE  HEADCOUNT* FTE* HEADCOUNT  FTE

R’ 000 R’ 000

Private universities 86 064 165 734 3N 1189 141 429 139 a7 471.0 121.1

Public universities 12177 813 21 044 4986.2 24707 143355 12773127 22126 5083.2 25230.0 14364.3

Nelson Mandela Metropolitan

University 401 472 868 1454 662 3214 407 031 888 1326 718.0 3525
| NortrWest University | 498343 75| 2625 1 N8| s | 699 | 3495 | 17490 11066
| Rhodes Universty | . 30653 43| 1754 685 6795 | 305470 g | 6540 6540
| Sefako Makgatho heath |||

Sciences University 199141 645 1274 90 64.5 208 553 704 140.0 139.0 98.8
| Univesity of Cope Town |~ 1871443 14| 4105 2561 16104 | 2026477 103 3800 | 26000 16407
| Unversty of Fortoe | 181585 A 104.] 582 46| 190795 26| 041 5460 3416
| Universiy of lohamnesburg | ¢ 687668 1672] 309.3 1805 12285 792760 | T 192 19560 12553
| Universiy of KwoluluNotol | g5 | 2314 532.1 3243 14603 | 889371 | 2087 5622 | 33510 14834
| Univesiy of Limpopo | 3738 93] 273 310 1735 | a7s43| 78| 35| 70| 1384
| Universty of Mpumolongs | || 349 | k| 64 0] 53
| University of Preforic |~ 1374844 | 2464 1928 273 15898 | 1124017| 49| 2093 28140 15021
Unvesiyof Soot o | 1350722 | V982  s812|  2ed9|  V@ed7|  993se|  19%3|  12|  27090| 18647

University of Stellenbosch 1838086 1789 529.8 2009 1149.3 | 1973377 1811 5325 2019.0 11353
| Universiy of the Free State | 350027 | 7] 1877 1435 5784 | 407801 666 | 1882 | 12290 ¢ 606.1
| Universiy of the Westem Cope | 782888 | | 1040 3120 1261 5648 | 793623 | 1040 | 3120 13880 6128
UnstolteWassond | 1012620 38750 | aia| TS| i | am| ] i | s

University of Zululand 172 690 319 159.5 319 161.5 197 082 345 1725 347.0 200.3
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HIGHER 2020/21 2021/22 |

EDUCATION R&D EXP-  RESEARCHER RESEARCHER POSTGRAD  POSTGRAD | R&D EXP-  RESEARCHER RESEARCHER POSTGRAD | POSTGRAD
OVERVIEW ENDITURE ~ HEADCOUNT* FTE* HEADCOUNT  FTE ENDITURE  HEADCOUNT* FTE* HEADCOUNT  FTE
R’ 000 R’ 000

Universities of (science)

and technology 1521859 899.8 21256 1289.1 1317 572 4494 175 23240 1479.8

Cape Peninsula University of

Technology 237193 787 124.6 393 200.0 219 364 698 109.6 339.0 2457
| Wler Siso Universityof | |||

Technology and Science 279 321 714 142.8 88 64.9 219052 908 136.2 82.0 60.7
| Centol Universty o Technology |~ 212552 | 3:3| 1938 215 997 [ 1751 w2 008 060 89.7
| Durbon Universiy of Technology |~ 175143 ; o 120.1 567 w9 | wm| o 6730 | 3610
| Mongosuthu Universiyof || |||
oy | wsis| w9l ome| v vl wws| | we) w0 1m0

Tshwane University of Technology 381 466 922 193.6 574 314.0 283 306 879 175.8 632.0 459.2
| Universty of Venda for Scence |~ || | ||

and Technology 105 208 433 433 253 177.1 111190 425 425 234.0 1638
| Vool Universty of Technology |~ 97462 30| 491 149 92.6 89944 | | 83 190 807

TOTAL 13785736 25 651 6034.1 27 334 157435 14232128 26759 58%6.4 28025.0 15965.2

**Missing personnel data were supplemented from the HEMIS database. Collected personnel data may differ from HEMIS data in some cases due to definitional differences in personnel categories. Where no data was
provided, a statistically generated estimate was created.

*Excludes post-doctoral and doctoral students. Includes specific categories of R&D personnel.

Note: Headcounts include non-SA R&D staff from 2016,/17. Non-South African personnel are classified as those that are not from South Africa but undertaking research for a period exceeding six months.

They can be temporary or permanent residents as described by the SNA.

REFERENCE YEAR SURVEY YEAR GDP LEVEL (CURRENT GDP LEVEL (CONSTANT EMPLOYMENT

VALUES) 2015 VALUES)
R mill. R mill. (000.)

0113 | 3566 385 47952 | 455
o 3868 630 . 13055
o 4133473 L 19459
o 4420793 a0y 15675
o e SEULTL | 16212
o S By 16378
o P ey 16291
o 2055207 486l | 16383
o 9567 974 Aoy 14995
2021/22 6 208 786 4513044 14914

Data source: Stats SA (20220)
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The South African National Survey of Research and Experimental Development (R&D Survey) is one of the tools used to monitor
and evaluate the performance of the national system of innovation (NSI).

The R&D Survey can be thought of as three survey instruments covering the four main sectors described in the Frascati Manual:
business enterprise, government, private notfor-profit and the higher education sectors. In South Africa, the science councils are
extracted from the government sector and reported separately, thus comprising a fifth South African sector.

The scope of the survey includes all units performing R&D, either continuously or occasionally. Output tables are agreed in advance
of the survey between CeSTll and the DS as a standard.

The survey collects data in accordance with the guidelines recommended by the OECD in the Frascati Manual (OECD, 2002; 2015).
This helps to maintain coherence and international comparability. The System of National Accounts (EC, IMF, OECD, UN and the
World Bank, 2009) and the national system of innovation differ on the identification of target units and definitions.

