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FOREWORD

On	behalf	of	the	National	Advisory	Council	on	Innovation	(NACI)	I	am	delighted	to	present	the	annual	report	on	the	
2016	South	African	Science,	Technology	and	Innovation	(STI)	Indicators.	This	publication	is	part	of	our	contribution	
to	building	the	monitoring,	evaluation	and	learning	capability	necessary	for	assessing	the	state	of	the	National	
System of Innovation (NSI).

The	2016	STI	indicators	report	is	based	on	the	analysis	of	NSI	performance	during	the	period	between	1996	and	
2016.		Coincidentally,	government	is	leading	a	process	of	reviewing	the	current	1996	White	Paper	on	Science	and	
Technology	and	developing	the	new	White	Paper	on	STI.		Therefore,	the	2016	STI	indicators	report	can	provide	
necessary input into the current policy development process.  

The	2016	STI	indicators	report	identifies	areas	of	progress	but	also	points	to	the	lack	of	progress	in	certain	areas	
of	 the	NSI.	 	First,	 the	NSI	human	capital	pipeline	remains	constrained.	The	percentage	of	matric	 learners	who	
passed	mathematics	and	physical	science	with	at	least	50%	remains	low.	The	proportion	of	matric	female	learners	
passing	mathematics	and	physics	with	at	least	60%	has	been	declining	from	2008	to	2016.	Unsurprisingly	then,	
the	undergraduate	percentage	of	SET	enrolment	has	remained	stagnant	between	2005	(29.4%)	and	2015	(29.7%).		
Notwithstanding,	at	the	postgraduate	level,	the	proportion	of	science	engineering	and	technology	(SET)	enrolment	
as	percentage	of	total	student	enrolments	has	increased	between	2005	and	2015.		

Second,	there	has	been	notable	progress	in	the	expansion	and	transformation	of	research	capacity.	The	percentage	
of	female	researchers	(full	time	equivalent)	increased	from	2001/02	(38.4%)	to	2014/15	(44.1%).	The	proportion	of	
female	academic	staff	with	doctoral	degrees	increased	between	2005	(30.4%)	and	2014	(39.1%)	and	the	proportion	
of	black	(African,	Coloured	and	Indian)	female	academic	staff	with	doctorates	also	increased	albeit	slightly.	

Third,	the	international	benchmarking	of	mobile	cellular	subscriptions	indicates	that	South	Africa	is	doing	well	in	
diffusing	ICT	access	through	mobile	cellular	devices	per	100	people.	This	is	an	important	step	if	South	Africa	seize	
the	opportunities	and	benefits	of	digitisation	and	the	fourth	industrial	revolution	or	new	production	revolution.	

Fourth,	 the	R&D	 intensity	or	business	expenditure	on	R&D	 in	 the	agricultural	 sector	 increased	 from	0.29%	 in	
2003/04	to	0.66%	in	2014/15.	This	is	welcomed	given	the	declining	R&D	intensity	in	manufacturing	and	other	key	
industrial sectors on the one hand; and the importance of strengthening research and innovation related to food 
security on the other hand. 

Fifth,	 there	 has	 been	 notable	 progress	 in	 knowledge	 generation.	 South	 Africa’s	 world	 share	 of	 publications	
increased	from	0.39%	in	1996	to	0.69%	in	2015.	

On	behalf	of	the	NACI	Council	and	Secretariat	we	sincerely	hope	that	all	NSI	stakeholders	(including	policy	makers,	
the	private	sector	and	nongovernment	organisations),	will	find	this	STI	indicators	report	informative	and	useful.		
We	especially	hope	that	the	data	will	serve	as	a	source	of	acknowledgement	for	the	work	done	in	the	areas	where	
South	Africa	has	shown	progress	and	where	we	have	not,	it	will	inspire	us	all	to	focus	our	efforts	to	addressing	the	
challenges.

Prof. Cheryl de la Rey
NACI Chairperson
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CONCEPTUAL FRAMEWORK

The	conceptual	framework	for	the	South	African	STI	Indicators	report	is	the	logical	indicator	framework	proposed	
by	the	2002	National	Research	and	Development	Strategy	(NRDS).

This	framework	(Figure 0.1)	is	useful	as	Quality	of	Life	and	Wealth	Creation,	enabled	by	Business	Performance	
through	innovation,	are	the	ultimate	goals	of	the	NSI.	Technological	Innovation	is	at	the	core	of	this	framework;	
and	 it	 is	not	only	enabled	by	 local	science	and	 technology	activities	 (e.g.	Science,	Engineering	and	Technology	
Human	Capital	pipeline	and	Research	System	Capacity);	but	it	is	also	supported	by	Imported	Know-How.	

Figure 0.1: Logical Indicator Framework
Source: Department of Science and Technology “2002 National R&D Strategy”

Quality of Life

SET Human Capital Quality of Life

Imported Know
How

Future R&D
Capacity

Current R&D
Capacity
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KEY HIGHLIGHTS

The performance of the innovation system for the country during the period 1996 to 2015 is summarised in Table 
0.1. As	shown,	there	are	visible	improvements	overall	with	regard	to	future	and	current	science,	engineering	and	
technology	(SET)	capacity.	A	similar	trend	is	observed	for	current	R&D	and	innovation	capacity	although	there	is	
stagnation	with	regard	to	the	country’s	share	of	publications	in	the	‘engineering	and	technology’	research	field.	
The	number	of	internet	users	per	100	people	is	increasing,	although	this	is	lagging	behind	the	number	of	mobile	
cellular	subscriptions	per	100	people	(142	during	2011	–	2015).		

Table 0.1:Performance of South Africa’s NSI between 1996 and 2015
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The	declining	inflow	of	foreign	direct	 investment	(FDI)	as	percentage	of	gross	domestic	product	(GDP)	resulted	
in	a	low	South	African	FDI	inflow	compared	with	other	selected	regions/	economies	during	2011	–	2015	(Table 
0.2).	Although	the	country’s	high	technology	exports	as	a	percentage	of	the	world	high	technology	exports	shows	
stagnation,	as	a	proportion	of	SADC,	Sub-Saharan	Africa	and	the	rest	of	Africa,	it	was	very	large	(at	77.07%,	56.91%	
and	33.41%	respectively	during	2011	–	2015).	

Overall,	relative	to	the	rest	of	the	world,	South	Africa	is	not	doing	well	in	terms	of	quality	of	life	indicators:	carbon	
dioxide emissions are relatively high and so is the HIV prevalence rate. Technology payments are relatively high 
but	conversely	technology	receipts	are	low	as	a	share	of	the	world.	

The South African innovation system remains the strongest on the African continent although other countries are 
deservedly	starting	to	catch-up	in	some	key	areas	such	as	inflow	of	FDI.

Table 0.2: NSI Benchmarking, South Africa`s Performance on Key STI Indicators as Percentage of Selected
Regions/ Economies (2011 – 2015 or a recent period)

DC = Developing Countries 
UMIC = Upper Middle Income Economies

1
2
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1. FUTURE R&D AND INNOVATION CAPACITY

The	country’s	future	competitiveness	in	terms	of	research	and	innovation	depends	largely	on	a	healthy	SET	human	
capital pipeline. Each developmental stage is dependent on the preceding one, hence holistic and integrated SET 
human capital development is important. This section discusses the results of the recently released International 
Trends	in	Mathematics	and	Science	Achievement	(TIMSS),	national	senior	certificate	(NSC)	pass	rate	for	mathematics	
and	physical	science,	as	well	as	SET	enrolments	at	local	public	higher	educational	institutions.
 
 
1.1  International Trends in Mathematics and Science Achievement 

TIMSS	 is	an	assessment	of	 the	mathematics	and	science	knowledge	of	 learners	 in	grade	 four	and	grade	eight	
who	are	selected	 from	different	countries	around	 the	world.	South	Africa	participates	at	grades	five	and	nine	
respectively;	and	it	has	participated	for	the	first	time	at	grade	five	in	respect	of	mathematics	(TIMSS-Numeracy)	
specifically.	TIMSS	uses	five	‘international	benchmarks’	to	scale	the	scores	,	namely:	Advanced	(above	625	points),	
High	(550	to	625	points),	 Intermediate	 (475	to	550	points),	Low	(400	to	475)	and	Not	Achieved	(less	than	400).	
Those	scoring	below	400	would	not	have	demonstrated	the	minimum	competency	in	the	subject.

