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FOREWORD

Any modern economy requires adequate levels of investment in research and development
(R&D) and innovation. The National Survey of Research and Experimental Development
(R&D Survey) is conducted annually to update the series of official statistics on South
Africa’s performance on key indicators of inputs to R&D — measuring the size, growth and
composition of R&D expenditure and the human resources devoted to R&D.

The survey is overseen by the Department of Science and Technology (DST) as a partner
within the South African National Statistics System (NSS). R&D statistics are key to informing
policy implementation by government and are also of use to the private sector, the

infernational community, media, and researchers.

The Statistics Act (No. 6 of 1999) mandates the Statistician General (SG) to coordinate statistical production in the country, even
beyond the confines of Statistics South Africa (Stats SA). Accordingly, each R&D survey is subject to a quality assessment prior to
its publication, in terms of the South African Statistical Quality Assessment Framework (SASQAF), to ensure that the survey remains
credible and true to its purpose.

The Clearance Committee that conducted the quality assessment noted that the 2015/16 R&D Survey was conducted following
good practices, and met most of the set quality requirements. The questionnaire response rate was 73.1%, 1.9 points below the set
standard of 75%. The collection rate was 80.8%, which is above the standard of 75%. As in the previous two rounds of the survey,
greater focus has been given to expanding the universe of R&D performers, particularly in the business sector and the not-for-profit
sector. This led to a higher than targeted out-of-scope rate, i.e. proportion of sampled units that did not perform in-house R&D in the
reference year. Intermittent R&D performing units cause this tendency. Also, as in several other economies, R&D in South Africa is
concentrated in a few larger R&D performing units across institutional sectors, requiring the survey to purposefully cover such units.
Important changes are noted in the higher education sector, with new public institutions established and private higher education
institutions growing their research capacity.

The initial phase of incorporating the revisions to the 2015 Frascati Manual (i.e. Guidelines for Collecting and Reporting Data
on Research and Experimental Developmeni) has started. Minor refinements will be introduced in the 2016/17 round of the R&D
Survey questionnaire. Further research and consultations are being undertaken to consider enhancements, both to account for
expanded uses of the R&D data in South Africa, and to maintain infernational comparability.

Given my assessment of the recommendations of the Clearance Committee, | endorse the 2015/16 R&D Survey results and
encourage its use by stakeholders.

el ol

Risenga Maluleke
STATISTICIAN-GENERAL, REPUBLIC OF SOUTH AFRICA
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ABBREVIATIONS

AIDS Acquired Immune Deficiency Syndrome

BERD Business Expenditure on R&D

CeSTII Centre for Science, Technology and Innovation Indicators
DST Department of Science and Technology

FTE Fullime Equivalent

GDP Gross Domestic Product

GERD Gross Domestic Expenditure on R&D

GOVERD Government Intramural 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

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

NSl National System of Innovation

NSO National Statistical Organisation

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

RDSMS Research and Development Survey Management System
SA South Africa

SASQAF South African Statistical Quality Assessment Framework
SOE State Owned Enferprise

SEO Socio-economic Objective

SMU Sefako Makgathu Health Sciences University

SIC Standard Industrial Classification

SNA System of National Accounts

SPIl Support Programme for Industrial Innovation

Stats SA Statistics South Africa

SvC Statistical Value Chain
B Tuberculosis
VAT Value Added Tax
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DEFINITIONS AND DESCRIPTIONS

is original investigation undertaken in order to acquire new knowledge. It is, however, directed primarily
towards a specific practical aim or objective.

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

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.

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.

is the sum of all expenditure by socio-economic
obijectives, minus expenditure on defence R&D.

is the value of goods and services of a given year using the prices of a determined base reference year,
which is 2010 in this case. These values were obtained by deflating with the GDP deflator using data published in the Statistics
South Africa GDP survey P0441, 1¢ Quarter 2017 (Stats SA, 2017).

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.

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.

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.

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, 1¢ Quarter 2017 (Stats SA, 2017).

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.

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).

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.

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.
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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 motor
car industries. New materials include multi-functional materials, advanced materials, nano-materials, nano-composites and
nanotechnology.

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

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.

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
mainfenance, payments to outside organisations for use of specialised testing facilities, payments to outside organisations for
specialised services and on-site consultant expenses in support of R&D projects carried out by the R&D performer.

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

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.

refers to all persons employed directly on R&D, as well as those providing direct services such as R&D
managers, administrators, and clerical staff.

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

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.

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) that was published by Eurostat in 2007.

is an entity for which statistical data are collected or derived.

codes are used by Statistics South Africa for describing the economic activities of
industries.

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.

is the total employed labour force in the South African economy. This statistic is obtained from Stats SA
Labour Force Survey series PO211 (Stats SA, 2016) 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).
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A. INTRODUCTION

This Statistical Report presents data tables from the 2015/16 South African National Survey of Research and Experimental
Development (R&D survey). The report provides key findings of the survey with commentary and standard summary tables of
the overall findings from 2015/16, along with time series data from previous instances of the survey. The Statistical Report is
published together with the Main Analysis Report, which provides selected analysis of survey data.

The survey covers the following institutional sectors that perform R&D in South Africa:
* The business enterprise sector, comprising all size classes of enterprises, including state-owned enterprises (SOEs).

* The government sector, comprising departments in the three spheres of national, provincial and local government with an
R&D component, government research institutions and museums.

¢ The higher education sector, comprising all public higher education institutions and private higher education institutions
with an R&D component.

¢ The not-for-profit sector, comprising non-governmental and other organisations formally registered as not-for-profit institutions.
* The science council sector, comprising the nine science councils established through Acts of Parliament.

This approach is followed in order 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,
2002), and to adjust for the South African situation, which demands a split of government into a government sector and a science
councils sector.

R&D statistics are presented 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 objective, and by industrial sector in the business sector

® R&D expenditure by field of research and socio-economic obijective, and by industrial sector for SOEs in the business sector

¢ R&D expenditure in selected areas of policy interest, namely biotechnology, nanotechnology, environment-related, open-source
software, new materials, and tuberculosis (TB), HIV/AIDS and malaria research.

e R&D personnel.

GDP values were obtained from the Stats SA GDP statistical release PO441 (Stats SA, 2017), and the total employment level was
taken from the Stats SA Quarterly Labour Force Survey statistical release PO211 (Stats SA, 2016).

All financial quantities presented in this report are in current values, unless otherwise indicated. Constant 2010 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). This is only used indicatively in this report
to assist users of data for R&D capitalisation purposes. Full implementation of this procedure will be done once the changes
published in the seventh 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. This will address new user needs
for this type of data.

Section B gives the main findings of the survey, including commentary on key developments. Section C contains a detailed set
of tables describing the survey results for 2015/16 and the preceding nine years. The description of the survey methodology is
contained in section D, and the higher education sector questionnaire for the 2015/16 survey is reproduced in section F.

1 The R&D survey has historically used the GDP series calculated according to the production method employed by Statistics South Africa.
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» B. KEY FINDINGS FOR 2015/16

Gross Domestic Expenditure on R&D (GERD) increases in real terms
South Africa’s gross expenditure on research and experimental development (GERD) stood at R32.337 billion? at current Rand

values in 2015/16.

At constant 2010 prices, GERD amounted to R24.458 billion. The year-on-year change in real GERD was 5.0%.

GERD as a percentage of GDP rose three basis points to 0.80% in 2015/16

As in 2014/15, the increase in GERD was large enough compared to the increase in the level of GDP in current prices to register

an increase in R&D infensity®.

Table B.1: Summary of key statistics and indicators (2013/14 to 2015/16)

KEY INDICATOR 2013/14 2014/15 2015/16
Expenditure on R&D
| Gross domesic expenditure on R&D (GERD) (Rm) Bee | B35 | 32337
| Business enterpiss expenditue on RED (BERD) Rm) nmies | 7 L
| Notdorproft (NPO) expenditure on RED (Rm) 583 | T 691 .
| Govemment expenditure on R&D (GOVERD) Rm) veor | 1\ 2018
| Scence counc (SC) expenditre on RED (m) 48051 5005 | 5741
| Hligher education (HE) expenditure on RED (HERD) (Rm) L 6376 | 9677
Gross domestic expenditure on R&D in constant 2010 prices (Rm) 21,554 23,304 24,458
| Govemmentfunded” R8D Rm) LR E— 12878 | 14426
| Businessfunded RRD Rm) 0616 | ] L1 12578
| Foreign funding of R&D (Rm) S35 1 356 | . A0
| forsgn funding of BERD Rm) L | M 1,533
Foreign funding of NPO R&D (Rm) 333 457 501
| forein fnding of GOVERD () 2 L/ I
| Foreign funding of SCIRED (m) L2 DO, L S 470
Foreign funding of HERD (Rm) 1,043 1,080 1,206
R&D personnel
| Totol R&D persommel (FTE™) 3955 | 384650 | 41,0545
| Jotd researchers# (FTE™) 233460 | B | 261594
| Totolresearchers# (headcownt) 5985 | A S1817
Female researchers# (headcounts) 20,231 21,471 23,334
Indicators computed from R&D survey
| BERDospercentage of GOP () 02| M 080
| Cuil GERD os o percentoge of 6O (%) 089 | M 075
| Bosicresearch Rmillons) 6102 | LA S E— AU
| Totol R&D personnel (FTE”™) per 1 000 i fotol employment L L 26
| Totlrescarchers! (FTE**) per 1 000 n fofol employment Vol S 17
Female researcher' headcounts as a percentage of tofal researcher headcounts (%) 440 443 444
Indicators obtained from external data sources
| Gross domestic product (60F)" levl ot urent prices (Rm) 3589792 | 3807817 | 4,049,780
) L 7 A 13
SA employment (000) 15,055 15,459 15,663

*Government-unded R&D includes science council funding and university own funds.
**FTE: FulHime equivalent.

fResearchers include doctoral students and post-doctoral fellows.
HGDP values obtained from Stats SA (2017)

2 A noteworthy portion of this increase in GERD was due to improved responses in the higher education sector in 2015/16.

3 This increase of three basis points in R&D intensity should not be overstated, because two of these basis points arise from improved fieldwork practices in the higher

education sector.
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Notable developments reflected in key indicators

In 2015, GDP dropped a further 0.4 of a percentage point to 1.3%, after having gone down to 1.7% in 2014. Government’s
Medium-Term Budget Policy Statement (National Treasury, 2015) trimmed spending by R25 billion for 2015/16 and 2016/17,
but government spending was still greater than inflation in 2015.