In the interests of coherence of its data with other South African economic survey data, the South African R&D Survey takes care
to use standards and methods applied or recommended by Statistics South Africa. Concepts and definitions are aligned as far as
possible with those in use by the National Statistical Organisation (NSO) (Stats SA, 2010a). Indicators that use external data are
sourced from Stats SA surveys. These are:
Gross domestic product values for the 2022 annual reference period taken from the quarterly Stats SA GDP statistical
release PO441 (Stats SA, 2023); and
Employment level value for the first quarter of 2022 obtained from the Stats SA Quarterly Labour Force Survey statistical
release PO211 (Stats SA, 2022).

The survey also uses the Standard Industrial Classification (Stats SA, 2004) codes for business sector industrial classifications

employed by Stats SA.
Overall, HSRC-CeSTIl performs quality management in line with practices recommended by Stats SA in the South African Statistical

Quality Assessment Framework (SASQAF) (Stats SA, 2010b). The survey was conducted according to a project plan aligned with
the phases of the Statistical Value Chain (SVC) illustrated in Figure D1, which is modelled on practice at Statistics SA.

Statistical Value Chain

Quality Management and Metadata Management

&
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Three questionnaires were used in the survey for the business sector, the higher education sector, and government departments,

research institutes, museums, science councils and not—For—profit organisations.

R&D performers in sectors were taken to be any units that had R&D expenditure or were likely to have had R&D expenditure in
2021/22. Table D.1 describes each of the fieldwork periods employed by sector and provides their respective reference periods.
All sectors were surveyed as a census.

SECTOR

Business

Not-for-profit

Government

Science councils

Higher

education

DESCRIPTION

Large, medium and small (micro)
business enterprises, including stafe-
owned enterprises.

Non-governmental and not-for-profit
entities. Those registered as section 21
companies.

National and provincial departments,
local government, museums, research
institutes and other research units with
an R&D components.

The nine science councils established
through Acts of Parliament.

All public higher education insfitutions
as well as private higher education
institutions that performed R&D.
Teaching hospitals were also included
in this sector.

REFERENCE PERIOD

1 April 2021 to 31 March 2022 or
nearest complefe financial year

1 April 2021 to 31 March 2022 or
nearest complefe financial year

1 April 2021 to 31 March 2022 or
nearest complefe financial year

1 April 2021 to 31 March 2022 or
nearest complefe financial year

Calendar year (ending 31 December
2021)

METHOD OF SURVEYING

A purposive design was used for the register of the
business sector, and the frame was constructed from
the business register thus developed and maintained
by HSRC-CeSTII since 2002. Al known and likely
R&D performers were targeted including those that
were on the current frame.

All known and likely R&D performers were surveyed
following an investigation of a list of registered
non-governmental and not-for-profit organisations
including those that were on the current frame.

Government departments were surveyed using a
census approach. All government departments,
associated research institutions and museums
performing R&D at nafional, provincial and local
levels were included in the government sector.

Higher education institutions, namely universifies,

universities of science and technology, institutes of
education and private higher education insfitutions
were included in the higher education sector frame.

All public higher education insfitutions were surveyed.

FIELDWORK AND

FOLLOW-UP PERIOD

18 November 2022 to
31 August 2023

18 November 2022 to
31 August 2023

18 November 2022 to
31 August 2023

18 November 2022 to
31 August 2023
18 November 2022 to
31 August 2023

The R&D data were collected through questionnaires that were sent to the units in each sector by electronic mail or by use of an
online submission system piloted in 2021. All five sectors were surveyed between 18 November 2022 and 31 August 2023.

A unit was considered as a response if:

The unit completed and returned a questionnaire with non-zero in-house R&D expenditure;

If the unit's in-house R&D expenditure, headcounts, and sources of fund data as a minimum were reported by the respondent
without a fully completed questionnaire, or,

If data were confirmed by the respondent after being imputed based on secondary data sources.

The data sources used for imputation included previous R&D survey responses as well as other private and public data sources
such as the Higher Education Management Information System (HEMIS) and Support Programme for Industrial Innovation (SPII).
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For each sector, a list of R&D-performing units was identified from existing lists and infelligence-gathering operations. These units
were verified as R&D performers to defermine the units to be surveyed before collection began.

Changes made to the 2016/17 R&D Survey collection instruments on the R&D personnel tables for all sectors were maintained

in the 2021/22 R&D Survey and include explanatory footnotes. This was done to report on foreign employees that could not be
categorised by population group during previous surveys. The R&D personnel changes included an additional classification of the
population group of R&D personnel as non-South African personnel.

Business sector

CeSTll has developed a register of known or likely R&D performers in the business sector from several information sources, including
the JSE Top 100 Companies, Technology Top 100, Support Programme for Industrial Innovation (SPIl) and Technology and Human
Resources for Industry Programme (THRIP). A list of 920 companies was investigated. A total of 467 business sector units were
selected for the 2021/22 survey period. Of this cohort, 280 units were reported as in-scope units and 32 as out-of-scope. A total
of 33 units were imputed to account for non-response of in-scope units.

Non-response during the 2021/22 survey may be attributed to several issues including resistance from respondents to participate

in the survey and newly appointed individuals assigned to R&D survey responsibilities within their companies. Post-COVID-19, the

country reverted to more traditional business practices, however, respondents still referred to the economic challenges experienced
during and post the pandemic and the lack of funding resulting in many entities phasing out their R&D activities. Negative outcomes
of R&D tax incentives were also indicated as a contributor to resistance to participation in the survey.

Steps were implemented to improve the quality of the survey through new business coverage expansion activities including the
Business Sector Coverage Improvement Project, continuing with traditional business intelligence efforts, and cleaning existing
registers, all to expand coverage through the addition of new units to the frame to boost response rates.

The business intelligence strategies implemented for the 2021/22 R&D survey included:
1. Cleaning the existing frame — removing units that had become out-of-scope
2. Frame building activities through business intelligence — addition of new units
3. Identifying events to improve the visibility of the R&D Survey and networking with the intent of identifying entities likely to
perform R&D
4. Sectoral engagements with R&D performers

The business register for the 2021/22 survey underwent a very strategic and thorough cleaning process. The previous survey cycle
included many out-of-scope units. These units were identified and removed from the frame (including units that have advised no-R&D
for three years or more, units that were imputed for three years or more). Prior to removal, these units were investigated again and
only two units were found to be eligible for inclusion. Approximately 429 new units were investigated, of which only 11.4% were
deemed eligible for inclusion in the frame. Business intelligence and register cleaning activities produced a much cleaner frame
and resulted in the survey obtaining much improved response rates.