Table 1.1 summarises	 the	 performance	 of	 South	 Africa	 for	 TIMSS	 2015	 as	 compared	 with	 the	 TIMSS	 2011	
performance. 

Table 1.1: Summary of South African Performance on TIMSS

Source: Human Sciences Research Council

For	 mathematics	 at	 grade	 five	 level,	 about	 61%	 of	 learners	 did	 not	 achieve	 the	minimum	 competency.	 The	
situation	at	grade	nine	level	is	similar	with	only	34%	of	learners	achieving	above	the	minimum	competency	level	
in	mathematics	and	32%	in	science.	This	is	an	improvement	from	2011	when	27%	of	learners	who	participated	
achieved	the	minimum	competency	in	mathematics.	For	science	it	was	25%.

For	science	at	grade	nine,	68%	of	 learners	did	not	achieve	the	400	acceptable	benchmark.	This	represents	an	
improvement	 from	75%	 in	2011	but,	as	with	mathematics,	does	not	represent	a	score	high	enough	to	enable	
dramatic	improvements	in	the	country’s	STI	in	the	future.	For	both	mathematics	and	science	only	10%	or	less	of	
learners	achieved	the	Intermediate	level	benchmark	(475	–	550	score)	except	for	grade	five	mathematics	where	
12%	attained	this	level.	The	Human	Sciences	Research	Council	(HSRC)	summarised	the	South	African	performance	
on	TIMSS	as	an	improvement	from	‘very	low’	(from	1995	to	2003)	to	‘low’	(in	2015).

Figure 1.1 shows	 TIMSS	 scores	 for	 public	 schools	 (fee	 paying	 and	 no-fee	 paying)	 as	well	 as	 for	 independent	
schools.	It	is	clear	that	while	there	has	been	a	solid	improvement	in	2015,	the	learners	from	no-fee	paying	public	
schools	on	average	are	not	achieving	the	TIMSS	international	benchmark	either	for	mathematics	(grade	five	and	
nine)	or	science.	According	to	the	HSRC,	learner	performance	is	influenced	by	conditions	at	home,	in	communities	
and at school.
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Figure 1.1: Summary of South African TIMSS Scores per School Type
Source: Human Sciences Research Council

The provincial TIMSS performance (Table 1.2)	confirms	the	influence	of	socio-economic	conditions	on	learners’	
performance.	For	TIMSS-Numeracy	(grade	five),	Western	Cape	learners	on	average	achieved	a	relatively	high	score	
(441),	followed	by	Gauteng	(420).	For	grade	nine,	the	scores	for	Gauteng	are	relatively	high	for	both	mathematics	
and	science	followed	by	the	Western	Cape.

Table 1.2: Summary of South African Performance on TIMSS by Province 

Source: Human Sciences Research Council
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As	shown	in	Figure 1.2, from 2003 to 2015, the provinces that had the largest improvement in TIMSS average 
scores	for	grade	nine	science	were	Limpopo	(increase	of	123	points),	followed	by	Eastern	Cape	(106),	Gauteng	
(104)	and	KwaZulu-Natal	 (98).	 In	mathematics,	 Limpopo	also	had	 the	 largest	 improvement	 (117)	 followed	by	
Gauteng	(105),	Eastern	Cape	(96)	and	KwaZulu-Natal	(91).

Figure 1.2: Change in Provincial Grade Nine TIMSS Scores, 2003 to 2015 
Source: Human Sciences Research Council 

1.2  NSC Pass Rate for Mathematics and Physical Science 

The	percentage	of	learners	passing	NSC	mathematics	with	at	least	40%	from	amongst	those	who	wrote	the	exam	
decreased	from	25.9%	in	2008	to	21.4%	in	2012	but	this	trend	was	then	reversed	in	2013	reaching	a	high	of	28.0% 
(Figure 1.3). 

This	percentage	declined	again	to	19.6%	in	2014	and	to	18.5%	in	2015.	It	is	encouraging	to	note	that	there	has	
been	a	slight	improvement	in	2016	for	the	proportion	of	learners	passing	mathematics	with	more	than	40%,	50%	
and	60%.	

The	percentage	of	learners	passing	mathematics	with	at	least	50%	is	still	very	low	(12.8%)	and	this	performance	
reflects	a	similar	pattern	to	that	of	TIMSS	2015.	
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Figure 1.3: Trends in Proportion of Learners Passing NSC Mathematics
Source: Department of Basic Education

The	performance	of	NSC	passes	 in	physical	 science	 shows	 trends	 that	 are	different	 to	 those	of	mathematics	
between	2008	and	2015.

The	percentage	of	learners	passing	physical	science	with	at	least	40%,	50%	or	60%	increased	consistently	between	
2009	and	2013.	Following	a	decline	in	performance	in	2014	(a	phenomenon	also	observed	for	mathematics),	the	
proportion	of	learners	passing	physical	science	with	at	least	40%,	50%	or	60%	has	been	on	the	increase	over	the	
past three years. 

Despite	this	slight	difference	in	NSC	learner	performance	trends	for	both	mathematics	and	science,	the	percentage	
of	learners	passing	these	subjects	with	at	least	50%	remains	low.	This	is	an	area	of	concern	that	requires	further	
improvement according to the National Development Plan (NDP) and Schooling 2025 Action Plan. 

The	NDP	emphasises	the	need	to	ensure	that	at	least	90%	of	learners’	master	minimum	competencies	in	language	
and	numeracy	with	50%	pass	mark,	and	this	should	start	from	lower	grades.
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Figure 1.4: Trends in Proportion of Learners Passing NSC Physical Science 
Source: Department of Basic Education

In	terms	of	gender,	the	proportion	of	female	learners	passing	mathematics	NSC	with	at	least	60%	has	fallen	to	
43.0%	in	2016.	The	declining	trend	has	continued	since	2012	(Figure 1.5). 

Figure 1.5: Proportion of Learners Passing NSC Mathematics by Gender
Source: Department of Basic Education
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Similarly,	 there	 is	 a	 low	proportion	of	 females	passing	physical	 science	with	 at	 least	 60%	 (44.4%	 in	 2016).	On	
the	positive	side	this	proportion	was	slightly	higher,	at	48.7%,	for	physical	science	pass	marks	of	40%	or	more.	
Furthermore,	the	proportion	of	female	learners	passing	NSC	physical	science	with	at	least	40%,	50%	or	60%	has	
been	on	the	increase	since	2014.

Figure 1.6: Distribution of Learners Passing NSC Physical Science by Gender
Source: Department of Basic Education

1.3  SET Enrolments at Higher Education Institutions (Universities)

As Table 1.3	shows,	over	the	past	decade	the	percentage	of	SET	enrolments	at	South	African	higher	education	
institutions	(HEIs)	has	been	stagnant,	rising	only	from	28.7%	in	2005	to	29.9%	in	2015.	This	 is	expected	as	the	
proportion	of	students	passing	NSC	Mathematics	with	at	least	50%	has	declined	from	2008	to	2016.	Stagnation	in	
SET	enrolment	is	also	taking	place	with	regard	to	total	higher	education	enrolments	which	seem	to	be	experiencing	
capacity	 challenges.	 The	 undergraduate	 percentage	 SET	 enrolment	 percentage	 is	 also	 stagnant	 with	 only	 a	
marginal	increase,	from	29.4%	in	2005	to	29.7%	in	2015.	