Nominal R&D expenditure increased in all sectors in 2015/16 (see Table C.1), with the higher education sector as the biggest
contributor to the increase in R&D expenditure?, after spending R1.499 billion more than it did in 2014/15. Nominally, the
business sector increased® R&D expenditure by R524 million. However, in real terms, business expenditure on R&D decreased by
1.0% year-on-year in 2015/16, after two consecutive years of growth. This decreased real expenditure in the business sector was
accompanied by a loss of 469.7 FTEs in R&D personnel.

The two largest contributors to BERD (since 2009/10) are the financial intermediation, real estate and business services sector,
and the manufacturing sector, as illustrated in Table C.51. On the one hand, the financial intermediation, real estate and business
services secfor increased its proportional share by 2.5 percentage points to comprise 42.8% of BERD in 2015/16. On the

other hand, the manufacturing sector decreased its proportional share by 1.7 percentage points to comprise 32.2% of BERD in
2015/16. The other major industrial sectors each contributed less than 9% to BERD.

Government (inclusive of science councils funding and higher education own funds) has increased its funding of R&D (Table C.19)
in both nominal and real terms, thereby remaining the largest funder of R&D, funding 44.6% of GERD in 2015/16. However, the
growth in governmentfunded R&D is showing signs of slowing down in 2015/16. The growth in funds from the business sector
has been slowing down since at least 2013/14, and now stands at 38.9%. Inasmuch as there appears to be accelerated growth
in funding of R&D by foreign sources, the proportion of funding that may be attributed to foreign sources is still at a level that it
has been historically, at around 13.0% of GERD, up by 0.8 of a percentage point from 2014/15.

R&D personnel (inclusive of doctoral students and postdoctoral fellows at universities) have increased by 2 531 headcounts® to
74 931. Growth in R&D personnel (see C.28 for the trends) was mainly driven by the net intake of researchers, which increased
by 3 398 headcounts in 2015/16 to 51 877. The larger part of this increase in researcher headcounts came from 2 666
doctoral students and postdoctoral fellows at universities, as has been the case in previous years.

Researcher FTEs (including post-doctoral fellows and doctoral students) increased from 23 571.9 to 26 159.4. The number of FTE
researchers per 1 000 in total employment is at 1.7. This indicator has remained within the range of 1.4 to 1.7 for at least ten years.

The proportion of female researchers increased by 0.1 of a percentage point to 44.3% (Table C.29).

Since 2010/11, applied research has dominated the type of research conducted in South Africa. In 2015/16, applied research
comprised 47.5% of GERD, whereas experimental development and basic research only contributed 27.1 and 25.4, respectively,
to GERD (Table C.5).

The majority of R&D activity in 2015/16 is now taking place in medical and health sciences (19.8%) and the social sciences
(18.7%) (Table C.14). The engineering sciences, at (16.8%) has been superseded by the medical and health sciences and social
science research fields in 2015/16, with respect to their levels of contribution to R&D expenditure. Information, computer and
communication technologies has been increasing since after 2013/14, and stands at 12.0% in 2015/16.

4 Of the increase of R1.499 billion in higher education expenditure on R&D (HERD), R773 million was due to improved responses, coverage and imputation methods.
The sources and sizes of these effects in the higher education sector are assessed in Section D.3.

5 Afifth {or R 110 million, amounting to 0.8% of BERD and 0.3% of GERD) of this increase was due to improved coverage.

6 Improved fieldwork responses within the higher education sector in 2015/16 have resulted in an adjustment of the ratio between researchers, technicians
and other R&D personnel, compared to previous years.
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Most of the sharp growth in social science research, since 2012/13, has come from the business sector, which contributed 39.2%
of R&D expenditure in this field in 2015/16. The business sector performed the bulk (63.0%) of research in the engineering
sciences, with SOEs contributing 18.0 percentage points to this proportion.

In 2015/16, R&D in biotechnology grew 0.3 of a percentage point to 5.7% of GERD, and R&D in nanotechnology decreased by
0.1 of a percentage point to 2.7% of GERD (Table C.10).

The year-on-year growth of R&D expenditure in open source software was 33.3%. R&D expenditure in TB/HIV/AIDS and malaria

grew by 9.6% year-on-year, and R&D expenditure in new materials grew by 3.6% year-on-year. Environment and related R&D
decreased by 1.9% in real terms from 2014/15 values. (See Table C.11 for the levels of R&D expenditure in current values).

The contribution of SOEs to R&D activity (see Table C.) in the business sector has decreased by 0.9 of a percentage point to
14.3% in 2015/16.

Out of the 6 128 researchers in the business sector, 14.7% were employed in public enterprises (see Table C.75).
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» C. TABLES

Note:

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

C.1. General survey results

C.1.1. Expenditure on research and experimental development

Table C.1: R&D expenditure by sector (2006/07 to 2015/16)

GOVERNMENT

R’000

COUNCILS

EDUCATION

BUSINESS

R’000

NOT-FOR-PROFIT

R’000

B 16520584 | 10213% 2744718 3298808 | 9243165 | 212538
B 18624013 | 1154399 2886 094 senser | 1073845 | 223202
B 21041046 | 1139676 3137343 4191366 | 12332012 | 240649
S 0954677 | 1067302 3438074 sl | 1189287 | 188840
S 20253805 | 1011340 3596 023 sAn602 | 10059010 | 162830
B 29192 | 1235669 37129 680 6609216 | 10464022 | 170605
B BN 1437509 4025 998 7388158 | 10570726 | . 503833
25660573 1697151 4304 556 71292 853 11782 848 583 165
o 29344977 | 1893010 5004 669 8377575 | 13290951 | 718772
o 32336679 | 2003021 5740 897 9876623 | 13814995 | 891142
Table C.2: R&D expenditure by sector, constant 2010 Rand values (2006/07 to 2015/16)
GOVERNMENT BUSINESS NOT-FOR-PROFIT

R’000 R’000 R’000
22375580 1383329 3717463 4467926 | 12518999 | . 287863
3591152 4506664 | 13361806 | 277729
3586 990 47192017 | 14099448 | 275139
3677699 5425206 | 11846698 | 200833
3596023 424002 | 10059010 | . 162830
3,500 988 6203961 | 9822403 | 160144
3589510 6538112 | 942476 | 449209
3 615 667 6125725 | 989118 | 489837
3974404 6652961 | 10554866 | 618453
24 458 370 1522581 4342220 7470343 10449195 674030

COUNCILS

EDUCATION

GDP values were obtained from the Stats SA GDP stafistical rele

use PO441 (Stats SA, 2017).
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Table C.3: R&D expenditure composition by sector (2006/07 to 2015/16)

GOVERNMENT

%

HIGHER
EDUCATION
%

BUSINESS

%

NOT-FOR-PROFIT

%

200 89 13

94 1 LT 12

199 | 86 L1

M3 oo 09

68| w1 08

I w8 oM 08
s 07 o M3 21
s BA| MY 23
I B> B3 27
305 427 28

Table C.4: R&D expenditure as a percentage of GDP by sector (2006/07 to 2015/16)

GERD/GDP

GOVERNMENT SCIENCE HIGHER BUSINESS
COUNCILS EDUCATION
% % % % %

NOT-FOR-PROFIT

Table C.5: R&D expenditure by type of research (2006/07 to 2015/16)

BASIC RESEARCH

APPLIED RESEARCH EXPERIMENTAL
DEVELOPMENT

R’000 R’000 R’000

I 16520728 3075 263 STMI | 7650671
I 18624013 3830806 BLLICLLIT I 8419528
I 21047046 424316 Joses | 7784808
I 20954676 553399 6578502 | 8822375
I 20253804 4848283 B0s87%9 | 7346722
B 220919 5439 5] Jae8ms | 738138
B BN 6 030 827 Noedr | 6776146
B L5 660578 6102085 lasm ) A DT
I 29344917 7133213 e | 7880748
32336 679 8 209 662 15349 070 8777948
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Table C.6: Proportional R&D expenditure by type of research (2006/07 to 2015/16)

BASIC RESEARCH
%

%

APPLIED RESEARCH

EXPERIMENTAL DEVELOPMENT
%

Table C.7: R&D expenditure by accounting category (2006/07 to 2015/16)

16 520 586

32336 679

CAPITAL EXPENDITURE ON R&D

CURRENT EXPENDITURE ON R&D

LAND: VEHICLES,  SUBTOTAL:  LABOUR COSTS TOTAL COST
BUILDINGS PLANT, CAPITAL OF R&D POST-
AND OTHER  MACHINERY,  EXPENDITURE GRADUATE
STRUCTURES  EQUIPMENT STUDENTS*
R'000 R'000 R'000 R'000
319868 | 1357234 1677102 752757 438486
367757 1686 567 2054 324 8171240 495128
L BNS | SONEE | 3418043 | 86 36) 532883
63089 | 2067728 2690817 8909 301 581140
s | 1714845 2187 050 8353 254 756930
s | 2215416 2669737 9534138 1074207
O mssa | 1747183 204305 | 11922169 1186653
O s9es | 1857913 2387488 | 13304413 1224611
059l | 2311181 3117142 | 14443903 1579088
711631 3008992 3720622 | 14781549 1926 301

OTHER SUBTOTAL:
CURRENT CURRENT
EXPENDITURE  EXPENDITURE
R'000 R'000
. SE7BM1] 14343484
. 730330 | 16369 689
. Ba7sy | 17623003
8773419 | 18263860
896571 ] 18066755
...B38110] 19539455
L B0 MBI
. 8744061 | 23273085
10204844 | 26227835
11908207 | 28616057

Table C.8: Proportional R&D expenditure by accounting category (2006/07 to 2015/16)

CAPITAL EXPENDITURE ON R&D

CURRENT EXPENDITURE ON R&D

LAND: VEHICLES, SUBTOTAL: LABOUR COSTS ~ TOTAL COST OTHER SUBTOTAL:
BUILDINGS PLANT, CAPITAL OF R&D POST- CURRENT CURRENT
AND OTHER MACHINERY, EXPENDITURE GRADUATE EXPENDITURE EXPENDITURE
STRUCTURES EQUIPMENT STUDENTS
% % % % %
S v 82, 10.2 45.6 a7y a6 89.8
S 20, AN 11.0 439 N o 89.0
S e, wry 16.2 412 25 401, 838
- o 99 1 12.8 425 28 49, 87.2
o 230 851 10.8 412 v, M2 89.2
o 20 ] 00 12.0 429 8, 402, 88.0
o 210 130 9.4 49.9 500 1, 906
S A 20 9.3 51.8 8 A 907
S a7 90 10.6 49.2 40 s 894
2.2 9.3 11.5 45.7 6.0 36.8 88.5
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Table C.9: Expenditure on multidisciplinary areas of R&D (2006/07 to 2015/16)