In addition to business intelligence activities, the 2021/22 survey also included several virtual engagements with respondents as
well as faceto-face meetings. This strategy worked well to overcome resistance to participation in the survey and to receive more
complete questionnaires from respondents.

Science councils sector
Seven R&D-active science councils responded to the survey questionnaire. One of these science councils was surveyed at the level
of its constituent units resulting in a total of 11 reporting units for the 2021 /22 financial period.

Not-for-profit sector

The fieldwork staff investigated a list of 103 units within the notfor-profit sector, which consisted of well-known and likely R&D
performers. Fifty-four units were deemed in-scope and selected to compile statistics for the 2021/22 R&D Survey. The notfor-profit
sector register also underwent a cleaning process as the previous survey cycle had included many outof-scope units. The fieldwork
staff identified and removed these units from the frame (including units that had advised no R&D for three years or more, or units
that were imputed for three years or more).
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Government sector

The government sector team investigated a list of 82 units consisting of national and provincial departments, municipalities, research
centres and museums. Sixty-eight possible R&D performing units were selected to be surveyed for the 2021/22 survey cycle. The
government sector register also underwent a cleaning process. The previous survey cycle had included many out-of-scope units.
These units were identified and removed from the frame (including units that had advised no R&D for three years or more, or units
that were imputed for three years or more).

Higher education sector
In the 2021/22 R&D Survey, the survey frame for the higher education sector was 32, which consisted of six private universities
and 26 public universities.

The funding of research chairs is included in these estimates. Further amendments to the collection instrument included specific
categories of R&D personnel relevant to higher education only — these are emeritus professors, research fellows, honorary research
associates or equivalent. Such persons do not incur a salary at the university but there are time and costs associated with them.
The Frascati guidelines classify specific categories of R&D personnel as researchers and recommend they be included in reporting
R&D activity. Costs incurred by the specific categories of R&D personnel are included as “specific categories of R&D personnel
costs” and are included in the other current expenditure. As of the 2016/17 R&D Survey, the master’s student category was split
info two types: master’s students (full research master’s) and master’s students (coursework plus thesis with research component).

The frame used in previous R&D survey cycles included many out-of-scope units. Cleaning the frame for all sectors is an essential
step, and it is unavoidable that a lower number of enterprises will remain on the frame at the end. To counter this effect, frame-
building activities were implemented in parallel, appealing to various new sources with the intent of identifying and investigating
entities most likely involved in R&D. The addition of these new units makes up for units lost and expands the register. Units that
have temporarily ceased R&D activities are kept on the register and re-investigated in future surveys. The cleaner frame may be
part of the reason for improved response and collection rates in the 2021/22 reference year.

In addition to frame maintenance measures, the resistance to participate in the R&D survey (mostly from the business and notfor-
profit sectors) resulted in the R&D survey project team implementing strategic and focussed measures to counteract this. These are
listed below.

1. Extending fieldwork: Fieldwork for the R&D Survey 2021/22 commenced in November 2022 to make up for time lost
due to the COVID-19 pandemic. Fieldwork was scheduled to end on 31 May 2023 but was extended by two months due
to a lack of responses, and the addition of new units to the existing register.

2. Targeting the top 200 firms: The Frascati Manual recommends that all size classes be covered in an R&D survey.
However, considering that large firms contribute significantly to R&D, every effort must be made to ensure coverage of
large firms (OECD, 2015: Chapter 7). In addition to the units already in the field, the top 200 South African firms were

identified to guide more focused fieldwork efforts in the business sector.

3. Sectorising firms in the business sector: The business sector consists of 10 industrial sectors based on Standard
Industrial Classification codes. Researcher expertise based on industrial sectors was identified to focus solely on these
sectors based on the business frame of responding units. This ensured a higher quality of R&D frame maintenance with
the inclusion of R&D performing entities and quality checking of data received, based on sectorised expertise.

4. Prepopulated questionnaires: In the case of new respondents or respondents who were not able to complete the
survey, historical data submissions, involving or considering the use of a statistically generated GDP inflation factor, and
annual reports were used by researchers to compile questionnaires. Respondents were sent the questionnaire and allowed
to amend or edit where necessary and then approve and sign off the questionnaire. This strategy was implemented for all
sectors with outstanding units. If no response or adjustment was received, the commute would be recorded as a regular
commute/estimated value/unit imputation.
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5. Digital meetings: Where possible, virtual meetings were scheduled with respondents to further improve response rates.
Virtual meetings required no travel and were convenient for respondents’ busy schedules. These meetings were conducted
frequently with respondents and senior CeSTIl staff members could interact with respondents, which improved response
rates and the quality of data received.

6. Face-to-face visits with respondents: Face-to-face visits were conducted with business sector respondents to garner
improved rates, especially from respondents who had difficulty returning the survey data. Three rounds of visits were
conducted in Gauteng (February — March 2023) and Western Cape (November 2022). A total of 53 visits were conducted

in these two provinces and proved very successful.

7. Workshops with respondents: A virtual workshop was held with the higher education respondents to help onboard
them using the new online web-based platform for data collection. A formal structured NPO workshop was held with
respondents on 9 March 2023 and 22 delegates attended the online workshop. The purpose of the workshop was to:

Provide a platform to share information and support engagement with respondents.

Improve the understanding of the purpose and value of participating in the R&D survey.

Provide a live demonstration of the online RDI system; look at functionalities such as submitting data online,
downloading information, how to resolve log-in errors, and so on.

Communicate the latest 2020/21 R&D survey results, focusing on the NPO sector R&D expenditure.

Provide a platform for not-for-profit organisations to share and present the work they do that supports R&D activities
in South Africa.

The workshop proved to be a success and further workshops in other sectors will be held for the 2022/23 R&D Survey.

Questionnaire response rates for 2021/22 improved to 66,7% in 2021/22.