At	the	postgraduate	level,	a	significant	increase	in	SET	enrolments	as	a	percentage	of	total	enrolments	has	taken	
place	rising	from	25.6%	in	2005	to	28.7%	in	2010	and	31.3%	in	2015.	The	percentage	proportion	of	female	SET	
enrolments	 is	gradually	on	the	 increase,	rising	from	43.5%	 in	2005	to	46.2%	 in	2015.	Similarly,	 the	proportion	
of	 SET	 enrolments	 for	 previously	 disadvantaged	 individuals	 (PDIs)	 is	 on	 the	 increase,	 reaching	 79.1%	 in	 2015	
compared	with	7.3%	a	decade	earlier.		This	suggests	that	there	the	is	gradual	transformation		taking	place	within	
the	sector,	although	the	pace	at	which	this	is	occurring	is	slow	given	the	rise	in	the	share	of	the	population	taken	
up	by	PDIs	over	this	period.
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Source: Department of Higher Education and Training

The	disaggregation	of	SET	enrolment	by	PDIs	is	shown	in	Table 1.4 and Figure 1.7. African	students’	proportion	
of	SET	enrolments	is	on	the	increase	whereas	there	has	been	a	decline	for	Coloureds,	Indian	and	White	students.

Table 1.4: Percentage Proportion of Public Universities’ SET Enrolment by Race and Gender

Table 1.3: Higher Education SET Enrolments

Source: Department of Higher Education and Training

According	 to	 the	 Statistician	General	 ,	 although	a	 large	number	of	 the	 students	who	were	 enrolled	 at	 higher	
education	institutions	were	black‚	proportionately	this	group	was	under-represented	by	1:5	in	comparison	with	
the	 Indian	 and	White	 students’	 enrolment	 if	 population	 figures	 are	 taken	 into	 account.	 This	 presents	 a	 huge	
challenge	needing	to	be	corrected	if	a	meaningful	reduction	in	inequality	by	race	group	is	to	be	diminished.

In	terms	of	disaggregation	by	gender,	White	and	African	female	students	are	still	lagging	behind	in	terms	of	their	
proportion	of	 total	African	and	White	SET	enrolments	 (43.4	and	46.4%	respectively	 in	2015)	even	 if	 there	has	
indeed	been	some	improvement	over	the	past	decade.	Coloured	female	students	have	a	higher	proportion	of	SET	
enrolments	than	their	male	counterparts	(51.5%).	Indian	female	students’	SET	enrolment	proportion	was	48.9%	
in 2015.
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In	terms	of	SET	enrolments	by	nationality,	there	has	been	a	large	increase	in	the	proportion	of	SET	enrolments	
as	 a	 percentage	 of	 total	 public	 universities’	 enrolments	 in	 respect	 of	 other	 African	 nationals	 from	outside	 of	
the	Southern	African	Development	Community	(SADC),	from	40.9%	in	2005	to	50.0%	in	2015	(Table 1.5).  This 
illustrates	 the	 growing	 importance	 of	 South	 Africa`s	 higher	 education	 institutions	 in	 helping	 to	 develop	 SET	
academic	expertise	within	the	African	continent.

Figure 1.7: Trend in Proportion of SET Enrolments at Public Universities by Race

Figure 1.8: Proportion of Higher Education PhD Enrolments by Field
Source: Department of Higher Education and Training

As	 shown	 in	 Figure 1.8,	 the	 percentage	 of	 SET	 enrolments	 at	 doctoral	 qualification	 level	 as	 a	 percentage	 of	
all	 doctoral	 enrolments	 is	 very	high	 (48.8%	 in	 2015)	 although	 this	 has	been	on	 a	 gradual	 decline	 since	 2012.	
Enrolments	for	doctoral	degrees	in	the	Humanities	are	also	on	the	decline.	In	2015	they	were	29.1%	of	all	doctoral	
enrolments,	 down	 from	 39.5%	 in	 2005.	 On	 the	 increase	 were	 business	 and	 commerce	 doctoral	 enrolments	
followed	by	enrolments	in	the	education	study	fields.
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Table 1.5: South African Public Universities’ SET Enrolments by Nationality

Source: Department of Higher Education and Training
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2. SET HUMAN CAPITAL

SET	human	capital	capacity	is	critical	to	spearhead	the	research	and	innovation	agenda	of	the	country	in	an	effort	
to	stimulate	industrial	competitiveness	and	economic	growth	through	these	and	the	wellbeing	of	citizens	of	the	
country.	This	section	analyses	SET	graduations	and	researchers’	data.
 
2.1 SET Graduations
The	low	rate	of	graduations	at	South	African	universities	is	also	evident	in	the	low	rate	of		SET	graduations.The	
ratio	of	SET	graduates	to	that	of	overall	SET	enrolments	in	2015	was	just	1:5,	although	thankfully	this	represents	
a	slight	improvement	from	the	ratio	of	1:6	in	2005.	The	percentage	of	SET	graduations	was	slightly	higher	than	
that	of	SET	enrolments,	with	a	value	of	30.7%	in	2015	compared	with	28.9%	a	decade	earlier	and	27.6%	in	2010 
(Table 2.1). 

The	percentage	proportion	of	postgraduate	 SET	graduations	 in	 2015	was	however	 slightly	 lower	 than	 that	of	
undergraduates	(29.3%	compared	with	30.3%	respectively).	This	is	slightly	different	from	SET	enrolments	in	which	
the	proportion	of	postgraduate	SET	enrolments	has	been	higher	than	that	of	undergraduates.	It	suggests	greater	
difficulty	in	completing	postgraduate	SET	qualifications	than	in	other	disciplines.	In	turn,	this	could	be	a	function	
of relative failure in the attainment of decent mathematical and science results at school level. In terms of gender 
equity,	the	percentage	of	female	SET	graduations	has	crept	upwards	from	48.9%	in	2005,	to	50.2%	in	2014	and	to	
50.6%	in	2015.	

Table 2.1: Public Universities SET Graduation

Source: Department of Higher Education and Training

In	terms	of	transformation,	the	percentage	of	SET	graduations	for	PDIs	has	steadily	increased	from	61.2%	in	2005,	
to	69.2%	in	2010	and	74.0%	in	2015.		Ideally	this	would	be	highlighting	the	general	improvement	in	the	relative	
quality	of	PDI	students	entering	the	higher	education	environment	rather	than	as	a	deliberate	attempt	by	such	
institutions to push through transformation at the expense of quality.

As Table 2.2 and Figure 2.1	show,	the	percentage	of	African	student	SET	graduations	at	public	universities	has	
been	on	the	increase	whereas	that	of	Coloured,	Indian	and	White	students	is	on	decline.	This	pattern	is	similar	to	
that	of	SET	enrolments	and	is	probably	driven	by	an	expanding	higher	education	system	with	improved	access	
on the part of African students. 

In terms of gender, the percentage of female SET graduations is higher for Coloured, Indian and African students 
(56.0%,	 53.2%	and	51.5%	 respectively)	 than	 it	 is	 for	Whites.	 The	percentage	SET	graduations	of	 female	White	
students	 relative	 to	 their	White	male	 counterparts	 is	 still	 lagging	behind	 (46.6%	 in	2015).	 This	 is	 an	area	 that	
requires further exploration to understand the dynamics taking place. In other race groups gender representation  
is	higher	for	female	students	who	account	for	a	higher	proportion	of	the	overall	population.

SET Graduations
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Table 2.2: Percentage Proportion of Public Universities’ SET Graduations by Race and Gender

Figure 2.1: Trend in Proportion of SET Graduations at Public Universities by Race

For	doctoral	qualifications,	the	percentage	of	degrees	awarded	in	SET	fields	of	study	as	a	proportion	of	total	doctoral	
degrees	awarded	(Figure 2.2) is	much	lower	than	the	percentage	of	overall	doctoral	enrolments	accounted	for	
by	SET	doctoral	enrolments	(Figure 1.8).	Again	this	speaks	to	proportionately	greater	difficulty	in	completing	SET	
qualifications	once	enrolled	compared	with	the	case	for	other	disciplines.	In	2015,	only	30.3%	of	doctoral	degrees	
were	awarded	in	SET	fields.