BIOTECHNOLOGY
R’000

NANOTECHNOLOGY
R’000

S 16 520 584 592 777 310078
S 18 624014 648 704 24852]
S 21 041 046 801 640 388380
S 20 954 677 owov o 423865
20 253 805 1142 337 414529
o umm |
- 23871219 1179478 | 62634
- 25 660573 126635 | 139
- 29344 977 1576727 | 1899
32336 679 1843 363 871426

Table C.10: Proportional expenditure on multidisciplinary areas of R&D (2006/07 to 2015/16)

BIOTECHNOLOGY NANOTECHNOLOGY
% %

Table C.11: R&D expenditure on selected areas of interest (2006/07 to 2015/16)

YEAR GERD OPEN SOURCE TUBERCULOSIS (TB), ENVIRONMENT / NEW MATERIALS

SOFTWARE HIV/AIDS, MALARIA ENVIRONMENT RELATED
R’000 R’000 R’000 R’000 R’000

o Meswss ) 192786 934 760 WA 3970
o sewos ) 254 808 1120028 N IR
B nonoe | 218 289 1616 410 L. L S 1.1
B 094617 | 171711 1816 901 L. L N 11
B 0253805 | 157790 2052521 L. LN AL
S 229192 | 181 320 2006625 | 1215855 | . 788781
S Banam | 211 264 24784m | 105108 | 1327832
S Beess | 339 045 2867954 | 1088094 ) 794016
B Ak L 818735 soo8lze | 1991951 1053783
32336 679 1145590 3462704 2056 659 1146470

N/A: Environment-related data were collected from the 2011,/12 R&D survey onwards.
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Table C.12: Proportional R&D expenditure on selected areas of interest (2006/07 to 2015/16)

YEAR OPEN SOURCE TUBERCULOSIS (TB), ENVIRONMENT / NEW MATERIALS

SOFTWARE HIV /AIDS, MALARIA ENVIRONMENT RELATED

% % % %
2006,/07 2 57 N
00708 | o 6.0 N 16
0809 | 0| 17 N
2009/10 ) 87 NN T
00m o8 101 WAL 3
o2 o8 0 | s 38
0213 0wl w4 Ml e
0314 | 3 n2 | 2 e
o405 |8 03 08 | 3
2015/16 35 107 6.4 35

N/A: Environment-elated data were collected from the 2011,/12 R&D survey onwards.

Table C.13: R&D expenditure by research field (2006/07 to 2015/16)

MAIN 2006/07  2007/08  2008/09  2009/10 2010/11 2011/12 2012/13  2013/14  2014/15 2015/16
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 14568971 | 16306332 | 18419289 | 18236046 | 17274483 | 18924485 | 19384947 | 20587093 | 23687304 | 125562694

Mathematical
sciences 315773 341 624 397512 414 234 530 693 636 153 634 658 627017 636 084 646 870

Physical sciences 655378 793 006 952 441 648 657 305701 338098 370616 379 813 582 267 769739

Chemical sciences| 595 579 784145 | 1056 848 860745 865345 | 1273588 1460180 | 1305139 1299969 | 1491410

Earth sciences 426 950 524133 563619 402 949 403 848 409 212 499210 498 427 690 040 635291

Information,
computer and
communicafion
technologies 2314 243 2598218 | 2763320 3272679 2808 681 2852 251 2000453 1994502 2946 625 3877852
Mpledsdences | | | ||
and technologies | 1812 402 1832546 | 1905397 1740755 2151557 2114322 2252175 2164025 1555897 1525 646

Engineering
sciences 3457912 4189408 | 5135032 4580 166 3600159 3775247 3903 931 4315051 5485812 5444740
Boogd | | | |
sciences 798 835 723 280 744144 800 435 1326076 1350716 1555035 1578516 1398611 1452763
Miowd ||
sciences 1138873 1264628 | 1147706 1445 847 1307191 1710860 1810114 2196122 2656038 2573509
Medcdond | | | ||
health sciences 2489 242 2616439 | 3139245 3506 472 3461304 3819180 4107 641 4668 417 545972 6389 455
fwiomend | | | | | | 0
sciences 216710 222514 248 625 229186 352139 439719 587 113 611007 533 065 375 455

Material sciences 284 530 365813 306 828 254092 109 551 166 411 155379 192199 368 315 299 069

Marine sciences 62 544 50579 58573 79 830 52238 38726 48 442 56 857 74 858 80 897

Division 2:
Social sciences
and humanities | 1951 613 2317 681 2621757 2718 631 2979 322 3284707 4486 272 5073 480 5657 674 6773985

Social sciences 1559 043 1809308 | 2024801 | 2233521 2512714 | 2790339 | 3999853 | 4489054 | 5000339 | 6043806

Humanities 392570 508 373 596 956 485110 466 608 494 368 486 420 584 426 657 335 730179
Total 16520584 | 18624013 | 21041046 | 20954677 | 20253805 | 22209192 | 23871219 | 25660573 | 29344977 | 32336672
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Table C.14: Proportional R&D expenditure by research field (2006/07 to 2015/16)

MAIN 2006/07  2007/08  2008/09  2009/10 2010/11 2011/12 2012/13  2013/14  2014/15 2015/16
RESEARCH

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

Natural sciences,

technology and

engineering 88.2 87.6 87.5 87.0 853 85.2 81.2 80.2 80.7 79.1
Methemotid | | | |
sciences 19 1.8 19 20 2.6 29 2.7 24 2.2 20
Physiolscnces| 40 43 5] 31 15 S el s 20| 24
o] 34| R S T T T T
Earth sciences 26 2.8 2.7 19 20 1.8 21 19 24 20
Womafor, | | | | 1
computer and

communicafion

technologies 14.0 14.0 13.1 15.6 13.9 12.8 8.4 78 10.0 12.0
Mpledsdences | | | ||
and technologies 11.0 9.8 9.1 8.3 10.6 9.5 94 8.4 53 47
Engneeing | | | | |
sciences 209 225 244 219 178 17.0 164 168 18.7 168
Boogdd | | | ||
sciences 48 3.9 35 38 6.5 6.1 6.5 6.2 48 45
giohd |
sciences 6.9 6.8 55 6.9 6.5 1.7 7.6 8.6 9.1 8.0
Mededlod | | | |
health sciences 15.1 14.0 149 16.7 17.1 172 172 18.2 18.6 198
Ewionmentd | | | | |
sciences 13 1.2 1.2 1 1.7 20 25 24 s, 12
N X N - I A ) A} B 1)
Marine sciences 0.4 0.3 0.3 04 0.3 0.2 0.2 0.2 0.3 0.3
Dvison2 | | | 0
Social sciences

and humanities 11.8 124 125 13.0 147 14.8 18.8 198 | 93| 209
ol | 94|91 ae| 0| e e sl us ||
Homonifes | 4| 7| 28 23 23 22 20 23 22 23
Tofal 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.15: R&D expenditure by socio-economic objectives (2006/07 to 2015/16)

S0Clo-
ECONOMIC

2006/07

2007/08

2008/09

2009/10

2010/11

2011/12

2012/13

2013/14

2014/15

2015/16

OBJECTIVES |R000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Division 1:

Defence 1091516 | 1135278 1196200 | 1276269 1341460 | 1069289 1351337 | 1386428 | 1826784 | 1814789 |
Defence 1091516 | 1135278 | 1196200 | 1276269 | 1341460 | 1069289 | 1351337 | 1386428 | 1826784 | 1814789 |
Division 2: e
Economic

development 10017805 | 11724590 | 13312043 | 12341036 | 11231879 | 12174897 | 12223017 | 14166615 | 15359534 | 16644 668
foromc | | |
development

undssified 150 668 171520 209 400 0.0 0.0 0.0 00 00 00 00
Pantproducion | | [ |
and plant primary

products 792 487 931733 853243 | 1055316 | 1045114 | 1137706 | 1218852 1739038 | 1364018 | 1426609
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Socio- 2006/07  2007/08  2008/09  2009/10  2010/11 2011/12 2012/13  2013/14  2014/15 2015/16

ECONOMIC

OBJECTIVES
Animal production
and animal
primary products 337029 279914 289 909 354 639 293873 565729 598 602 803403 | 694423 | 655059

Mineral resources

(exduding energy) 931909 | 107582 995552 | 1212226 | 1123063 | 1065384 | 1143762 1351239 | 1779068 | 1759268

Construction 937 406 1150733 1461157 521289 311897 392 439 426 960 450 907 270 226” 229284
Tonsport | 515262 | 595065 | 704404 | 924183 | 905571 | 984225 | 992504 | 1115027 | 998136 | 1115349
CWomofonend | | ||

communication

services 1035 459 1240972 1274761 1381989 1104 273 1271591 1159 823 1124614 1661660 2347021
CCommead |||

services 1380 085 1457 410 1499 495 2045919 1849 534 1866 449 1895734 2443529 2701523 2789611
Cfoomc |||

framework 349517 548 517 604 404 598 312 600 662 611868 715759 689 386 1331 844 1797 751

Natural resources 478198 521228 720 746 697 290 725062 839 825 872 835 961 971 962787 | 1043816

Society 2731152 | 2827775 3225179 3276198 | 3247428 | 3861888 | 4473657 | 4585825 | 5885267 | 6815987
(Sodety || ||
| undossfied | 150668 | 171520 | 209400 | | 00 | 00 | 00 00| 00 ) 00 00

Health 1725977 | 1790225 2013993 | 2247629 | 2089570 | 2301764 | 2942262 | 2859623 | 3638036 | 4154557
Cfeaton | | ||

and fraining 418971 389138 465475 458 060 42181 | 554462 | 672473 | 882976 | 1346974 | 1603117
Soad | |

development

and community

senices | 43553 | 476892 | 536312 | 570508 | 715677 | 1005662 | 858922 | 843226 | 900257 | 1058313
| Diviion 4:

Environment | TINT34 | 854997 | 1006106 | 992840 | 735909 | 905570 | 979981 | 861976 | 1414524 | 1475053
| Environment

undlassified 50223 57173 69 800 0.0 o0 6o, 00} 00| 00 0.0
Cfwiowendd | | [ | |

knowledge | 348158 | 375069 | 488204 | 463786 | 310888 | 398977 | 443987 | 388688 | 828768 | 853071
| Envionmenl

aspects of

development 130 144 195300 176 503 181907 189344 | 216406 | 258144 | 226299 | 288823 | 304008
CEwiowend | | | ||

and other aspects 182 609 227 455 271599 347 147 235 677 290 186 277 849 246 989 296 934 317975

Division 5:

Advancement
of knowledge 1968977 | 2081375 2301517 3068334 | 3697128 | 4197547 4843227 4659729 4 858 868 5586182

Advancement

of knowledge

undossfied 150668 | 171520 | 209400 | 00 00 | 00| 00, 00 00 0.0
Notalscences, | |

technologies and

engineering 1372203 | 1456357 1604035 | 2036622 | 2672224 | 3025841 3497129 3407325 | 3445842 | 3891834

Social sciences
and humanities 446107 453 498 488 082 1031712 1024 904 1171706 1346098 1252 404 1413026 1694 348
Total 16520584 | 18624015 | 21041046 | 20954677 | 20253805 | 22209192 | 23871219 | 25660573 | 29344977 | 32336679
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Table C.16: Proportional R&D expenditure by socio-economic objectives (2006/07 to 2015/16)

Socio- 2006/07  2007/08  2008/09  2009/10  2010/11 2011/12 2012/13  2013/14  2014/15 2015/16

ECONOMIC

OBJECTIVES % % % % % % % % % %

Division 1:

Defence 66 | 61| s 6.1 6.6 48 500 54 62 | 5.6

Defence 6.6 6.1 57 6.1 6.6 48 57 54 6.2 5.6

Dwvison2 | | | 0

Economic

development 60.6 63.0 63.3 58.9 55.5 54.8 51.2 55.2 523 515

fonomc | | [

development

undlossified 0.9 0.9 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pantpoducin | | | | | |

and plant primary

products 48 50 41 50 52 51 5.1 6.8 4.6 44

Mimd productn| | | | |

and animal

primary products 2.0 15 14 1.7 15 25 25 31 24 20

Minerolesoorces| || |

cidgeoy) 56| 58| . A 5| 55 8| 8] 53 61 54

gy | 35|38 6] A F I EH AR 07| os

gy | 21| 20| | 6] 0 AN R 2| a0

ooy | L2 B I 20 12 I 1 A B e

O |57 | 62| o] 25| s ) R 09| 07

A N L I 1 N EI wlo i ) R M

Information and

communication

services 6.3 6.7 6.1 6.6 55 57 49 44 57 73

Cmmedd | || |

snis | 84| 78 AR B 9 B les | 2| 86

Economic

ek | 21| 29| 9] 90 30| 28| L 2 A

oo | 29 28| A 3] B 2 YA 8w

Division 3:

ooy | 5| is2| 183 is6| 60| w4l Wi ws | oml| a1

Society

whstid | 09| 09| 0| 00| 00 00| | 0| 0| 0| 00

ol | 04| T 8 ¥ N A X N A N N 1T

Education

wimig | 25| 21| 2] 2|  w 25| 2| 34| w6l o 50

Social

development

and community

senvices 26 | 26| 25 27 35 45 36 33| BN I 33

Division 4:

iowent | 43| 46| W v 3 aul A W] 4

Environment

wlosid | 03| 03] | 03| 00| 00 0] 0| 00| 0] 00

Environmental

ovidge | 21| 20 23] 2] 15 B s 28| 26

Environmental

aspects of

development 0.8 1.0 0.8 0.9 0.9 1.0 1.1 0.9 1.0 0.9
SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXP.ERI.MENTAL DEVELOPMENT . .
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S0CI0-
ECONOMIC
OBJECTIVES
Environmental
and other aspects

2006/07

%

Division 5:
Advancement
of knowledge

Advancement
of knowledge
unclassified

Natural sciences,
technologies and
engineering

Social sciences

and humanities

2007/08

%

2008/09

%

2009/10  2010/11  2011/12  2012/13
% % % %
- 17 1.2 1.3 12
146 18.3 18.9 203
o 0.0 0.0 0.0 0.0
- 9.7 13.2 13.6 146
49 5.1 53 5.6

2013/14

%

2014/15  2015/16
% %
I L — 10
IR B
I ) 00
I AN NS
48 52

Table C.17: R&D expenditure by province (2006/07 to 2015/16)

YEAR

Table C.18: Proportional R&D expenditure by province (2006/07 to 2015/16)

GERD

R’000
16 520 584

32336 679

EASTERN
(¢.143
R’000

752 303

2142919

FREE STATE

R’000
944 829

1778 469

GAUTENG KWAZULU- LIMPOPO  MPUMA-

NATAL LANGA

R’000 R’000 R’000 R’000

8447470 | 1809013 197 054 340773

9620752 | 2081166 240952 369535
10981587 | 2210336 263784 452950
10377381 | 2167048 286157 379123
9772806 | 2290711 340379 393822
10391272 | 2515736 395042 397878
10602434 | 3013372 583 857 522963
975916 | 2752543 619437 612031
13686734 | 3187481 444015 415773
14666111 | 3335141 628 607 859201

NORTHERN
CAPE
R’000

138 426

575584

NORTH-  WESTERN

WEST (¢.143

R’000 R’000

323838 | 3052483

| d02461 | 3373098
453574 | 3656717
47376 | 4070214
O SA09ST | 4425059
532456 | 4233409
730363 | 4124394
890364 | 4554545
10748 | 4949174
1402742 | 5813758

YEAR EASTERN ~ FREESTATE GAUTENG ~ KWAZULU- LIMPOPO  MPUMA-  NORTHERN  NORTH- WESTERN
CAPE NATAL LANGA CAPE WEST CAPE
% % % % % % % % %

44 57 51.1 110 15 22 11 24 204
- sy 57 | 112 14 0w | 4| 196
- A 52 | 105 14 8 08| | 193
o se | s | 95 | 103 16 19 0] | n
- 52 es | 83 | 113 20 20 | 12 ] | 209
- s | 11| 68 | 113 24 24 15 a3 186
- 61| 12| My | 126 26 26 | A 191
- 8| 16| w1 | 107 17 24 ] 18] 4w 193
- s9 | so| 6 | 109 21 29w | 48] 198
- 66| 55| 54| 103 19 2w | | 200
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C.1.2. Source of R&D funds

Table C.19: Funding for R&D by source (2006/07 to 2015/16)

YEAR

TOTAL FUNDS

GOVERNMENT* BUSINESS

R’000 R’000 R’000 R’000

T R A e | 701907
18 624 059 8510101 7945949 180 927
o nooe | 9497510 8973490 o dsme
o w9546 | eIz Boorsy | 195682
o 0253805 | goigens Bignes | 661 676
o naws19 | s Begs10s | 653674
o sy | 10831 893 jis0e | 77030
o Be0ss | 11007083 woelss | -
o By | 12875 458 nogien | 913530
32 336 679 14 425992 12578 499 1122 328

OTHER SOUTH AFRICAN
SOURCES**

FOREIGN SOURCES

R’000
1746865

4209 861

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

Table C.20: Proportional funding for R&D by source (2006/07 to 2015/16)

YEAR GOVERNMENT* BUSINESS OTHER SOUTH AFRICAN
SOURCES**
% % %

T s
B - i
B 1 i

444 42.5
Tl I 0]
[ Al 0
B - 383
B 2 N 14
B 2 103

44.6 38.9

FOREIGN SOURCES

%

*Includes science council and university own funds.
**Includes funds from higher education institutions, notfor-profit organisations and individual donations dishursed to all sectors.
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Table C.21: Sources of R&D funding by sector, amount and as a percentage of total funds (2015/16)

SOURCE OF
FUNDS

TOTAL

R’000 %

GOVERNMENT

R’000

SCIENCE

COUNCILS

R’000

%

HIGHER
EDUCATION
R’000

%

BUSINESS

R’000 %

NOT-FOR-PROFIT

R’000 %

| Ownfunds | 17719467 | 54 8| 995252 | 494 | 250446 4| 5209112 | 52 J | 11122965 | 805 | 141692 | 15, 9
Internal sources 17719467 | 548 | 995252 | 494 | 250446 | 44 | 5209112 | 527 |11122965 | 805 | 141492 | 159 |
Government 7971181 | 247 | 430346 | 214 | 4671777 | 814 | 2184745 | 221 | 522631 | 38 | 161682 | 181 |
Grants 3564 802 11.0 395117 19.6 | 2982722 52.0 N/A N/A 134 005 1.0 52 959 59

Commods 18 1689055 | 294 NA | WA | 388627 | 28 | 108723 | 122
All other ) N/A N/A N/A | 2184745 21 N/A 7777777 N/A 777777777777 N/AN/A

| Business | 1455534 | 45 | 4109 | 20 | 326648 | 57 | 770448 | 78 | 261745 | 19 | 55585 | 6.2
Local business 2.0 326 648 5.7 770 448 7.8 27{)]]475 77777777 1:? 777777777 575757875 777777777 {)7.727
Other SA sources ; 2.3 22520 0.4 506 126 5.1 3777478788 77777777 2 ] 777777777 39]754 777777777 737.75””

| Migher educotion | 46521 | 0.1 | 10| 00| §313 ) 01 31128 | 03| 10 00 ] 12000 | 14

| Notforprofit 7| 463 | 23 | 19207 | 03| 107226 | 11| 372776 | 27 | 15216 | 17
Individual donations 3773”376787 77777777 1 216 ) 0.0 0.0 0.0 367772 3.7 7”2”1”17} 77777777 Q ZQ 77777777777 §4§? 777777777 Q:ff,,

| Foreign | 4209861 | 130 | 499966 | 248 | 469507 | 82 | 1206192 | 122 | 1532766 | 111 | 501430 | 563
All sources 4209 861 13.0 499 966 24.8 469 507 8.2 | 1206192 12.2 | 1532766 1.1 501 430 56.3
Total 32336679 | 1000 | 2013021 | 1000 | 5740897 | 100.0 | 9876623 | 100.0 | 13814995 | 100.0 891142 | 100.0

Note: N/A indicates that data were not collected.

Table C.22: Government-funded R&D by sector (2006/07 to 2015/16)

GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
COUNCILS EDUCATION

R’000 R’000 R’000 R’000 R’000
wee T 5305 | 2134960 | less | o9le
mojs 8510055 | oo | 1297 30 sy | 19678 |
00 gt | sy | 2600458 smeere | AN i1
mop0 31308 | oosars | 1917 68 soigen | Ve | e
oo o | w020 | 293269 (b0 /2 < I
2011/12 9561917 1112 307 3310894 4598426 499 298 40992
2013/13 o Joesiees | 1269337 | 3368555 S395e71 | esakey | 114461
201314 oo || 3412790 saps | e | 103146
201415 O meses | imien | 4319 9% b0y | e | 131288
2015/16 14425992 1425598 4922223 7393857 522 631 161 682

Note: Includes science council and university own funds.