In addition, the 2021/22 survey period returned a lower rate of out-of-scopes. The relatively high number of out-of-scopes in the
business sector may be attributed to the requirements of the Frascati Manual guidelines, where the units selected for surveying
include likely R&D performers in addition to known R&D performers (OECD, 2015). The nature of R&D is such that there may be
a very small number of projects active in the R&D-performing business unit of a firm in any given year. These projects typically last
for around three years, according to reports from the field. Upon termination of the project, the R&D expenditure of a firm would
thus be nought for a particular reference period, which with the existing CeSTIl operational procedures would classify it as an out-
of-scope unit, even though it might very well perform R&D again in the future. For this reason, the R&D survey uses collection rates
as well as questionnaire response rates as key quality indicators of the collection phase of the SVC.

Non-response® was defined as failure to obtain a measurement on one or more variables for one or more units selected for the
survey. These include out-of-scope units. Out-of-scope units are defined as units that should not be included in the survey frame
because they did not belong to the target population in the reference period. Entities that returned a questionnaire stating nil in-house
R&D expenditure for the survey reference period were counted as out-of-scope for the 2021/22 R&D survey. In-scope units” were
defined as units performing in-house R&D or with likely in-house R&D activity.

Questionnaire responses were defined as those units not classified as non-responses within the set of all questionnaires sent out.
The questionnaire response rate was calculated using the following formula:

Responses

Questionnaire response rate =
P (Responses+Non-response)—(Outof-scope)

Adapted from (Sarndal, Swensson, & Wretman, 1992).

This is the HSRC-CeSTll operational definition.

L I _______________ @
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Collection rate was defined as the proportion of completed questionnaires received for the survey compared to the total number of
actively-reporting sample units on the sample registry.

Responses+Qutof-scope+Refusals

Collection rate = - —
Active reporting units

The weighted response rate is a measure of the fraction of R&D expenditure collected from responses. It was calculated as:

R&D expenditure obtained from responses

ight te =
Welg ed response rate (R&D expenditure from responses + Unit imputations)

The survey unit imputation rate was defined as the number of eligible non-responding units that had all data imputed as a fraction
of eligible units. It was calculated using the following formula:

Unit imputations

Survey unit imputation rate = (Response+Non-response)—(Out-of-scope)

Table D.2: Quality indicators of survey coverage by sector (2021/22)

SECTOR NUMBER  NUMBER NON- OUT-OF- RESPONSES QUESTION-  COLLECTION UNIT WEIGHTED  NUMBER
OF UNITS  OFUNITS  RESPONSE  SCOPE NAIRE RATE IMPUTATION RESPONSE  OF UNITS

INVESTI- SELECTED RESPONSE RATE RATE USED TO
GATED TO COLLECT RATE COMPILE
STATISTICS STATISTICS

Business 64.4%

Notfor-profit 103 54 20 4 34 68.0% 72.2% 16.0% 91.4% 42

Government 82 68 26 8 42 70.0% 194% | 67% | 9%.0% | 46
Science

councils 11 11 0 0 11 100.0% 1000% | 00% | 1000% | m
Higher

education
HE: Public
HE: Private
Total

32 32 li 0 25 78.1% 78.1% 15.6% 87.8% 32

26 26 6 0 20 76.9% 76.9% 19.2% 87.7% 25

83.3%

75.6%

The unit imputation rate decreased from 12.0% in 2020/21 to 8.5% in 2021/22.

Imputation is a procedure for entering a value for a specific data item where the response is missing or unusable. The R&D survey
strives to keep the rate of imputation as low as possible while striving to include all likely sources of R&D activity in the final estimates.
Since 2012/13, the rates of imputation have been reported, along with the age of the data used to impute (Table D.3). Imputations
are only used upon verification from respondents or where available information confirms continued R&D activity. The survey mostly
employs an estimation procedure that uses data from a previous return adjusted by a GDP inflation factor. A unit is selected for
imputation only if sector leaders have convinced themselves of the existence of R&D activity in those units. Where it was not possible
to obtain company confirmation, individual fieldworkers were responsible for providing evidence of ongoing R&D activity to qualify
units for imputation. The survey employed varying degrees of imputation. In some cases, a total R&D expenditure figure reported
by the respondent (by email or telephone) was used to impute the remaining data items using a model employing available sector
R&D profiles. In other cases, publicly available data were used. Lastly, an R&D profile for a unit was generated based on its known
historical R&D profile adjusted by an inflation factor. In the latter case, financial data on R&D were decreased by a GDP inflation
value of 11.4% in 2021/22.

@ L I -
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All sectors reported a higher imputation rate, except for the business and private higher education sectors who reported lower
imputation rates compared to those obtained in the 2020/21 R&D Survey.

AGE OF DATA BUSINESS NPO GOVERNMENT  SCIENCE HIGHER
COUNCILS EDUCATION

Imputed (data from current reference period)
Imputed (data from previous year)

Imputed (data more than one year old)
Commuted (data from previous year)
Commuted (data more than one year old)
Total

Personnel data for non-responding higher education institutions were imputed from personnel data obtained from HEMIS. R&D
expenditure for these units was imputed from a mathematical model or left unchanged from previous estimates.

Details of the imputation methods are available on request.

Data collection happened via two modalities: the online web-based data collection tool (RDI) and PDF and excel questionnaires,
with built-in validations.

Once the individual responses to the questionnaires, including summation and percentage calculations, had been checked by the
relevant fieldworker, the data were manually entered into the R&D Survey Management System (RDSMS). The same quality checks
were applied to data submitted via the online platform. Summary data were drawn from the system, and anomalies were identified
by cross-checking results and returned to sector leaders for verification and correction.

Data tables were drawn from the data in the form of outputs agreed upon by HSRC-CeSTIl and the DSI at the start of the survey
project process. These included time-series data that were added from previous surveys for multi-year comparison. Final data quality
checks were performed using the time-series data by looking for consistency with expectations, checking other sources of data, and

also taking into account the economic environment and external data sources.

Tables on the state-owned enterprises were produced by selecting known SOEs from enterprises in the business sector.