Source: Department of Higher Education and Training
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Figure 2.2: Proportion of Doctoral Degrees Awarded by South African Universities by Field of Study
Source: Department of Higher Education and Training

There	 is	a	 relatively	high	proportion	of	doctoral	degrees	awarded	 in	education	as	well	as	 in	 the	business	and	
commerce	fields	of	study	(19.1%	and	22.4%	respectively	in	2015).	The	NDP	advocates	for	a	larger	share	of	SET	
doctoral	graduates	in	order	for	South	Africa	to	be	a	leading	innovator.	An	overall	NDP	target	for	doctoral	graduates	
is	100	doctoral	graduates	per	million	inhabitants	per	year	by	2030.	This	translates	to	an	immediate	target	of	5,000	
doctoral	graduates	per	year,	the	majority	of	these	being	on	SET	fields.

A	higher	proportion	of	SET	doctoral	degrees	are	awarded	to	male	students	than	their	female	counterparts,	a	trend	
that	goes	as	far	back	as	2005	(Figure 2.3).	In	2015,	717	SET	doctoral	degrees	were	awarded	to	male	graduates	with	
only	546	awarded	to	female	graduates.	
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Figure 2.3: Doctoral Degrees Awarded by South African Universities by Gender
Source: Department of Higher Education and Training

Higher education institutions are continuing a positive trend of transformation at SET doctoral degree level (Table 
2.3 and Figure 2.4).	 In	2015	 the	number	of	African	graduates	 receiving	doctoral	qualifications	 remained	high	
even	though	it	was	slightly	lower,	at	46.6%	of	all	doctoral	qualifications,	down	from	47.8%	in	2014.	The	figure	was	
substantially	higher	than	it	was	a	decade	ago.	However,	with	Africans	comprising	over	80%	of	the	South	African	
population	;	this	number	is	still	very	low.

Table 2.3: Percentage Distribution of SET Doctoral Degrees Awarded by South African Universities by Race

Source: Department of Higher Education and Training
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Figure 2.4: Trend in the Number of Doctoral Degrees Awarded

2.2 Researchers
Researchers	 are	 an	 important	 asset	 for	 any	 research	 and	 innovation	 effort	 aimed	at	 bringing	new	 ideas	 and	
improving	the	existing	knowledge	domains.	As	Table 2.4 and Figure 2.5	show,	the	number	of	researchers	per	
million	people	was	on	a	gradual	increase	up	until	2007/08	which	marked	the	start	of	the	global	economic	recession.	

This	indicator	then	showed	a	good	improvement	again	from	2010/11	onwards,	although	there	was	a	slight	decline	
from	439	 to	437	between	2013/14	and	2014/15.	The	number	of	 researchers	per	 thousand	people	 	employed	
also	declined,	from	1.6	in	2013/14	to	1.5	in	2014/15,	while	the	number	of	researchers	per	thousand	labour	force	
remained	 constant	 at	 around	1.0%.	 The	percentage	of	 female	 researchers	 increased	 significantly	 from	34.7%	
in	2001/02	 to	38.4%	 in	2008/09	and	 to	44.1%	 in	2014/15.	This	 indicates	success	 in	 the	programme	of	gender	
diversification	and	empowerment	of	women	in	the	fields	of	SET.

Table 2.4: South African R&D Researchers (FTE)

Source: Department of Science and Technology
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Figure 2.5: Trend in the Number Researchers Involved with R&D

Table 2.5	gives	more	perspective	on	the	level	of	South	African	researchers	through	international	benchmarking.	
By	 far	 the	majority	of	researchers	 in	R&D	within	the	SADC	region	are	concentrated	 in	South	Africa	 (96.17%	 in	
2013).	The	level	has	remained	high	since	2001.	As	a	proportion	of	SSA	and	the	whole	of	Africa,	the	percentage	of	
South	African	researchers	was	28.5%	and	15.6%	in	2013	respectively.	

In	general,	the	proportion	of	the	country’s	researchers	relative	to	various	regions	has	been	stable.	This	indicates	
that	South	Africa’s	efforts	to	improve	its	research	human	capital	capacity	continue	at	the	same	pace	as	those	of	
regional	economies.	South	Africa`s	role	in	research	on	the	continent	remains	prominent.	However,	the	proportion	
of	the	world`s	researchers	in	South	Africa	is	lower	than	the	country`s	share	of	world	GDP,	at	0.3%	compared	to	
the	world	GDP	at	0.4%.	
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Table 2.5: Benchmarking of South African R&D Researchers (FTE)

Source: Department of Science and Technology “2014/15 National Survey of Research and Development”

Source: computed by NACI from Unesco Institute for Statistics

As Table 2.6	shows,	the	percentage	of	researchers	employed	by	higher	education	institutions	and	the	business	
sector	remains	much	higher	amongst	Whites	(53.4%	and	69.5%	respectively).	On	the	other	hand,	the	government	
sector	employs	a	higher	proportion	of	female	researchers	from	all	the	other	race	groups	although	the	number	of	
researchers	in	this	sector	as	a	proportion	of	all	researchers	was	only	4.7%.	

It	remains	of	concern	that	the	representation	of	researchers	drawn	from	previously	disadvantaged	race	groups	
employed	in	the	business	sector	is	very	low	in	comparison	to	representation	in	this	sector	by	Whites.	To	some	
extent the same applies in respect of representation in higher education. There are clearly areas in need of focus 
to	effect	transformation	in	terms	of	increasing	the	proportion	of	black	graduates	in	SET	areas	of	research	rather	
than	in	‘softer’	disciplines	not	focussed	on	SET.
 
Table 2.6: Number of Researchers in Headcounts by Population Group and Gender per Sector, 2014/15
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The	higher	education	staff	profile	(Table 2.7)	shows	that	in	terms	of	gender,	the	majority	of	staff	with	doctoral	
qualifications	are	male,	although	there	has	been	a	substantial	increase	in	the	share	of	female	staff	with	doctorates	
over	the	 last	ten	years.	 It	 is	encouraging	to	note	that	there	has	been	an	increase	 in	the	proportion	of	African,	
Coloured	and	 Indian	staff	with	doctorates.	 In	terms	of	race	and	gender,	 there	 is	a	higher	proportion	of	White	
female	academic	staff	with	PhD’s	 (25.9%	 in	2014)	 than	 is	 the	case	with	 female	staff	of	other	race	groups.	The	
majority	of	staff	with	doctorates	are	between	40	–	59	years	of	age.	

Table 2.7: Proportion of Higher Education Academic Staff with Doctorate Qualification (FTE)

Source: DST “Research Information Management System (RIMS) Database”
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Table 2.8	shows	that	although	Whites	continue	to	dominate	the	list	of	the	National	Research	Foundation	(NRF)	
rated	 researchers,	 there	 has	 been	 some	 improvement	 over	 the	 last	 two	decades.	Unfortunately,	 the	 pace	 of	
improvement	has	slowed	slightly	as	shown	by	Figure 2.6.	In	1996,	the	ratio	of	African	NRF	rated	researchers	to	
their	White	counterparts	was	1:28	and	this	ratio	improved	to	1:6	in	2012,	but	only	slightly	further	to	1:5	in	2015.	
This	improvement	in	NRF	rating	per	race	group	is	also	taking	place	in	respect	of	Coloured	and	Indian	researchers.

Among	female	researchers	by	race	groups,	 the	number	of	White	 female	NRF	rated	researchers	 increased	the	
most	and	this	group	is	now	better	represented	in	2015	as	compared	to	1996.	The	percentage	of	White	female	
NRF	rated	researchers	to	that	of	total	White	NRF	rated	researchers	in	2015,	was	34.2%.	This	constituted	a	sizeable	
improvement	 from	 14.7%	 in	 1996.	 As	 a	 proportion	 of	 total	 NRF	 rated	 researchers,	 White	 female	 NRF	 rated	
researchers	increased	from	13.2%	in	1996	to	25.3%	in	2015.	The	percentage	of	African,	Coloured	and	Indian	female	
NRF	rated	researchers	to	that	of	total	NRF	rated	researchers	increased	from	0.4%,	0.2%	and	0.2%	respectively	in	
1996	to	2.7%,	1.2%	and	2.1%	respectively	in	2015.	The	percentage	of	African	male	NRF	rated	researchers	to	that	of	
total	NRF	rated	researchers	increased	from	2.8%	in	1996	to	12.8%	in	2015;	conversely,	for	White	male	researchers,	
this	percentage	declined	from	76.7%	in	1996	to	48.6%	in	2015.	There	has	therefore	been	considerable	gender	
transformation	in	the	NRF	rated	researchers	over	the	past	two	decades.