Table C.23: Proportional government-funded R&D by sector (2006/07 to 2015/16)

SCIENCE
COUNCILS

HIGHER
EDUCATION

NOT-FOR-PROFIT

GOVERNMENT

%
2008007 130 |
200708 128
200809 13
20090 108
01010 1.0
o2 1.6 |
01213 1.7 |
01314 130
01405 133
2015/16 9.9

%

%

BUSINESS

%
wal s
ws | 73
wo| 70
421 15.4
N 7
LA
98, 6.3
88 6.2
8 1 54
513 3.6

%

Note: Includes science council and university own funds.
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Table C.24: Business-funded R&D by sector (2006/07 to 2015/16)

7399 659

GOVERNMENT

R’000

12 578 499

SCIENCE
COUNCILS
R’000

HIGHER
EDUCATION
R’000

BUSINESS

R’000

265 441 682493 | 4414319
263098 519804 | 7133913
137 356 454180 | 8339379
120528 609 250 814299
99 206 w0 | sme
67 614 505510 | 8056545
135729 5750 | 8402340
419 469 583598 | 9552717
222892 885280 | 10810428
326 648 770 448 11384710

NOT-FOR-PROFIT

R’000

Table C.25: Proportional business-funded R&D by sector (2006/07 to 2015/16)

GOVERNMENT

%

SCIENCE
COUNCILS
%

HIGHER
EDUCATION

% %

BUSINESS

%

NOT-FOR-PROFIT

Table C.26: Foreign-funded R&D by sector (2006/07 to 2015/16)

1746996

47209 861

GOVERNMENT

R’000

499 966

SCIENCE
COUNCILS
R’000

HIGHER
EDUCATION
R’000

BUSINESS

R’000

320 868 78708 [ 977 087
298 906 3028 | 1180193
392 008 0038 | 1396033
416571 M3109 | 1538917
460 580 43145 | 1442334
321257 1272173 1562277

510 846 1010244 | 1189865
454527 1042627 | 1226966
431215 1079732 | 1418823
469 507 1206192 1532766

NOT-FOR-PROFIT

R’000
118 673

501430
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Table C.27: Proportional foreign-funded R&D by sector (2006/07 to 2015/16)

GOVERNMENT

%

SCIENCE
COUNCILS
%

HIGHER BUSINESS

EDUCATION

% %
184 16.0 I
150 16.1 L
164 i 583
164 175 40.6
18.8 94 | 590

96 38 ke

164 N 38.2
137 e 370
121 3| 398
112 28.7 36.4

NOT-FOR-PROFIT

%

C.1.3. R&D personnel

Table C.28: R&D personnel in headcounts and full-time equivalents by occupation (2006/07 to 2015/16)

R&D PERSONNEL RESEARCHERS TECHNICIANS OTHER R&D PERSONNEL
(HEAD-  (FTEs) (FTES)PER™ (HEAD- (FTEs) (FTEs) PER  [(HEAD=" [{FTEs) (HEAD-  (FTEs)
COUNTS*) 1000IN | COUNTS) COUNTS) COUNTS)
TOTAL EM- TOTAL EM-
PLOYMENT PLOYMENT
58706 | 309844 25 39591 | 185735 15 9761 63318 9354 | 60800
BEEAREE 24| 40084 | 193203 15 9476 | 60605 | 9784 | 59737 |
58895 | 308016 | 20| 39955 | 193843 14 9761 | 60224 | 9179 | 53948 |
AR E 23| w9 | 197931 15 9443 | 57922 | 9254 | 53060 |
BEEREEZY 22| | 187196 14 8559 | 54096 | 9071 | 53573 |
AR 23| 40653 | 201151 15 9260 | 55669 | 9574 | 5295 |
97 | 350503 | 24 | 4288 | 213824 15 079 | 65823 | 1299 | 70855 |
68838 | Ies | 25| 45935 | 233460 16 10800 | 69055 | 12103 | 77050 |
72400 | 384650 25 48479 | 319 15 12183 77313 73| 71619
Co9 | s | 26 S1877 | 261594 17 nsie | 76883 | 153% | 72069 |
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Table C.29: R&D personnel in headcounts and full-time equivalents by occupation and gender
(2013/14, 2014/15 and 2015/16)

YEAR HEADCOUNTS FULL-TIME EQUIVALENTS (FTEs)
2013/14 TOTAL MALE FEMALE TOTAL MALE FEMALE FTEs AS % OF
HEADCOUNTS
Researchers™* 45935 25704 20231 233460 131808 101652 508
| Technicions diectly supporfingR&D | 10800 | 6900 3900 69055 Ce303 | 2se52 | 69
| Other persomnel drectly supporfing RRD | 12103 | 6003 6100 77050 C3wrr | 3| 637
Totl 68 838 38 607 30231 379565 214687 164878 55.]
D14 DIA i | DIA i i AS % O
ADCO
Researchers* 48479 27 008 21471 235719 131847 10387.2 186
| Techmicions diectly supporfing R&D | 12183 | 7688 4495 77313 Casery | 28834 | 635
| Other persomnel drectly supporing RRD | 11738 | 5915 5823 71619 38330 | 339 | 610
Totl 72400 40611 31789 384650 218856 16579.5 53]
0 6 0T/ | | DTA A A AS %
ADCO
Researchers™ 51877 28543 23334 26159.4 146232 11536.1 504
| Techmicions diectly supporfingR&D | 11518 7319 4199 76883 4B | 2838 | 668
| Other persomnel drectly supporfing RRD | 11536 | 5774 5762 72069 637 | 332 | 625
Totl 74931 41636 33295 410545 231314 179231 548

*Including doctoral students and post-doctoral fellows.

Table C.30: R&D personnel in headcounts by sector (2006/07 to 2015/16)

TOTAL R&D GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT

PERSONNEL COUNCILS EDUCATION

(HEADCOUNTS)
2006/07 N1 A0 5798 208 | Wder ) 484
2007/08 B 5988 219 L1 I 502
2008/09 L2 2963 ] 5609 anme| 85 502
2009/10 L. 2 25801 5926 L LU I 380
2010/11 X L 2704 ] 4923 2 Mo 400
01112 L./ AL 449 157 ELCL N 405
1012/13 SR 3n7) 5399 85| UL I 906
2013/14 S D LN 5884 4| s ] 107
2014/15 L%, 2881 4836 Maz | LLEAEN I A
2015/16 74931 2997 5162 48034 17 245 1493

Note: Includes doctoral students and post-doctoral fellows at higher education institutes.
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Table C.31: R&D personnel full-time equivalents by sector (2006/07 to 2015/16)

YEAR TOTAL R&D GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
PERSONNEL (FTEs) COUNCILS EDUCATION
2006,/07 3096441 20683 4956.1 11.002.0 12595.3 362.7
2007,/08 o d13s44) 19500 5058.8
2008/09 308016 | 20739 4699.9
2009/10 o do8m3| 19039 4782.7
2010/11 294864 21786 | 43124
2011/12 - 309784 24045 3803.5
2012/13 o 350503 25910 47485
2013/14 o T9ses | 2Mss 51645
2014/15 . 3B4e50| 21815 4180.4 .
2015/16 410545 2056.2 4361.2 20812.0 12 457.8 1367.3
Note: Includes doctoral students and post-doctoral fellows at higher education institutes.
Table C.32: Researcher headcounts by sector (2006/07 to 2015/16)
YEAR TOTAL RESEARCHERS GOVERNMENT SCIENCE HIGHER BUSINESS NOT-FOR-PROFIT
(HEADCOUNTS) COUNCILS EDUCATION
wos | CE oy 2255 EZ T 15
mojes | oo Tis| 1504 | e | 260
200 I s | e | 1608 e e 261
w0 o | o | 1669 JECE7 I ) I i
mo/i gl | | 194 AT IS 7 150
01/ wes| i 1603 Sows| e 51
T oy | 1679 s | e 394
mig s | 1956 wm| ewm| (i)
s way| EEI . 1968 e ew | 506
2015/16 51877 1573 2072 41639 6128 465
Note: Includes doctoral students and post-doctoral fellows at higher education institutes.
Table C.33: Researcher headcounts by gender (2006/07 to 2015/16)
YEAR TOTAL RESEARCHERS* MALE FEMALE
(HEADCOUNTS)
200807 9%, 60 13%
2007008 932 656 1398
200809 2892, 6595 1505
20090 2925 moy 153
01011 2530 67% 1316
L I 594 001438
201213 0 a4, gror 1591
201314 0 014 go24y 1685
01405 0 2873, 8468 |\ 1815
2015/16 29 454 9548 1881

* Excludes doctoral students and post-doctoral fellows.
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Table C.34: Researcher headcounts by race (2006/07 to 2015/16)

YEAR TOTAL RESEARCHERS* AFRICAN COLOURED
(HEADCOUNTS)

w0607 29303 6058 | 13%
w0708 29307 656 | 1398
00809 28952 6595 | 1305
0090 29255 mo 1573
00m 25300 675 | 1316
o2 25954 o 1438
w123 27314 AL 1591
o34 0 28014 8024 | 1685
w40 28723 8468 | 1815
2015/16 29 454 9548 1881

INDIAN

WHITE

Note: Non-SA student data are not collected by population group.

*Excludes doctoral students and post-doctoral fellows.

Table C.35: R&D personnel in headcounts (2015/16)

OCCUPATION AND  TOTAL R&D PERSON- SUBTOTAL AFRICAN COLOURED INDIAN WHITE
QUALIFICATION NEL (HEADCOUNTS)

MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE = MALE FEMALE
| Researchers | 43008 | 22642 | 20366 | 8367 6499 1351 | 1575 | 1805 | 2124] 11719 | 10168
*Doctoral degree
| orequivdent | 23814 | 12575 11239 | 4684 | 3231 799 88 M 189 8178 | 5941
Masters, honours,
| bochelor or equivolent | 16644 | 8667 | 7977 | 3180 | 2804 488 | 60T 789 | 86| 4215 | 3736
Diplomes | 2550 | 1400 | 1150 503 464 69 9% | 02 | 9 7126 | 91 |
Technicians directly
| supporfingR&D | NSW 7317 AN00 | 2543 | 1997 703 349 73 48] 333 | 1436
Doctoral degree
| orequvdent | 389 09 M0} 32 12 Sl A L A 166 | 107
Masters, honours,
| bochelor or equivalent | 4280 | 2499 1781 866 | 73] 10| M7 | 283 | 280] 1200 | 653
Diplomes | 6898 | 4609 | 2289 1645 | 1234 548 198 | 44 181 1972 | 676 |
Other personnel directly
| supporting R&D | 11538 | 5775 5763 | 2643 | 2360 %0 7871 ] 805 | 456 1767 | 2160
Doctoral degree
| orequivdent | 80 noj o 1ol 61 A 0] 0 18] 6 %0
Masters, honours,
| bochelor or equivalent | 3685 | 1667 2018 | 92 662 LA L7 LR L L 808 | 1005
Diplomas 7473 3898 | 3575 1990 | 1644 432 595 638 i 838 | 1065
Total 66 063 35734 | 30329 13553 | 10856 2614 | 2711 3343 | 2998 | 16224 | 13764

Note: Non-SA student data are not collected by population group.