The 2021/22 R&D Survey reports will be disseminated to all respondents as well as other users of the R&D statistics. This report is
available on request from HSRC-CeSTIl and the DSI.

The report can be downlooded From the HSRC- CeSTII and DSI websnes

https: //www. dst ov.za/index.php/resource-center/rad-reports/r-d-survey-reports

Care is taken to ensure the confidentiality of respondent information, and the data presented in the report are therefore anonymised.

I 4444 S 0
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https://hsrc.ac.za/divisions/centre-for-science-technology-and-innovation-indicators
https://www.dst.gov.za/index.php/resource-center/rad-reports/r-d-survey-reports

Data from 2001 onwards is available from CeSTIl on request. The guidelines for accessing data may be downloaded from:

https://hsrc.ac.za/accessing-cestii-data/

Data extractions in response fo users’ special data requests are generally provided free of charge, unless substantial analytical
work is required to meet the request. Such data extractions are done in accordance with the approved data access protocol.

Access to the online data collection platform and several additional resources are available at:
https://rdisurveys.hsrc.ac.za

Data from the R&D survey series is archived according to established HSRC-CeSTIl procedures. Hard copies of the data from the
two most recent surveys are kept in safe storage at HSRC-CeSTIl, while the data from older surveys are kept in safe storage offsite.
All data are stored electronically on secure servers, and daily back-ups of databases are generated.

Data is curated by the HSRC and archived according to the HSRC policies on archiving and curation. Curated datasets and the

conditions under which these are available may be found at:
http: //dx.doi.org/doi:10.14749/1685446986

@—
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Mandate

The Centre for Science, Technology and Innovation Indicators (CeSTIl), within the Human Sciences Research Council (HSRC), conducts
the National Survey of Research & Experimental Development (R&D) Inputs 2021/22 Financial Year on behalf of the Department
of Science and Innovation (DSI). The Survey is conducted in terms of the Statistics Act No. 6 of 1999. Organisations
are therefore legally required to respond by providing accurate data on R&D performance. All data gathered for this survey
are confidential. Only the survey team have access to individual organisation data. The HSRC and DSI will not disseminate any
information identifiable with an organisation without their consent.

Purpose and scope

The R&D survey collects data on the inputs into intframural R&D activities performed in South Africa by all organisations (including
Business, Government, Science Councils, Notfor-Profit and Higher Education). The data is used for planning and monitoring purposes
and to support decisions that strengthen South Africa’s competitiveness. Previous survey results may be viewed at http://www.hsrc.
ac.za/en/departments/cestii. This survey covers the financial year 1 April 2021 to 31 March 2022 (or your nearest
complete financial year).

Due date

Kindly complete and return this questionnaire via email by . Should you wish to post your questionnaire
to us, please address your consignment to R&D Survey, Private Bag X9182, Cape Town, 8000.

Record keeping
PLEASE KEEP A COPY OF THIS QUESTIONNAIRE FOR YOUR RECORDS.

Assistance and feedback
If you need assistance please contact one of the survey team:

Sector Name Contact Number E-mail

Government Dr Mario Clayford (Sector Leader) 021 466 7829 mclayford@hsrc.ac.za
Government Ms Audrey Mahlaela 021 466 7925 amahlaela@hsrc.ac.za
Government Mr Theodore Sass 061 470 6983 tsass@hsrc.ac.za
Not-For-Profit Ms Natasha Saunders (Sector Leader) 021 466 7886 nsaunders@hsrc.ac.za
Science Councils Dr Mario Clayford (Sector Leader) 021 466 7829 mclayford@hsrc.ac.za

A feedback section is located on the back page of this questionnaire. We welcome your comments and suggestions.

National R&D Survey Project Leader
Dr Nazeem Mustapha, Chief Research Specialist
nmustapha@hsrc.ac.za | Tel: 021 466 7887

Details of person completing the questionnaire (please print):

Name (with fitle)[ j Tel [( )
Designation [ j Cell [( )

Signature E-mail [

| N N N

In order for HSRC-CeSTll to meet our obligations to produce national STl indicators on behalf of the DSI, we collect information

about R&D from various organisation types: businesses, notfor-profit organisations, science councils, government departments

and higher education institutions. We store this information in a secure database that is part of a data management system within
\the HSRC secure server environment. This information is retained in line with S14(1) and (2) of POPIA.

/

SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT | Statistical Report: 2021/22




The following definitions are important in the completion

of the survey questionnaire:

What is R&D?

Definition

This survey follows the approach of the Organisation for
Economic Co-operation and Development (OECD), which
defines research and experimental development (R&D) as:

“Creative and systematic work undertaken in order
to increase the stock of knowledge - including

knowledge of humankind, culture and society - and
to devise new applications of available knowledge.”

The basic criterion for distinguishing R&D from related activities
is the presence in R&D of an appreciable element of novelty
and the resolution of scientific and/or technological uncertainty,
i.e. when the solution to a problem is not readily apparent
to someone familiar with the commonly used knowledge and
techniques in the area concerned.

The R&D activity must be:
e Novel
e Creative
e Uncertain
® Systematic
¢ Transferable and/or reproducible.

All five criteria are to be met, at least in principle, every time
an R&D activity is undertaken whether on a continuous or
occasional basis.

Examples

* Investigating electrical conduction in crystals is basic
research; application of crystallography to the properties
of alloys is applied research.

e New chip designs involve development.

e Investigating the limiting factors in chip element
placement lies at the border between basic and applied
research, and increasingly involves nanotechnology.

® Much services R&D involves software development where
the completion of the project is dependent on a scientific
or technological advance and the aim of the project is
the systematic resolution of a scientific or technological
uncertainty.

Scope of survey

e The survey requests data on intramural R&D performed
by your organisation on the national territory of South Africa.

e Intramural (or in-house) R&D expenditures are all current
expenditures (including labour and other costs) plus gross
fixed capital expenditures (such as for land, buildings,
machinery and equipment) for R&D performed within a
reporting unit during a specific reference period, whatever
the source of funds. A reporting unit is a unit that supplies
the data for a given survey instance.

e Part 5 asks some questions on extramural R&D.
Extramural (or outsourced) R&D are the amounts of money
spent on R&D that is performed outside a reporting unit.