According	 to	 the	NRF,	 “the	rating	of	 individuals	 is	based	primarily	on	 the	quality	and	 impact	of	 their	 research	
outputs	over	the	past	eight	years,	taking	into	consideration	the	evaluation	made	by	local	and	international	peers”.	
Therefore,	to	accelerate	the	share	of	NRF	rating	by	researchers	from	the	underrepresented	groups,	appropriate	
mechanisms	need	to	be	put	into	place	to	increase	the	number	and	quality	of	researchers	from	these	groups	at	
the qualifying institutions (South African higher education institutions, science councils, etc.).

Table 2.8: National Research Foundation Rated Researchers

Source: National Research Foundation
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Figure 2.6: Trend in the Number of NRF Rated Researchers 
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3. CURRENT R&D AND INNOVATION CAPACITY

A	country’s	propensity	 for	 research	and	 innovation	enhances	 its	 capacity	and	ability	 to	 learn	and	understand	
imported	technologies	and	to	create	new	solutions	that	have	the	potential	to	improve	its	socioeconomic	landscape.	
This	section	analyses	R&D	expenditure	on	the	input	side	as	well	as	publications	data	as	part	of	the	R&D	outputs.

3.1 Research and Development Expenditure 

R&D	expenditure	has	risen	substantially	from	a	baseline	of	R7.5	billion	in	2001/02,	prior	to	the	launching	of	the	
National	Research	and	Development	Strategy	(NRDS),	to	R29.3	billion	in	2014/15	(Table 3.1).	In	real	2010	–	based	
values,	this	represents	an	increase	from	R14.4	billion	to	R23.2	billion.	The	higher	education	sector	has	increased	its	
R&D	expenditure	at	a	much	higher	pace	than	the	business	sector.	In	2007/08	its	contribution	to	gross	expenditure	
on	R&D	(GERD)	was	19.4%	while	that	of	the	business	sector	was	57.5%.	By	2014/15,	the	higher	education	sector’s	
contribution	had	 increased	to	28.7%	while	that	of	the	business	sector	had	decreased	to	45.4%.	The	decline	 in	
R&D	expenditure	by	the	business	sector,	especially	since	the	global	financial	crisis	in	2008,	is	an	indication	of	the	
manner	in	which	slower	economic	growth	has	impacted	adversely	on	the	willingness	and	ability	of	business	to	
spend on R&D.

Table 3.1: Proportion of R&D Expenditure by Sector

Source: Department of Science and Technology “National Survey of research and Development”

As	 the	 higher	 education	 sector	 by	 its	 nature	 performs	 mainly	 basic	 research,	 the	 relative	 increase	 of	 R&D	
expenditure	in	this	sector	implies	that	there	will	be	more	orientation	towards	this	type	of	research	at	an	aggregate	
level	 for	 the	country.	Debate	has	developed	 in	recent	 times	as	 to	whether	 the	type	of	research	conducted	by	
higher	education	institutions	is	sufficiently	geared	towards	satisfying	the	needs	of	the	business	sector	and	the	
economy	more	generally.	R&D	expenditure	of	the	not-for-profit	sector	had	been	stagnant	at	around	R200	million	
over	several	years,	but	there	has	been	a	sudden	acceleration	in	recent	years	with	the	figure	reaching	R800	million	
in 2014/15.
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Figure 3.1: Trend in R&D Expenditure by Sector

An	alternative	way	of	measuring	R&D	expenditure	 is	 	based	on	the	system	of	national	accounts	 (SNA).	 In	 this	
framework,	 R&D	 is	 treated	 as	 an	 investment	 to	 allow	 the	national	 accounts	 to	 better	measure	 the	 effects	 of	
innovation	and	intangible	assets	on	economic	growth	and	productivity.	Only	R&D	expenditure	that	is	intended	for	
commercial	purposes	is	included	in	this	framework,	hence	the	exclusion	of	the	higher	education	sector.	

As	shown	in Table 3.2 and Figure 3.2,	the	private	business	enterprise	sector	accounts	for	the	major	proportion	
of	R&D	expenditure	(69.3%	during	2011	-	2015)	in	the	economy	followed	by	the	general	government	sector	(at	
23.9%)	and	public	corporations	(at	6.3%).	Total	R&D	expenditure	based	on	the	SNA	in	2014	was	56.7%	of	the	value	
of	general	expenditure	on	R&D	measured	in	accordance	with	the	Frascati	Manual.

Table 3.2: R&D Expenditure (per SNA) as Component of Fixed Capital Formation

Sources: South African Reserve Bank “Online Statistical Query”
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The	trend	in	R&D	expenditure	by	private	businesses	relative	to	the	public	sector	in	the	approximate	ratio	of	2:1	is	
roughly	in	line	with	the	corresponding	ratio	in	respect	of	overall	capital	investment.	This	suggests	that	the	decision	
to	embark	upon	R&D	is	influenced	by	similar	factors	to	those	determining	capital	investment	more	generally.	

Figure 3.2: Trend in Systems of National Accounts R&D Expenditure

The	international	benchmarking	of	South	African	R&D	expenditure	(Table 3.3)	shows	that	despite	the	disappointing	
share	of	investment	in	South	Africa	in	R&D,	the	country’s	R&D	expenditure	is	proportionately	very	high	compared	
with	other	SADC	countries,	accounting	for	88.8%	of	R&D	expenditure	in	the	region	in	2013/14.	This	proportion	is	
also	high	in	relation	to	the	whole	of	SSA	and	the	rest	of	Africa	although	it	has	been	declining	in	both	instances	since	
2008/09.	Nonetheless,	it	also	illustrates	the	appallingly	low	proclivity	to	invest	in	R&D	in	the	African	continent	as	a	
whole.		This	renders	the	continent	highly	dependent	on	know-how	from	other	continents,	leading	to	perceptions	
of	being	colonised	once	again.

Unfortunately,	South	Africa	is	falling	behind	the	rest	of	the	world	over	time	in	respect	of	the	amounts	spent	on	
R&D.	There	has	been	a	decrease	in	South	African	R&D	expenditure	as	a	share	of	the	world’s	R&D	expenditure,	from	
0.42%	in	2006/07	to	0.28%	in	2013/14.	This	declining	proportion	of	the	country’s	share	of	global	R&D	expenditure	
is also taking place in relation to the BRICS countries, upper middle income economies and G20 countries. As is 
the	case	with	SSA	and	the	rest	of	Africa,	most	of	the	decline	in	the	proportion	of	South	Africa’s	R&D	expenditure	
has	taken	place	since	the	global	financial	recession	of	2008/09.	This	trend	is	worrying	as	it	is	known	that	those	
countries	that	invest	heavily	in	R&D	during	a	period	of	slow	economic	growth	emerge	proportionately	stronger	
during	the	subsequent	upturn	of	the	economy	when	it	arrives.

The	relative	increase	in	South	Africa’s	R&D	expenditure	in	the	early	part	of	the	last	decade	and	the	fall-off	in	such	
expenditure	over	the	subsequent	period	also	tallies	with	a	similar	trend	in	respect	of	its	capital	expenditure	as	a	
percentage	of	GDP	more	generally.	Capital	expenditure	has	declined	from	25%	of	GDP	a	decade	ago	to	19%	of	
GDP	currently,	representing	a	distinct	failure	to	meet	a	critical	goal	of	the	NDP	which	is	for	this	ratio	to	be	held	at	
25%	of	GDP	so	as	to	enhance	the	country`s	longer	term	growth	potential.
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Table 3.3: Benchmarking of South African R&D Expenditure
Sources: computed by NACI from Unesco Institute for Statistics

Table 3.4 and Figure 3.3	show	an	analysis	of	R&D	intensity	for	various	 industries	 in	the	business	sector.	R&D	
expenditure	of	the	agriculture	industry	as	a	percentage	of	the	gross	domestic	product	(GDP)	accounted	for	by	
agriculture	has	grown	significantly	from	0.29%	in	2003/04	to	0.66%	in	2014/15.	The	services	sector	has	also	shown	
a	fair	increase	in	R&D	intensity	from	0.26%	in	2003/04	to	0.36%	in	2014/15.		On	the	other	hand,	the	industrial	and	
manufacturing	sectors	experienced	substantial	decreases	in	R&D	intensity	over	this	period.	Is	it	mere	coincidence	
that	the	share	of	manufacturing	within	the	economy	has	declined	over	this	period,	whereas	that	of	the	services	
sector has risen progressively? 