*Doctoral degree or equivalent includes South African doctoral students and post-doctoral fellows (excludes non-SA students).
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C.2. Sector tables

C.2.1. Business sector

Table C.36: Business sector R&D expenditure by type of research (2006/07 to 2015/16)

TYPE OF
RESEARCH

Basic research 800 085

Appliedresearch | 2550483 | 3077341 | 3426651 | 3301773 | 3949410 | 4461770 | 5569024 | 6087791 | 754159 | 7492229

2007/08  2008/09  2009/10  2010/11  2011/12 2012/13  2013/14  2014/15 2015/16
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
929134 1073117 1267759 1025389 922 888 802753 968 504 845527 906 730

2006/07
R’000

Experimental

research 5892597 6731981 7832244 6569 705 5084210 5079 364 4198949 4726553 4903 827 5416 037

Table C.37: Proportional business sector R&D expenditure by type of research (2006/07 to 2015/16)

2008/09
%

2009/10
%

2010/11
%

2011/12
%

2012/13
%

2013/14
%

2014/15
%

2015/16
%

TYPE OF 2006/07
RESEARCH %
Basic research 8.7

Applied research 276

2007/08
%

Experimental
research

Table C.38: Business sector R&D expenditure by accounting category (2006/07 to 2015/16)

TYPE OF 2006/07  2007/08  2008/09  2009/10  2010/11 2011/12 2012/13  2013/14  2014/15 2015/16
EXPENDITURE [R“000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Capital

expenditure 1120589 1445 305 2658738 1638994 1306 444 1650 541 1072556 1132520 1397 243 1289228
lond: boidings €| | | | | |
other structures 154129 262 994 207 473 285 285 202 835 217126 140053 159 162 117 656 186 396
Vehices, plont, | | | | |
machinery,

equipment 966 460 1182311 2451 265 1353709 1103 609 1433415 932503 973 358 1279587 1102833
wet | |0
expenditure 8122576 9293151 9673274 9500 243 8752 566 8813 481 9498170 | 10650328 | 11893708 | 12525767
Labour costs 4461218 | 4881074 | 5279507 | 52076495 | 4467214 | 4723488 | 5821884 | 6768527 | 7659365 | 7821865
Ohercorent | | | |
expenditure 3661358 4412077 4393767 47292 548 47285352 4089993 36761286 3881801 47234 343 4703901
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Table C.39: Proportional business sector R&D expenditure by accounting category (2006/07 to 2015/16)

TYPE OF 2006/07  2007/08  2008/09  2009/10 2010/11 2011/12 2012/13  2013/14  2014/15 2015/16

EXPENDITURE | % % % % % % % % % %

Capital

expenditure 12.1 135 21.6 147 13.0 15.8 10.1 9.6 10.5 9.3
lond: boidings &\ | | | | |
other structures 1.7 24 17 26 20 21 1.3 1.4 0.9 1.3
Vehides,plont, | | | | | |
machinery,

equipment 10.5 1.0 19.9 12.2 1.0 13.7 8.8 8.3 9.6 8.0
weest | |1 0 0 11
expenditure 87.9 86.5 784 85.3 87.0 84.2 89.9 90.4 89.5 90.7
Lobour costs 83 550 w8 46.8 444 45] 1 sS4 576 | 566
Othercurent | | | | L
expenditure 39.6 411 35.6 385 42.6 39.1 348 329 319 340

Table C.40: Business sector expenditure on multidisciplinary areas of R&D (2006/07 to 2015/16)

MULTI- 2006/07  2007/08  2008/09  2009/10 2010/11 2011/12 2012/13  2013/14  2014/15 2015/16
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 132 641 169410 268923 330232 341 495 422121 499 589 556 275 578747 729 299
Nanotechnology 155049 | 0314 56881 | 150474 102670 171808 205557 | 170479 | W6 | 134063
(ool 70| 199724] SB[ 4BOTO6 | 4366 | 59399 | 7asMs [ 726754 [ 795963 | 863362 |
Business

expenditure

on R&D 9243165 | 10738456 | 12332012 | 11139237 | 10059010 | 10464022 | 10570726 | 11782848 | 13290951 | 13814995

Table C.41: Proportional business sector expenditure on multidisciplinary areas of R&D (2006/07 to 2015/16)

MULTI- 2006/07  2007/08  2008/09  2009/10 2010/11 2011/12 2012/13  2013/14  2014/15 2015/16
DISCIPLINARY
AREA OF

R&D
Biotechnology
Nanotechnology
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Table C.42: Business sector R&D expenditure on selected areas of interest (2006/07 to 2015/16)

AREA OF 2006/07  2007/08 2008/09 2009/10 2010/11 2011/12  2012/13 2013/14 2014/15 2015/16
INTEREST |R“000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Environment

related N/A N/A N/A N/A N/A 31349 183921 228 905 176 463 173 356

Opensowee | | | 0

software 118 858 114195 96 266 91818 68105 85787 87 200 233576 241710 326 856

New materils 115339 | 72992 | 154140 | 173308 227 682 277152 25897 | 151890 | U7 | 204433

Tberwoss®),) [ | | |

HIV /AIDS, malaria 294 689 302122 466161 460233 631996 812 580 929121 992 538 1082 646 1176149
ool | smess| 489309 | 7I6st7| 7SI | 9783 | 1206869 | 1426139 [ 1606909 [ 1746570 [ 1900794 |

Business

expenditure

on R&D 9243165 | 10738456 | 12332012 | 11139237 | 10059010 | 10464022 | 10570726 | 11782848 | 13290951 | 13814995

N/A: Environment-related data were collected from the 2011,/12 R&D survey onwards.

Table C.43: Proportional business sector R&D expenditure on selected areas of interest (2006/07 to 2015/16)

AREAOF  2006/07 2007/08  2008/09  2009/10  2010/11  2011/12 2012/13  2013/14 2014/15 2015/16

INTEREST % % % % % % % % % %

Environment

related N/A N/A N/A N/A N/A 0.3 17 1.9 13 1.3
Opensowee | | | 0
software 13 1.1 0.8 08 0.7 0.8 0.8 20 18 24
New mateial RN 7| 120 6 23 26 AN 130 18 16
Wewossa), | | | 0 0 1
HIV/AIDS, malaria 3.2 28 3.8 41 6.3 78 8.8 8.4 8.1 8.5

N/A: Environment-related data were collected from the 2011,/12 R&D survey onwards.

Table C.44: Business sector R&D expenditure by research field (2006/07 to 2015/16)

MAIN 2006/07  2007/08  2008/09  2009/10 2010/11 2011/12 2012/13  2013/14  2014/15 2015/16
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 8881904 | 10357433 | 11902551 | 10743523 9612221 9992916 9127 446 9765859 | 10977250 | 11447693
Matemad | | | |
sciences 159 496 176 077 183 255 183426 110543 204 594 149 220 209 344 211324 119900
Physicolscences | 382551 | 507646 | 655898 | 190 292 32669 28 489 agenn| 50708 | 56997 | 35616
Chemical scences| 438969 | 580146 | 859041 | 627729 687 843 934 005 980021 | 979760 | 847321 | 972398
Earth sciences 66244 | 93014 | 95034 | 90098 106 759 92439 102892 | 109665 | 118539 | 93302
Wfometon, | | | | 0
computer and

communication

technologies 1980 630 2182253 2412430 2 855 355 2502 454 2481028 1576163 1610718 1908 985 2572 364
Applied scences | |||
and technologies | 1551 885 1581438 1671375 1271414 1132538 902 425 872014 808 899 955119 903 958
Egneesng | | | |11 1
sciences 2439092 3237 265 3908 347 3311902 2768035 2751145 2827 677 3093088 3548019 3429786

. . . SOUTH AFRICAN NATIONAL SURVEY OF RESEARCH AND EXPERIMENTAL DEVELOPMENT
Statistical Report: 2015/16




MAIN 2006/07 2007/08  2008/09  2009/10 2010/11 2011/12 2012/13  2013/14  2014/15 2015/16
RESEARCH

FIELD R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Biological sciences 160 584 161058 162776 194 671 207 456 212 632 210 627 213124 248 838 254 071
L AN A A
sciences 277 889 311287 293 357 323 603 371310 471529 444 593 593 315 665703 671194
Meddlond | | | | 1
health sciences 1225114 1268 551 1509 109 1567 493 1622215 1843005 181241 1974213 2170317 2300 587
Ewioomentad | | | | |
sciences 42 315 62 355 57764 47 692 5818 2206 44 563 50909 85932 21920
Materiolscences |~ 146588 | 184625 | 82192 | 70949 59723 65092 53855 | 6409 | 154500 [ 71967
Morine sdences | 057 | nny | nos| 8899 4859 4324 5738 | 8026 | 5655 | 630
Division 2:S0cell | | | | |
Sciences and

Humanities 361 261 381 023 429 461 395714 446789 471106 1443280 2016989 2313701 2367 302
Soddlscences | 36085 | 380554 | 128969 | 395115 | 446789 471106 | 1443280 | 2016989 | 2313701 | 2367302
Humanites Y 8| m 599 0 0 0] o ol 0
Total 9243165 | 10738456 | 12332012 | 11139237 | 10059010 | 10464022 | 10570726 | 11782848 | 13290951 13814 995

Table C.45: Proportional business sector R&D expenditure by research field (2006/07 to 2015/16)