R&D includes - but is not limited to activities of
personnel who are obviously engaged in R&D.
In addition it includes:

e The provision of professional, technical, administrative or
clerical support and/or assistance to personnel directly
engaged in R&D

* Management of personnel who are either directly
engaged in R&D or are providing professional, technical
or clerical support to those performing R&D

e Software development where the aim of the project is
the systematic resolution of a scientific or technological
uncertainty

e Research work in the biological, physical and social
sciences, and the humanities

e Social science research including economic, cultural,
educational, psychological and sociological research

® Research work in engineering and the medical sciences

e R&D projects performed for other parties

* Feedback R&D directed at solving problems occurring
beyond the original R&D phase, for example technical
problems arising during initial production runs.

R&D excludes:
The following routine activities are excluded, except where
they are an essential part of in-house R&D activity:
e Scientific and technical information services
e Engineering and technical services
e General purpose or routine data collection
e Standardisation and routine testing
¢ Feasibility studies (except into R&D projects)
e Specialised routine medical care, for example routine
pathology services
¢ The commercial, legal and administrative aspects of
patenting, copyrighting or licensing activities
® Routine computer programming, [T systems work or
software maintenance where there are no technological
uncertainties to be resolved
¢ Market research
e Feasibility studies and pilot projects.

Key

@ Definition

Instruction
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Part 1: General Information

1. Parent organisation/department [ j

3a. Total number of employees working for
the organisation during financial year
(include staff on contract for six months or longer)

3b. Total number of employees working on
contract for six months or less
3c. Estimate percentage of time spent on R&D

per employee (working on contract for six months or less)

4. Intramural R&D in South Africa during the 2021/22 financial year

@ Definition

e Intramural R&D refers to R&D performed by the reporting unit on its own behalf or on behalf of others.

¢ Intramural R&D expenditures are all current expenditures (including labour and other costs) plus gross fixed capital
expenditures (such as for land, buildings, machinery and equipment) for R&D performed within a reporting unit during
a specific reference period, whatever the source of funds.

o |t excludes R&D projects funded by this organisation but carried out by others using their own facilities.

e Intramural R&D must be distinguished from extramural R&D which should be reported under Part 5.
e Only R&D performed within the borders of South Africa should be recorded.

4a. Did the organisation/unit perform any intramural R&D in South Africa during the 2021/22
financial year?

o ] vl ]

Do you think your organisation/unit will perform intramural R&D in the future?

Please tick = 2022/23 2023/24 2024/25

- ] U U
o Ul U
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4b. Did the organisation have extramural (outsourced) R&D expenditures during the 2021/22 financial year?

e If you have conducted intramural (or in-house) R&D in the 2021/22 financial year please continue to Part 2.

¢ If you have conducted only extramural (or outsourced) R&D in the 2021/22 financial year, please continue to Part 5.

e If you have indicated no intramural R&D or extramural R&D in Questions 4a and 4b above, please tick below
and return the questionnaire via post or email.

No intramural or extramural R&D - Nil return D
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Part 2: Intramural R&D Personnel

Report for all R&D personnel, permanent and contract (six months or longer)

Internal R&D personnel
Persons employed by the reporting unit who contribute to the unit's intramural R&D activities.

Researchers

Researchers are professionals engaged in the conception or creation of new knowledge. They conduct research and
improve or develop concepts, theories, models, techniques, instrumentation, software or operational methods. This
category must include Research Managers and other Research Executives.

Technicians directly supporting R&D

Technicians and equivalent staff are persons whose main tasks require technical knowledge and experience in one or
more fields of engineering, the physical and life sciences, or the social sciences, humanities and the arts.

They participate in R&D by performing scientific and technical tasks involving the application of concepts and
operational methods and the use of research equipment, normally under the supervision of researchers.

Other personnel directly supporting R&D
Other supporting staff includes skilled and unskilled craftsmen, and administrative, secretarial and clerical staff

participating in R&D projects or directly associated with such projects.
Note: All foreign headcounts should be recorded in the non-South African category

Do not include personnel indirectly supporting R&D

Typical examples are transportation, storage, cleaning, repair, maintenance and security activities, as well as
administration and clerical activities undertaken not exclusively for R&D (such as the activities of central finance and
personnel departments). Allowance for these should be made under overheads in R&D expenditure (Other Current
Expenditure - Question 7D) but such persons should not be included as R&D Personnel.

SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT
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. Headcount of R&D Personnel
Provide the headcount of all internal R&D personnel according to categories below.

Other personnel directly supporting R&D

Carry subtotals over
to Question 6
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6. Full-Time Equivalents (FTEs) and Labour Costs of R&D Personnel
Provide an estimate of Person Years of Effort (or Full-Time Equivalents) on R&D, according to the categories below.

CALCULATING FULL-TIME EQUIVALENT (FTE)
NOTE: For the purpose of this survey, an employee can work a maximum of 1 FTE in a year.

The following equation can be used to calculate FTE/effort on R&D:
(Person/s employed) x (Portion of their job spent on R&D) x (Portion of the year employed) = FTE on R&D

For example:
- a fulime employee who devotes 100% of their time to R&D:
1x1x1=1FTEonR&D

- a fulltime employee spending 40% of his/her time on R&D during half of the survey year:
1 x 0.4 persons x 0.5 years = 0.2 FTE on R&D

- a parttime employee working 40% of a full time year doing only R&D:
1 x0.4 x 1 =0.4 FTE on R&D

- 20 fulltime researchers spending 40% of their time on R&D during the survey year:
20 x 0.4 x 1 = 8 FTE on R&D

NOTE: Please calculate FTEs for all R&D personnel.

Headcounts Total Full-Time Equivalents ~ Average annual Calculated
(from Q5) (FTEs) labour cost per labour cost
R&D Personnel person of R&D
Solegoyes M F Total M F Total ~ R’000 (excl. VAT) R’000 (excl. VAT)
(A) (B) (A x B)

Researchers (incl. Research
Executives & Research Managers)

Technicians directly
supporting R&D

Other personnel directly
supporting R&D

Total Labour Cost of R&D

Carry over total calculated labour cost to Question 7C |
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Part 3: Intramural R&D Expenditure

7. Allocation of Intramural R&D Expenditure

CAPITAL EXPENDITURE ON R&D

@ Definition

=}

continuously in the performance of R&D for more than one year.