The	fact	is	that	average	annual	growth	in	manufacturing	has	been	virtually	0.2%	per	annum	between	2008	and	
2016	whereas	the	services	sector	have	averaged	growth	of	more	than	2%	per	annum.	Again,	this		runs	counter	to	
the	NDP`s	goal	of	making	the	country	more	self-sufficient	in	terms	of	the	supply	of	manufactured	goods	and	less	
reliant on imports. 
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Table 3.4: Business R&D Expenditure in Different Economic Sectors

Source: Department of Science and Technology “National Survey of research and Development” 

Figure 3.3: Change in Business Sector R&D Intensity by Industry

In	terms	of	the	proportion	of	R&D	expenditure	by	research	fields,	the	proportion	of	R&D	spent	in	both	the	natural	
sciences	as	well	as	the	engineering	and	technology	research	fields	has	been	on	the	decline (Table 3.5 and Figure 
3.4	 respectively),	 from	34.5%	and	32.3%	 respectively	 in	2007,	 to	29.1%	and	24.0%	 in	2014.	Presumably	 these	
declines	correlate	somewhat	with	the	proportionate	decline	of	R&D	spent	 in	the	industrial	and	manufacturing	
sector	which	 in	 turn	has	been	associated	with	a	 relative	decline	 in	 its	 importance	and	 role	within	 the	overall	
economy	over	the	past	decade.	Both	of	these	research	fields	remain	the	largest	in	terms	of	their	proportionate	
shares	of	R&D	expenditure	in	South	Africa	but	the	shares	of	medical	and	health	sciences	as	well	as	social	sciences	
research	fields’	is	increasing	rapidly.	

The	proportionate	share	of	R&D	expenditure	in	the	medical	and	health	sciences	research	fields	increased	from	
10.1%	of	total	R&D	expenditure	in	2001/02	to	18.6%	in	2014/15	whereas	that	of	social	sciences	increased	from	
9.6%	in	2003/04	to	17.0%	in	2014/15.	There	has	also	been	an	impressive	increase	in	the	relative	share	of	R&D	
expenditure	in	agricultural	sciences,	but	in	the	humanities	it	has	remained	small	and	relatively	insignificant.
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Source: Department of Science and Technology “National Survey of research and Development”

Figure 3.4: Trend in Proportion of R&D Expenditure by Research Field

Table 3.5: Proportion of R&D Expenditure by Research Field
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3.2	 Scientific	Publications
 
Scientific	publications	constitute	research	outputs	such	as	journal	papers,	conference	proceedings	and	research	
notes.	Only	indexed	scientific	publications	are	included	in	publications	data	shown	in	Table 3.6.	The	number	of	
the	country’s	publications	grew	significantly	between	2006	and	2010	as	well	as	during	2011	and	2015.	The	2013	
to	2015	data	seem	to	be	higher	than	those	previously	reported	by	NACI	due	to	the	fact	that	the	InCites	version	2	
has	been	harmonised	with	the	Web	of	Science	database.	Both	South	Africa`s	world	share	of	scientific	publications	
and that of citations is on a rising trend (Figure 3.5). The	world	share	of	publications	increased	from	0.39%	in	1996	
to	0.69%	in	2015.	For	citations,	the	world	share	for	these	increased	from	0.31%	in	1996	to	0.91%	in	2014	before	
dropping	to	0.89%	in	2015.

Table 3.6: South African Scientific Publications 

Sources: Clarivate Analytics “InCites 2.0” and National Research Foundation

The	rising	trend	of	the	share	of	publications	globally	taken	up	by	South	African	publications	data	is	impressive,	
but	it	calls	into	question	why	this	successful	output	does	not	translate	into	progress	in	scientific	innovations	and	
consequently		faster	growth	in	the	overall	economy.	There	are	clearly	some	fault	lines,	either	in	the	form	of	the	
appropriateness	of	the	research	for	the	economy’s	progress	or	 in	the	transmission	of	this	successful	research	
output	into	practical	results	in	the	workplace.	

Figure 3.5: Trends in South African Scientific Publications and Citations

Scientific	Publications
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Table 3.7 and Figure 3.6 show	that	 the	 largest	proportion	of	 scientific	publications	 in	South	Africa	are	 in	 the	
natural	 sciences	 research	field	 (38.3%	 in	 2015),	 followed	by	medical	 and	health	 sciences	 (23.4%),	 engineering	
technology	(15.0%)	and	social	sciences	(14.4%).	Agricultural	sciences	research	has	been	showing	a	progressive	
decline	over	several	decades	and	showed	a	negative	trend	in	2014	and	2015	in	terms	of	its	share	of	the	country’s	
total	scientific	publications.	This	is	despite	R&D	intensity	in	the	agricultural	industry	of	the	business	sector	having	
risen (Table 3.5).	Social	Science	is	showing	significant	growth	as	a	field	of	research.	It	has	shown	an	increase	from	
8.6%	of	publications	during	1996	-	2000	to	14.8%	during	2011	–	2015.	In	the	opposite	direction	from	agriculture,	
publications	in	social	sciences	have	increased	their	share	in	line	with	the	proportionate	increase	in	R&D	expenditure	
in	the	field	reflected	in	Table 3.5. 

Table 3.7: Percentage Proportion of South African Scientific Publications in Various Fields

Source: Clarivate Analytics “InCites 2.0

Figure 3.6: Trends in Proportion of South African Scientific Publications by Research Field

Figure 3.7 and Figure 3.8	show	a	distribution	of	scientific	publications	from	universities	by	university	type,	namely:	
traditional,	 comprehensive	 and	 universities	 of	 technology.	 The	majority	 of	 university	 publications	 come	 from	
traditional	universities	such	as	the	University	of	Cape	Town,	the	University	of	the	Witwatersrand,	the	University	of	
KwaZulu	Natal,	the	University	of	Pretoria	and	the	University	of	Stellenbosch.	Although	the	universities	of	technology	
produce	a	relatively	small	number	of	publications,	their	publication	output	is	improving	at	a	high	pace.	During	the	
period	1996	–	2000	they	contributed	only	1.49%	of	total	university	publications	but	this	contribution	increased	
to	4.59%	during	2011	-2015.	This	increase	is	driven	by	a	number	of	factors	such	as	the	DHET’s	research	output	
incentive	but	 also	 the	downsizing	of	 this	 sector,	with	 some	being	absorbed	by	 the	nowadays	 comprehensive	
universities. 
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The	merger	 of	 higher	 education	 institutions	 negatively	 affected	 the	 research	 performance	 of	 comprehensive	
universities	during	2001	–	2005	as	 the	number	and	percentage	share	of	 scientific	publications	by	universities	
declined during this period. Some scholars have undertaken studies to understand the impact of these university 
mergers		and			.		Their	findings	show	that	power	struggles	and	their	negative	impact	on	staff	morale	have	affected	
the	performance	of	these	institutions	post	the	merger.	The	situation	stabilised	over	the	period	2006	–	2010	as	the	
number	of	publications	from	comprehensive	universities	doubled	from	2	037	during	2001	–	2005	to	4	232	during	
2006	–	2010.	

The	research	output	of	comprehensive	universities	again	doubled	along	with	that	of	universities	of	technology	
from	 the	period	2006	–	2010	 to	2011	–	2015.	This	dramatic	 increase	 in	 scientific	publications	 from	 these	 two	
type	of	universities	has	shifted	the	focus	from	technology	development	to	knowledge	generation	as	the	number	
of	local	patents	applications	by	South	Africans	has	declined.	This	might	be	the	unintended	consequence	of	the	
research outputs incentive, an issue that needs further investigation.