MAIN 2006/07 2007/08  2008/09  2009/10 2010/11 2011/12 2012/13  2013/14  2014/15 2015/16
RESEARCH
FIELD % % % % % % % % % %
Division 1:
Nafural Sciences,
Technology and
Engineering 96.1 96.5 96.5 96.4 95.6 95.5 86.3 829 82.6 829
Mehemeficd | | | | 0 1 1 1
sciences 1.7 1.6 15 1.6 1.1 20 14 1.8 1.6 0.9
Physical sdences |~~~ S 170 53] 17 03 03 05| 04| 04| 03
Chemical scences| S s4 | 0] 56 68 89 93 83| 64| 70
Forhsdences | 07| 0| 08| 08 1 09 RN N 09 | 07
Womofion, | | | 0
computer and
communication
technologies 214 203 19.6 256 249 237 149 13.7 144 18.6
Mplied sdences | | | | | 0 1
and technologies 16.8 147 13.6 14 1.3 8.6 8.2 6.9 72 6.5
Engneeing | | | |
sciences 264 30.1 317 2.7 275 26.3 26.8 26.3 26.7 248
Boogicalscences| 17| 50 130 17 21 20 0 18 N 18
L N N A N N
sciences 30 29 24 29 37 45 42 5.0 50 49
Mededlod | | | |
health sciences 133 118 12.2 141 16.1 17.6 171 16.8 16.3 16.7
Ewionmentad | | | | | 1
sciences 05 0.6 0.5 04 0.1 0.0 0.4 04 0.6 0.2
Moteralscences | 16| A 07| 06 06 06 05| 05| 2] 05
Marne sdences | ol ol o1 o1 0.0 0.0 B IR T 00| 00
Divisin 2:S0ciell | | | | |
Sciences and
Humanities 39 35 35 36 44 45 137 17.1 174 17.1
Soddlsences | 39 35 35| 35 44 45 7 (VAT VN S VA
Humonifies | 00| 00| 00 00 0.0 0.0 00 00| 00| 00
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table C.46: Business sector R&D expenditure by socio-economic objective (2006/07 to 2015/16)

SOcio-

2006/07

2007/08

2008/09

2009/10

2010/11

2011/12

2012/13

2013/14

2014/15

2015/16

ECONOMIC
OBJECTIVE |
Division 1:
Defence

Defence
Division2:
Economic
Development
Fonomic
Development
undlassified

| Plont production
and plant primary
products

| Animal production
and animal
primary products

Mineral resources
(exduding Energy)

Information and
communication
services
Commercial
services

Economic
fromework

Education and
|faining

Social

development

and community

services

Division 4:
Environment

Environment
unclussified

Environmental
| knowledge

Environmental
aspects of

development

777139

28327

900 909

33901

908 781

31493

813259

1040025

813 259

145918

959761 | 1103510
959761 | 1103510
e oL
B I 0
...309370 | 208323
L 029 | 46709
LA 28130
L Deer | 93531
L 26407 | 470030
(2087129 | 1747369
L7810 16284
L Bas30 ) 872149
1189650 | 851392
TS0 | 1773253
L 06698 | 0795
. Been | 54306
L 1244811 1041616
B | R 0
1103816 | 880549
L leddd 32486
777777777 94220 | 128581
L s 2025
B R 0
580 51845

22456 55577

270 698

42226

17957

1096 986

14344

1034893

38 437

937 964

18915
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S0Clo- 2006/07  2007/08  2008/09  2009/10  2010/11  2011/12 2012/13  2013/14  2014/15 2015/16
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 46 261 68100 98 301 135730 103 602 119907 109 365 113 468 124 889 115415

Division 5:
Advancement
of Knowledge 279 295 358 242 444 298 485296 690 587 815909 880 567 902617 937 575 883626
Mwncement | | ||
of Knowledge
unclassified 0 0 0 0 0 0 0 0 0 0
Notwalscences, | | | | | | |
technologies and
engineering 275 446 353 694 439 330 479999 682 401 813150 877 557 899 840 932030 880 474
Sedalsgences | | | | 011

and humanities 3848 4548 4968 5298 8186 2758 3010 2776 5545 3152

Table C.47: Proportional business sector R&D expenditure by socio-economic objective (2006/07 to 2015/16)

S0CI0- 2006/07  2007/08  2008/09  2009/10  2010/11  2011/12 2012/13  2013/14  2014/15 2015/16
ECONOMIC

OBJECTIVE % % % % % % % % %

Division 1:

Defence 84 84 74 8.6 11.0 1.8 9.8 9.3 7.8 6.8
Defence YR 84| 14| 86 1.0 78 98| 93| 18] 68
Dvisln2 | | | 1 0 0 ]
Economic

Development 783 78.2 79.0 741 69.7 70.5 68.4 705 727 75.0
toomic | | 0 1
Development

unclossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Pantpodocin | | | | |
and plont primary

products 30 2.6 2.2 28 29 30 35 39 45 45
Mimd producin| | | |

and animal

primary products 07 0.7 0.6 1.0 05 04 04 0.6 0.6 05
Minerolsoorces | | | | | | 0
(excluding Energy) 84y 87 68| 6.7 7.2 7.0 RN 83| 06 98
Energy resources 51y 55 590 26 0.9 0.9 09 08, 08| 06
Energy supply 2.6 2.3 3.2 38 4.7 4.7 30 30 38| 16
Modocwing | 200| 97| 28] 183 174 178 B . 158 152
Construction 8.2 9.5 10.5 33 0.2 04 0.9 10 04
Tansport 48] 49| s0| 76 8.7 88 K 9.2 7.0 76
Womefonend | | | | | 0
communication

services A o 93| 107 8.5 9.3 86 83 122
Commercial

services 144 125 1.5 157 17.6 16.6 16.6 19.1 19.2 AN
foromc | | |
fomewok | 02) 04 18, 10 07 05 BN 08 | 061 20
Natural resources 1.1 1.2 18 0.8 0.5 1.0 1.0 0.8 0.6 0.5
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SOcio- 2006/07  2007/08  2008/09  2009/10  2010/11 2011/12 2012/13  2013/14  2014/15 2015/16

ECONOMIC

OBJECTIVE ‘ % % % % % % % % % %
Division 3:
Sociefy 9.1 8.5 8.3 11.0 104 11.8 11.8 11.1 10.8 104
Sgey | | | 1
undlassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Health 8.6 8.0 75 9.9 8.8 10.1 9.9 9.3 9.1 8.8

Education and
training 0.1 0.1 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.2

Social
development
and community
services 0.3 04 05 08 1.3 14 1.6 1.5 14 1.3

Diisiond: | | | |

Environment 1.2 1.5 1.8 1.9 21 21 1.6 1.5 1.6 14

Environment

unclossified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Environmental
knowledge 0.4 0.6 0.7 0.5 0.5 0.6 0.4 0.4 0.4 0.5

Environmental

aspects of
development 03 03 03 0.2 0.6 04 0.2 0.1 03 0.1

Environmental
and other aspects 0.5 0.6 08 12 1.0 1.1 1.0 1.0 09 0.8

Diision: | | | |
Advancement

of Knowledge 3.0 33 3.6 44 6.9 78 8.3 1.7 1.1 6.4

Advancement
of Knowledge
undlassified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Notwal scences, | | | | | 1
technologies and
engineering 30 33 36 43 6.8 78 8.3 1.6 7.0 6.4

Social sciences
and humanities 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table C.48: Business sector R&D expenditure by province (2006/07 to 2015/16)

PROVINCE  2006/07  2007/08  2008/09  2009/10  2010/11  2011/12 2012/13  2013/14  2014/15 2015/16
R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000

Eastern Cape 247295 283 488 316 089 320955 217 880 354 553 468197 646 497 608 398 651533
Free State 665443 | 786225 | 1213808 | 999554 | 943508 | 1308833 | 1265285 | 137490 | 831575 | 1124042
Gauteng 5263546 | 6142233 | 7131411 | 6120062 | 5439718 | 5558409 | 5356550 | 5813673 | 7160280 | 7183557
KwolulNotl | 962308 | 1302260 | 1255509 | 1183636 | 1280014 | 1160507 | 1237563 | 1434084 | 1501659 | 1436737
limpopo | 7813 | Tesr| 75615 | 49375 41850 62728 745 | 140026 | 161331 | 145736
Mpumoonga | 172948 | 196368 | 201550 | 161154 | 139771 157158 mo | 01831 435770 | 339985
NortWest 197383 | 193339 | 222630 | 267528 | 256428 | 302164 380144 | 435849 | 681634 | 451891
Nothem Cope | 15834 | 7450 | 739 | 7988 17017 45267 84| 124150 [ 226303 | 206786
WestemCope | 1645595 | 1755404 | 1908020 | 2028984 | 1722823 | 1514404 | 1434090 | 1511778 | 1684001 | 2274728
Total 9243165 | 10738456 | 12332012 | 11139237 | 10059010 | 10464022 | 10570726 | 11782848 | 13290951 13814 995
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Table C.49: Proportional business sector R&D expenditure by province (2006/07 to 2015/16)

PROVINCE  2006/07  2007/08  2008/09  2009/10  2010/11  2011/12 2012/13  2013/14  2014/15 2015/16

% % % % % % % % % %

Fastern Cape 27 26 26 29 22 34 44 55 44 47

FeeStte | ] 13 98 90 | 9.4 ns| 0] nrl 63| 81
Goteng | 9| 52| s8] 549 | 541 81 07 93| 39 520
KwldoNotdl | 04 21| 02 106 | 127 o nr| 22 n3 4
lmpopo | W] A 0w 04 | 04 0| 12| 12 2] 1
Mpmdongs | 19 18 6 14 | 14 15 ] ] 33| 25
NorthlWest | AN 8 18 24| 25 29 3] a0 sl 33
Northe Cope | 0] ol ol 0l | 02 0| VAR o 17 15
Westem Cope | 78 163 55 182 | 171 us| 36| 28| 7| 165
Total 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Table C.50: Business sector R&D expenditure by Standard Industrial Classification Code (SIC) (2006/07 to 2015/16)

STANDARD INDUSTRIAL  2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16

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 199959 | 213808 | 220757 | 208447 | 157916 | 211132 | 286832 | 364424 | 460464 | 484384
| Minngond Quamying | ! 518262 | 559332 | 578825 | 499286 | 1055963 | 1352877 | 1554284 | 1675153 | 1340103 | 1220985
Manufacturing 3537433 | 4222127 | 4787581 | 4321327 | 3592204 | 3551234 | 3476647 | 3793066 | 4501146 | 4442466 |
| Monvfoctee of Food Podocts, | | | | | | |
Beverages and Tobacco Products 183391 | 196238 | 215876 | 162851 | 221370 | 283262 | 319143 | 340427 | 364178 | 376884
| Monofoctwe of Textles, Cothing | | | | | | | |
and Leather Goods 21899 17888 13755 | 16946 2437 0 2073 | 32091 34609 9335

Manufacture of Wood and Products
of Wood and Cork, except fumniture;
Manufacture of Articles of Straw
and Plaiting Materials; Manufacture
of Paper and Paper Producs;
Manufacture of Publishing, Printing
and Reproduction of Recorded
Material 110 631 118535 118016 111255 106 448 80 255 50531 60437 72870 95555

| Moncfoctweof Refned | | | | | | | |
Petroleum, Coke and Nuclear
Fuel; Manufacture of Chemicals
and Chemical Products (incl.
Pharmaceuticals); Manufacture of

| Rubber and Plotic Produds | - 1301947 | 1579382 | 2267063 | 1758353 | 1197179 | 1381001 | 1139617 | 1256313 | 1835837 | 1800420
Manufacture of Non-Metallic
Mineral Products 127714 183758 134 638 120 508 87037 72039 49974 52263 51097 28095