Including - but not limited to:
e Expenditure on fixed assets used in the R&D projects of your business.

identifiable software (systems or applications) and their descriptions and
supporting materials.

e Purchase of databases expected to be used for more than one year.

®  Major repairs and improvements on land and buildings used for R&D.

e Capital R&D expenditures are the annual gross amount paid for the acquisition of fixed assets that are used repeatedly or

o The full value of capital expenditure must be reported in the year of purchase (do not depreciate).
o |f the asset has been/will be used for more than one activity, include an estimate of the portion used for R&D.

o Capitalised software includes acquisition of software for R&D, including fees,
rights and licences expected to be used for more than one year, or separately ~ ®  Depreciation provisions.

Excluding:
e Other repairs and maintenance
expenses not used for R&D.

e Proceeds from the sale of R&D assets.

Vehicles, plant, machinery and equipment
Capitalised computer software
Total: Vehicles, plant, machinery and equipment and software

Land, buildings and other structures

LABOUR COSTS OF R&D

Labour Costs of R&D (to match Question 6)

OTHER CURRENT EXPENDITURE ON R&D

R’000 (excl. VAT)

>
SR YT Y

R’000 (excl. VAT)

N | N/ N

@ Definition

Including - but not limited to:

®  Materials, fuels, water, electricity and other inputs (i.e. all overheads/

running costs).

Repair and maintenance expenses.

Rents for research facilities: all fees and rents associated with R&D.

Payments to outside organisations for use of specialised testing facilities.

Payments to outside organisations for analytical work, engineering or

other specialised services in support of R&D performed by your business.

e Commission/consultant expenses for research projects carried out by
your business.

e Other R&D expenses and indirect costs not specified in 11 A, B or C.

e Current expenditures are composed of labour costs of R&D personnel and other current costs used in R&D.
e Services and items (including equipment) used and consumed within one year are current expenditures.
® Annual fees or rents for the use of fixed assets should be included in current expenditures.

Excluding:

R&D activities where research is outsourced.
Payments for purchases of technical know-how.
Payments for patent searches.

Depreciation provisions.

Other Current Expenditure

Total R&D Expenditure (A + B + C + D = E)

R'000 (excl. VAT)

R’000 (excl. VAT)
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8. Sources of Funds for Intramural R&D
Provide a breakdown of the total R&D expenditure (as reported in Question 7) according to sources of funds.

INTERNAL SOURCE OF FUNDS

Organisation ~ RO0O(exd.VAT)

CE N (

EXTERNAL SOURCE OF FUNDS

Government (includes Science Councils e.g. CSIR, Departments and Institutes)

Prtte il
(G reremran S (

Other Local Businesses (including Trade Associations)

N

Other South African Sources

Rest of the world

orsstermn |}

e L I ( )

*Notfor-Profit organisations primarily serving households. Funding from non-profit organisations primarily serving Business,
Higher Education or Government should be allocated to these sectors.

I 4444 S @
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9. Sources of Funds from the rest of the World (in R’000s) for Intramural R&D
If your organisation received R&D funding from the rest of the world, provide percentage contribution by sector and region.

% % % % % % % % %

% %

Funding of R&D from
the rest of the world

% %

% %

% %

* Including affiliated company, trade associations (affiliated denotes parent or subsidiary organisation)
** NPOs serving households only. Funding from non-profit organisations primarily serving Business, Higher Education or
Government should be allocated to these sectors. Donations from individuals should be recorded under this category.

10. Provincial Expenditure on R&D
Please state the location where your organisations/unit carried out R&D activities and the percentage of the total R&D
expenditure.

.@ Instruction

Specify where R&D is actually performed, rather than where it is managed/financed from.

SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT | Statistical Report: 2021/22



Part 4: Categories of Intramural R&D Expenditure

11. Intramural Total R&D Expenditure by Type of R&D
Specify the percentage of total intramural R&D expenditure by type of R&D.

Basic Research

L. Percentage
@ Definition
¢ %
e Basic research is experimental or theoretical work undertaken primarily to acquire new
knowledge of the underlying foundations of phenomena and observable facts, without any
particular application or use in view.
e The analysis of properties, structures and relationships with a view to formulating and testing
hypotheses, theories or laws.
e The results of basic research are usually published in peer-reviewed scientific journals.
Applied Research
. Percentage
@ Definition
E %
e Applied research is original investigation undertaken in order to acquire new knowledge.
It is, however, directed primarily towards a specific, practical aim or objective.
e Activities that determine the possible uses for the findings of basic research.
e The results of applied research are intended primarily to be valid for a single or limited number
of products, operations, methods or systems.
e Applied research develops ideas into operational form and may be published in peer-reviewed
journals or subjected to other forms of intellectual property protection.
Experimental Development
L. Percentage
@ Definition
= %
e Experimental development is systematic work, drawing on knowledge gained from research
and practical experience and producing additional knowledge, which is directed to producing
new products or processes or to improving existing products or processes.
Total (must sum to 100%) %
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12. Research Fields (RF)
Classify R&D according to Research Fields (see Appendix A in Codes book) and provide the associated percentage of the
total R&D expenditure per research field.

@ Definition

The RF Codes are based on recognised academic disciplines and emerging areas of study.

°
o~
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13a. Multi-disciplinary Areas of R&D
Please estimate the percentage of R&D expenditure allocated to biotechnology and nanotechnology.

Multi-disciplinary R&D combines several research fields or disciplines. If your organisation performs R&D, as described
below, please provide the applicable percentage of total R&D expenditure.

Note that the percentages will most likely not total 100%.

Definition

<m@

Biotechnology is application of science and technology to living organisms as well as parts, products and models
thereof, to alter living or non-living materials for the production of knowledge, goods and services.