Figure 3.7: Number of Scientific Publications by University Type
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Figure 3.8: Proportion of Scientific Publications by University Type
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4. TECHNICAL PROGRESS (IMPROVEMENT AND     
 INNOVATION)

This	section	presents	the	indicators	of	technical	progress	and	technological	innovation	by	focusing	on	key	issues	
such as information and communication technology (ICT) access; patents granted; industrial designs registered; 
and trademarks registered. Technological innovation is a critical catalyst for competitiveness of key industrial 
sectors	as	it	encourages	efficiency,	differentiation	and		marketing	innovation	such	as	product	customisation.	
  
4.1 Information and Communication Technology Access

ICT	access	is	very	important	especially	taking	into	account	the	global	trend	of	digitisation	and	the	fourth	industrial	
revolution. As Table 4.1	shows,	 the	country	has	experienced	a	huge	 increase	 in	 the	number	of	mobile	phone	
subscriptions	per	100	people.	It	has	increased	from	9	per	100	during	1996	–	2000	to	142	per	100	persons	during	
2011	–	2015.	In	contrast,	internet	usage	per	100	people	is	still	relatively	low	(51.9	in	2015)	even	though	there	was	
a drastic increase in this indicator from an average of 11.7 to 44.6 internet users per 100 people from the period 
2006	–	2010	to	2011	-	2015.	Fixed	broadband	subscriptions	per	100	people	are	much	lower.	This	is	in	sync	with	the	
low	rate	of	fixed	telephone	subscriptions	per	100	people.	

Table 4.1: Information Technology Diffusion in South Africa 

Source: computed by NACI from The World Bank “World Development Indicators”

International	benchmarking	of	the	number	of	mobile	cellular	subscriptions	per	100	people	shows	strong	growth	
for South Africa over a period of 20 years (Figure 4.1).	One	contemplates	the	enormous	opportunities	which	exist	
in	fast	tracking	education	and	skills	development	by	exploiting	the	high	inclination	towards	mobile	cellular	usage	
among large relatively underdeveloped sectors of society.

Information and Communication Technology Access
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Figure 4.2: Benchmarking of Trends in Mobile Cellular Subscriptions (Five Year Periods)
Source: computed by NACI from The World Bank “World Development Indicators”

Figure 4.1: Benchmarking of Trends in Mobile Cellular Subscriptions
Source: computed by NACI from The World Bank “World Development Indicators”

Compared	with	other	regions	of	the	world	the	country	had	a	large	number	of	mobile	cellular	subscriptions	per	
100	people	as	far	back	as	the	period	1996	–	2000.	During	that	period	South	Africa	boasted	nine	mobile	cellular	
subscriptions	per	100	people	compared	to	just	three	per	100	for	upper	middle	income	countries,	one	per	100	for	
Africa,	two	per	100	for	BRICS	countries	and	six	per	100	for	the	rest	of	the	world	(Figure 4.2). This trend of higher 
cellular	subscriptions	relative	to	other	countries	and	regions	of	the	world	continued	into	the	2011	–	2015.
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4.2  Patents

As Table 4.2	shows,	despite	South	Africa	having	one	of	the	highest	ratios	of	cellular	mobile	subscriptions	per	100	
people,	it	had	a	low	level	of	internet	usage.

Table 4.2: Country Percentage Share of Patents Granted by Technology

Source: WIPO “IP Statistics Data Center”
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The	relatively	low	usage	of	internet	coincides	with	a	low	share	of	the	country’s	patents	being	granted	in	respect	of	
ICT	related	technologies	such	as	computer	technology	(3.3%	in	2015),	IT	methods	(2.1%),	semiconductors	(2.1%),	
digital	communication	(1.3%),	control	(0.6%)	and	telecommunications	(0.6%).	The	largest	country	share	of	patents	
granted	 during	 2011	 –	 2015	was	 in	 respect	 of	materials	 and	metallurgy	 (10.7%),	 followed	 by	 basic	materials	
chemistry	(8.8%),	chemical	engineering	(8.5%)	and	civil	engineering	(8.5%).	

As	shown	 in	Table 4.3 and Figure 4.3 historically	most	patents	originating	 from	South	Africa	were	granted	to	
residents.	The	proportion	was	53.9%	during	1996	–	2000,	68.9%	during	2001	–	2005	and	65.7%	in	2006	–	2010.	
However,	this	trend	was	reversed	sharply	during	2011	–	2015	as	more	South	African	patents	registered	during	
this	period	were	for	non-residents	(59.2%).	This	signifies	a	large	role	played	by	multinational	corporations	(MNCs)	
for	technological	development	in	South	Africa.	It	begs	the	question	as	to	how	the	country	can	capitalize	on	this	
characteristic to speed up technological development in the country.

Table 4.3: Percentage of Residents and Non-Residents South African Patents Granted 

Figure 4.3: Trend in Residents and Non-Residents South African Patents Granted

Table 4.4	shows	the	various	destinations	of	South	African	patents	over	a	20	year	period	in	which	the	number	
of	 the	 country’s	 patents	 granted	over	 the	period	 2011	 –	 2015	was	 actually	 a	 little	 different	 from	what	 it	 had	
been	in	1996	–	2000.	Instead,	there	was	a	noticeable	increase	in	the	number	of	such	patents	being	granted	in	
countries	such	as	the	United	States	of	America	(US),	the	European	Patent	Office,	China,	Japan,	Canada,	Russia,	etc.	
In	contrast,	there	was	a	huge	decline	in	patents	granted	locally	between	the	period	2006	–	2010	and	2011	–	2015,	
from 4 304 to 2 624 respectively.

Source: WIPO “IP Statistics Data Center”



South African Science Technology and Innovation Indicators34    

Source: WIPO “IP Statistics Data Center”

The	decline	in	local	patents	granted	was	possibly	driven	by	the	Department	of	Higher	Education	and	Training’s	
scientific	publications	incentive	as	local	researchers	shift	their	focus	from	patents	to	publications.	According	to	the	
Companies	and	Intellectual	Property	Commission	(CIPC)		“more	substantial	legislative	changes	and	the	introduction	
of	substantive	examination	are	required”	to	improve	patent	applications.	CIPC	is	increasing	its	capacity	to	prepare	
to	become	the	patents	examination	authority.	As	the	diagnosis	for	the	decline	in	local	patents	might	be	wrong,	
once	CIPC	becomes	a	full	examination	authority,	the	number	of	patents	by	residents	could	decline	further	since	
invalid	patent	filings	are	likely	to	be	eliminated.	It	is	worthwhile	noting	that	recently	South	Africa	was	among	the	
top	20	countries	in	terms	of	patents	granted	to	various	countries	worldwide	(Table 4.5). Among these top patent 
granting	countries,	the	highest	share	of	the	country’s	patents	granted	was	locally	(10.16%	during	2011	–	2015)	
followed	by	Australia	(0.33%),	New	Zealand	(0.33%)	and	India	(0.27%).

Table 4.4: South African Patents Granted by Various Patent Offices
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Table 4.5: South Africa’s Percentage World Share of Patents Granted by Top 20 Patent Offices

Source: WIPO “IP Statistics Data Center”

The	South	African	 status	of	being	 in	 the	 top	20	patent	 granting	 countries	worldwide	 is	more	 likely	due	 to	 its	
previous	status	as	a	non-examining	authority.	There	has	been	a	gradual	decline	in	the	world	share	of	the	country’s	
patents	granted	at	the	US	Patent	Office,	from	0.10%	in	1996	to	0.06%	in	2015.	That	said,	in	absolute	numbers	the	
highest	number	of	South	African	patents	granted	outside	of	the	country	have	been	in	the	US.	