Manufacture of Basic Metals,
Fabricated Metal Products,
Machinery & Equipment;
Manufacture of Office, Accounting

| and Computing Mochinery | - 386605 | 500715 | 815295 | 330187 | 240408 | 392800 | 585635 | 620923 | 607574 | 660205
Manufacture of Electrical Machinery
and Apparatus 189 554 187 612 166 498 146 169 207 954 310599 312102 254 042 302 575 381971
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STANDARD INDUSTRIAL ~ 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
CLASSIFICATION R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000 R’000
Manufacture of Radio, Television
and Communication Equipment and
Apparatus; Manufacture of Medical,
Precision and Optical Instruments,
Watches and Clocks 425585 506 497 511 356 591774 590174 639 217 656 639 742033 706 308 569127

Manufacture of Transport Equipment 784209 924 053 984235 | 1022589 881958 310145 267788 3341276 408 448 402772

Manufacture of Furniture; Recycling;
Manufacturing not elsewhere classified 5898 7449 60849 60743 57240 81914 93145 100 261 117 649 118102

| Hctiy, Gos & Woler Supply | 1292925 | 1737511 | 2306297 | 955690 | 536050 | 494745 | 385770 | 355720 | 548015 | 439157
Cosudon 4559|6043 | 6105|3490 | 3.3 | 6495 | 9051 | BO3T | 663 | 5613
Wholesale and Retail 324 666 317780 334131 434522 620 541 547 194 179 383 100176 85 491 42977

Transport, Storage and Communication 453715 490138 425235 415243 354311 484772 467 41 451336 632243 897 359

Financial Intermediation, Real Estate

and Business Senices 2477423 | 2759550 | 337789 | 3777124 | 3326985 | 3645625 | 3914543 | 4724439 | 5357151 | 5910332
| Commonity, Socal and Personal | | | | I
Senices 434223 | 432167 | 295185 | 524108 | 411826 | 170499 | 296805 | 310498 | 359701 | 371723
Total 9243165 | 10738456 | 12332012 | 11139237 | 10059010 | 10464022 | 10570726 | 11782848 | 13290951 [13814995

Table C.51: Proportional business sector R&D expenditure by Standard Industrial Classification Code (SIC)
(2006/07 to 2015/16)

STANDARD INDUSTRIAL ~ 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16

CLASSIFICATION % % % % % % % % % %
Agriculture, Hunting, Forestry
and Fishing 22 2. 1.8 19 1.6 20 2.7 31 35 35

| Miingond Quoming | 56| 52| 0] 45 105 129 | IV . wr | 00 88
Monofocturing | 83| 93| 388 388 357 339 329 | 22| B9 322 |
Manfacture of Food Products, | | | DN
Beverages and Tobacco Products 2.00 18 18 15 22 27 3.0 29 27 27

| Monfoctwe of Textles Cothing | | | | |
and Leather Goods 0.2 0.2 0.1 0.2 0.0 0.0 0.0 0.3 0.3 0.1

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, Printing

and Reproduction of Recorded
Material 1.2 1.1 1.0 1.0 1.1 08 0.5 0.5 0.5 0.7
| Mofoctweof Refed | | | |
Petroleum, Coke and Nuclear
Fuel; Manufacture of Chemicals
and Chemical Products (incl.

Pharmaceuticals); Manufacture of

| Rubber and PlosicProdudss | Wi L — 184 158 19 82 08 | L2 — 88 130
Manufacture of Non-Mefallic
Mineral Products 14 1.7 1.1 1.1 0.9 0.7 05 04 0.4 0.2

Manufacture of Basic Mefals,
Fabricated Mefal Products,
Machinery & Equipment;
Manufacture of Office, Accounting

and Computing Machinery 42 47 26 30 24 38 55 53 46 48
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STANDARD INDUSTRIAL ~ 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
CLASSIFICATION % % % % % % % % % %
Manufacture of Electrical Machinery
odbgos || 7] w3 |30 s a1 23] a8
Manufacture of Radio, Television
and Communication Equipment and
Apparatus; Manufacture of Medical,
Precision and Optical Instruments,
| Watchesond Cocks | 46| AT | 41 53 59 61 62 63 | S8 4l
| Monufacture of Tansport Equipment | 85 | 86| 80, 9.2 88 U L — L A B
Manufacture of Furniture; Recycling;
| Monufoctuing notelseuhere dossfed | 0.1 | 01| 05 05 06 0] 0 L 0 09
| Hetricty, Gas & Water Supply | L 102 . 187 8. 53 A A 80 | A 82
| Constuction 00 O 00, 00 00 LA AN I UL 00 | . 00
| Wholescleand Retal | 850 30| 27 39 6.2 N L7 L 0| 03
| Tongport, Storoge ond Commuricafion | 49 | 46 | 34 37 35 46 | S 38 | 48 | 65
Financial Intermediation, Real Estate
b Soies | 8| 7| w4l m9| w1 Me| ¥ | w1| W3] 08
Community, Social and Personal
Services 47 40 24 47 41 1.6 28 2.6 27 27

HEADCOUNTS
TOTAL

RESEARCHERS TECHNICIANS OTHER R&D

PERSONNEL

TOTAL

FULL-TIME EQUIVALENTS
RESEARCHERS TECHNICIANS

12595.3
5303 4312 124613
5584 4451 124925
5362 4 488 12024.6
4630 3931 10205.1
5095 4001 9894.9
6394 4570 113223
6397 5020 118774
6912 5570 129275
6090 5027 124578

OTHER R&D
PERSONNEL
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Table C.53: Business sector R&D personnel in headcounts and full-time equivalents by occupation and gender
(2013/14, 2014/15 and 2015/16)

OCCUPATION
2013/14

HEADCOUNTS

TOTAL

MALE

FEMALE

FULL-TIME EQUIVALENTS (FTEs)

TOTAL

MALE

FEMALE

FTEs AS % OF

HEADCOUNTS

Researchers
| Technicons diectl supporfing R&D | 6397 | 4418 1979 |  4253|  28%6| 1317 | 665
| Other personnel drectly supporfing R&D | 5020 | 2879 | 2141 | 3094 | 1817|171 | 616
Total 17 599 11192 6407 11877 7443 4435 67.5
014 0T/ OTA A A AS % O
ADCO
Researchers 6261 3945 2316 4636 2799 1837 740
| Technicons diectly supporfing R&D | 6912 | 4816 209 4494 | 3088 | 1406 | 650
| Other personnel drectly supporfingR&D | 5570 | 3328 2242 3791 | 232 | 1444 | 682
Total 18743 12089 6654 12928 8240 4688 69.0
0 b 0T/ OTA A A AS % O
ADCO
Researchers 6128 3945 2183 4626.8 2835.0 17918 75.5
| Technicions diectly supporfingR&D | 6090 | 4314 1776 42274 2980 12994 | 694
| Other personnel drectly supporfing R&D | 5027 | 3148 1879 3603.6 RVAL7AN 14095 | n7s
Total 17 245 11407 5838 124578 7957.1 4500.7 722

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

(2015/16)
OCCUPATION AND TOTAL SUBTOTAL AFRICAN COLOURED INDIAN WHITE
QUALIFICATION
MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE

Researchers | 6128 | 3945 2183 676 567 166 144 390 | 39 2713 | 1234 |
Doctoral degree or
equivalent 618 444 174 91 24 16 17 26 20 31 113

| Mosters, honows, |||

| bachelor or equivalent | 4323 | 2780) 1543 ] 439 | 317 my 780 07 WA 194 914
Dipomos | 17| 1 465 146 166 4 90 5 4 4T 206 |
Technicians direcily
supportingR&D | 609 | 4314 1776 1104 706 327 148 564 | 209 239 n3 |
Doctoral degree or

| equivlent ] 0 0 0] 3 1 0 ] L I LN — 0 . [N —
Masters, honours,

| bochelor or equivalent | 2052  1418] 786 314 264 5 05| N7 817 805
Dipomos | | 3908 | 2878 1030 787 44 247 96 38 92| 1485 402 |
Other personnel
directly supporfingR&D | 507 | 3148 1879 1069 613 220 174 695 | 280 1164 812 |
Doctoral degree or

| equivdent LN A Bl 17 7 0] 0 L S N SEH - 17
Masters, honours,

| bochelor or equivalent | 1518 ] 819 639 200] 148 Mmoo BT 5% 393
Diplomas 3433 22150 1218 852 459 166 148 600 205 597 406
Total 17 245 11407 | 5838 2849 | 1886 713 466 1650 728 619 | 2758
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Table €.55: Number of foreign and local business sector partners engaged in collaborative R&D, and total R&D
collaboration expenditure (2013/14, 2014/15 and 2015/16)

COLLABORATION 2013/14 2014/15 2015/16

PARTNERS WITHIN SOUTH  OUTSIDE SOUTH  WITHIN SOUTH  OUTSIDE SOUTH ~ WITHIN SOUTH  OUTSIDE SOUTH
AFRICA AFRICA AFRICA AFRICA AFRICA AFRICA

Government research institutes 22 8 14 10 17 8

T e I | I G TR A

Members of own company | % 1 25 8 s 14

Notforprofit orgonisaions | 6| 0 6 A 1

Other componies | 8, 26 56 o0 66 | 3

Sience councls | 8 6 44 9 agr 10

Total number of R&D collaborations 216 67 Al 79 220 83

Nocolboraon | N /A 77777777777777777777 N/A 20 A B n

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

Total in-house plus outsourced R&D

collaboration expenditure (excl. VAT) 3445916 670854 2653929 1357 157 2193307 306 449

*R&D Expenditure includes both internal and outsourced R&D.
Note: Collaborative R&D entails parterships, alliances and collaborations.

Business sector: State-owned enterprises

The list of SOEs was revised in the 2015/16 reference year. Estimates have been revised based on this expanded list. The list of
SOEs will be updated in future as the need arises.

Table C.56: Business sector: SOEs - Number, R&D expenditure, and R&D expenditure as a proportion of BERD
(2006/07 to 2015/16)

PROPORTION OF BERD
%

NUMBER OF R&D PERFORMERS R&D EXPENDITURE

R’000

I 2w | BT
I 19 296509 | B
I 21 SR Ol I
- ] 218238 