Nanotechnology is the understanding and control of matter at dimensions of roughly 1 to 100 nanometers, where
unique phenomena enable novel applications. Encompassing nanoscale science, engineering and technology;
nanotechnology involves imaging, measuring, modelling, and manipulating matter at this length scale.

Multidisciplinary Area of R&D % of R&D expenditure
Biotechnology [ %]

o . Tick if no such
Nanotechnology [ /o] No R&D in these areas D =" R&D is done

13b. Specific Areas of R&D
Please estimate the percentage of R&D expenditure allocated to the following areas:

@ Definition

Open source software - computer software with its source code made in which the copyright holder provides the
rights fo study, change, and distribute the software to anyone and for any purpose

Space science — any of several scientific disciplines, such as communications, transport, engineering or health that
specifically studies phenomena occurring in the upper atmosphere, in space, or on celestial bodies other than Earth

Environment / sustainability R&D - any of several fields wherein research focuses on human, economic and
societal impact on the environment investigating its contemporary and future impact on society

New materials - materials science and engineering, involves the discovery and design of new materials, with an

emphasis on solids.

Specific Areas of Interest % of R&D expenditure

Open source software %

Space science %

Tuberculosis (TB), HIV/AIDS, Malaria %

Environment and sustainability R&D %

New materials %

YR Y YR Y
AN N N N N

. Tick if no such
No R&D in these areas D <~ R&D is done
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14. Socio-Economic Objectives (SEO)
Classify R&D according to Socio-Economic Objectives with associated % expenditure.
(See Appendix B in Codes book)

@ Definition

The SEO classification provides an indication of the sector of the national economy which will be the main beneficiary of
the R&D you are practising.
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15. Collaborative R&D

15a. Does your organisation collaborate on R&D with persons/organisations outside your own organisation?

Yes D Continue with Question 15b No D Go to Question 16

15b. With whom is R&D conducted in partnerships, alliances or collaboration?

Note: In the table below a single collaborative R&D project with several partners may be ticked in several places.
Collaborative R&D may be intramural or extramural. R&D collaboration can occur without expenditure — please note
zero expenditure in such cases.

Rest of the world consisting of... (tick as appropriate)

Africa . Central
Tick as appropriate i?l."h Foreign (outside Médd'le Europe CUSAé & South  China fRZS'. Other
rica SA) asf anada - of Asia

Higher Education
Institutions

Science Councils (e.g. CSR,
Mintek, MRC, ARC efc.)

Government Research
Institutes

g amioes (| (] () () )]

organisations

Other Companies
(including specialist
consultants, business
and trade associations)

e U U0 UO0OOUOUOUOOUOO

* Affiliated denotes parent or subsidiary organisation.
** NPOs serving households only. Funding from non-profit organisations primarily serving Business, Higher Education or
Government should be allocated to these sectors.
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Part 5: Extramural R&D (Outsourced/Contracted Out)

@ Definition

=]

Extramural R&D refers to:

e Outsourced or extramural expenditures being the amounts a reporting unit paid or committed o pay to another
organisation for the performance of R&D during a specific period.

e This includes acquisition of R&D performed by and/or grants given to other organisations for performing R&D.

R’000 (excl. VAT)

16a. State value of extramural R&D inside South Africa :}

16b. Please indicate the name of the organisation(s) that conducted the extramural R&D with the
associated expenditure inside South Africa

Approximate Value R’000

Outsourced to: (excl. VAT)

R’000 (excl. VAT)

17a. State value of extramural R&D outside South Africa :}

17b. If you have indicated extramural R&D outside South Africa in Question 17a, kindly provide the
approximate percentage by sector and geographic location

Percentage Extramural R&D Outside South Africa

DATA Africa . Central

Category CHEck (outside Médd: © Europe CUSAé & South China :{ Zs'. Other
SA) asl anada Americu O sia

Business™* % % % % % % % % %
Not-for-Profit o o % o o o o% o %
Organisations** ° ° o ° o o o o o
Foundations % % % % % % % % %
Government % % % % % % % % %
Higher O, O, O, O, o, O, O, O, o,
Education 7 % % % % % % % %
Total % TOTAL must sum to 100% of total extramural R&D outside SA R&D (Q17a)

* Including affiliated company, trade associations (affiliated denotes parent or subsidiary organisation)
** NPOs serving households only. Funding from non-profit organisations primarily serving Business, Higher Education or
Government should be allocated to these sectors.
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Your feedback matters

Please use this section to provide general feedback or data notes to the Survey Team

Thank you for your time and effort SURVEY

—
—

. . . i
science & innovation f —= I ISR( : stats sa
Department: ﬁqr Department:
Science and Innovation _— i Statistics South Africa
REPUBLIC OF SOUTH AFRICA —— E' ool E Covoen REPUBLIC OF SOUTH AFRICA
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SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT:

STATISTICAL REPORT 2021/22

In order to improve the quality and relevance of the R&D statistics, it would be useful to receive the views of users of this publication.
It would therefore be appreciated if you could complete the following questionnaire and return by fax to +27 (0)21 461 1255 or
by e-mail o RnDSurvey@hsrc.ac.za.

1. Name and address of respondent:

Name and title

Designqtion/occupation

Name and address of organisation or enterprise

2. Which of the following describes your area of work? Mark with ‘X’.

D Government D International organisation
D Private enterprise D Media

D Public enterprise D Notfor-profit organisation
D Academic or research institution D Other, specify

3. In which country do you work?

4. What is your assessment of the contents of this publication?

D Excellent D Good D Average D Satisfactory D Poor

@ L I -
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5. How useful is this publication for your work?

D Extremely useful D Very useful D Useful D Partly useful D Not at all useful

6. How accurate is the picture of R&D in your sector or research field/s as presented in this
publication?

D Very accurate D Fairly accurate D Unsure D Not very accurate D Not at all accurate

7. How easy was it to find specific information that you required in the publication?

D Extremely easy D Very easy D Easy D Not very easy D Not at all easy

8. What information (i.e. tables, text or figures) were of most interest to you? Please be as specific as
possible e.g. provide table, page or figure numbers.

9. What did you like best about the publication?

10.Provide any comments or recommendations for the improvement of the publication.

I 4444 S @
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