4.3  Industrial Designs

As	shown	in	Table 4.6,	during	2012	–	2015,	the	largest	country	share	in	industrial	designs	registered	by	class	was	
in	respect	of	packages	and	containers	for	the	transport	or	handling	of	goods	(13.2%).	This	was	followed	by	means	
of	transport	or	hoisting	(12.7%),	tools	and	hardware	(8.9%),	medical	and	laboratory	equipment	(7.6%),	as	well	as	
recording,	communication	or	information	retrieval	equipment	(7.5%).	The	country’s	share	of	industrial	designs	in	
packages	and	containers	declined	drastically	from	20.2WW%	in	2013	to	5.7%	in	2015.	
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Table 4.6: Country Percentage Share of Industrial Designs Registered by Classification

Source: WIPO “IP Statistics Data Center”
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In	 a	 pattern	 similar	 to	 that	 of	 patents	 granted,	 non-residents’	 trademarks	 registered	 from	 South	 Africa	 have	
increased	significantly,	from	45.6%	during	1996	–	2000,	to	52.1%	during	2006	–	2010	and	to	69.5%	during	2011	–	
2015 (Table 4.7 and Figure 4.4).	This	again	shows	the	significance	of	the	impact	of	MNCs	although	it	is	shown	in	
later	sections	that	there	has	been	a	decline	of	foreign	direct	investment	(FDI)	inflow	into	the	country,	reflecting	
somewhat	contradictory	patterns	between	the	two	trends.	It	is	almost	as	if	MNC`s	have	become	reluctant	to	invest	
overall	in	South	Africa,	but	instead	have	found	it	more	profitable	to	register	patents,	trademarks	and	industrial	
designs in the country.

Table 4.7: Percentage of Residents and Non-Residents South African Industrial Designs Regi stered

Source: WIPO “IP Statistics Data Center”

Figure 4.4: Trend in Residents and Non-Residents South African Industrial Designs Registered
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Although	there	has	been	a	decline	in	the	number	of	South	African	industrial	designs	registered	locally,	from	3	199	
during	2006	–	2010	to	2	323	during	2011	–	2015,	the	country’s	share	of	industrial	designs	registered	at	the	CIPC	in	
2015	was	very	high,	at	74.6%	(371	out	of	497)	(Table	4.8).	

The	country’s	share	of	industrial	designs	registered	in	South	Africa	in	1996	was	84.7%	(316	out	of	373).	Although	
not	so	significant,	 the	number	of	South	African	 industrial	designs	registered	 in	the	US	has	remained	relatively	
high,	at	108	during	2011	–	2015.	One	suspects	that	this	could	be	a	function	also	of	the	high	number	of	skilled	
South Africans residing in the US.

Table 4.8: South African Industrial Designs Registered by Various Offices

Source: WIPO “IP Statistics Data Center”

Table 4.9	shows	that	during	2011	–	2015	the	highest	world	share	of	South	African	industrial	designs	in	leading	
countries	 for	 industrial	 designs	 registration	was	 at	 the	 European	Union	 Intellectual	 Property	Office	 (0.143%),	
followed	by	the	US	(0.092%),	Canada	(0.081%),	Mexico	(0.068%),	India	(0.058%)	and	Indonesia	(0.058%).



  39

Source: WIPO “IP Statistics Data Center”

Table 4.9: South Africa’s Percentage World Share of Industrial Designs Registered by Top IP Offices 
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Among	BRICS	member	countries,	South	Africa	had	the	largest	world	share	of	industrial	designs	registered	during	
2011	–	2015	in	India	(0.058%	followed	by	Brazil	(0.042%),	China	(0.003%)	and	Russia	(0.002%).	The	above	figures	
suggest that use of the English language may play an important role in the registration of industrial designs in 
other countries.

South	Africa	had	a	 relatively	high	world	 share	of	 industrial	designs	 registered	 in	 the	United	Kingdom	 in	1996	
(0.145%).	However,	this	has	since	declined	significantly	due	to	the	European	Union	Intellectual	Property	Office	that	
manages European Union trademarks and designs.

4.4  Trademarks

Almost	70%	of	South	Africa’s	economy	is	located	in	service-based	industries	in	which	non-technological	innovation	
is	 a	major	 factor	 of	 competitiveness	 and	productivity	 growth.	Marketing	 innovation	 is	 the	 implementation	 of	
a	 new	 marketing	 method	 involving	 significant	 changes	 in	 product	 design	 or	 packaging,	 product	 placement,	
product promotion or pricing. According to the Organisation of Economic Cooperation and Development (OECD), 
trademark	is	a	sign	(a	word,	a	logo	or	a	phrase)	that	enables	people	to	distinguish	between	the	goods	or	services	
of one party from those of another. Trademarks are therefore a proxy indicator for marketing innovation. 

Table 4.10	 shows	 the	 country’s	 share	of	 trademarks	 registered	by	 the	Nice	Classification	which	 is	detailed	 in	
Appendix A, Table A2.	Under	this	classification,	there	are	two	types	of	trademarks,	those	of	goods	(class	01	–	34)	
and	those	of	services	(class	35	–	45).	During	2011	–	2015,	the	largest	country	share	of	trademarks	registered	was	
in	respect	of	advertising;	business	management,	business	administration	and	office	functions	(12.9%),	followed	
by	alcoholic	beverages	including	beers	(9.2%).	The	share	of	alcoholic	beverage	trademarks	registered	has	shown	a	
sharp	decline	from	the	19.9%	share	which	prevailed	during	2001	–	2005.	Goods	related	trademarks	had	a	country	
share	of	54.2%	during	2011	–	2015,	with	a	share	of	45.8%	for	services	related	trademarks	registered.

Table 4.10: Country Percentage Share of Trademarks Registered by Nice Classification
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Source: WIPO “IP Statistics Data Center”

Contrary	to	the	large	share	of	non-residents’	patents	and	industrial	designs,	there	has	been	a	large	percentage	
share	of	 residents’	 trademarks	being	 registered	 in	 various	 countries	amounting	 to	72.8%	during	2011	–	2015	
(Table 4.11 and Figure 4.5).

Table 4.11: Percentage of Residents and Non-Residents South African Trademarks Registered

Source: WIPO “IP Statistics Data Center”
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Figure 4.5: Trend in Residents and Non-Residents South African Trademarks Registered

Table 4.12: South African Trademarks Registered by Various Offices

Source: WIPO “IP Statistics Data Center”
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Most	of	the	country’s	trademarks	are	registered	locally		93%	(or	80	724	out	of	86	603)	during	2011	–	2015	(Table 
4.12),	which	 is	an	 increase	from	84%	during	1996	-	2000.	The	 largest	proportionate	 location	for	South	Africa’s	
trademarks	elsewhere	is	in	China,	followed	by	the	European	Union,	the	US,	Australia,	Uganda,	the	United	Kingdom,	
Brazil	and	India.

Among	the	top	20	intellectual	property	registration	offices	(Table 4.13),	during	2011	–	2015,	the	world	share	of	
South	Africa’s	trademarks	registered	was	largest	in	Australia	(0.18%)	followed	by	the	European	Union	Intellectual	
Property	Office	(0.16%),	the	United	Kingdom	(0.11%),	Hong	Kong	(0.11%),	Canada	(0.10%)	and	Malaysia	(0.08%).	

Table 4.13: South Africa’s Percentage World Share of Trademarks Registered by Top 20 Offices

Source: WIPO “IP Statistics Data Center”

4.5 Technology Receipts

Selected	 indicators	 for	 receipts	on	 charges	 for	 the	use	of	 intellectual	property	 show	an	 improvement	 for	 the	
country	from	the	period	2006	–	2010	to	the	period	2011	–	2015	(Table 4.14). Technology receipts as a percentage 
of	GDP	increased	from	0.20%	to	0.31%	respectively	for	the	two	periods	while	technology	receipts	in	2010	prices	
increased in real terms from R3 405 million to R4 808 million.
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The	international	benchmarking	of	South	African	technology	receipts	(Table 4.15)	shows	a	very	low	world	share	
value	for	the	country	(0.04%	during	2006	–	2010	and	2011	–	2015).	In	comparison	to	other	STI	indicators,	the	share	
of	South	African	technology	receipts	 is	high	relative	to	other	BRICS	countries	even	if	 there	was	a	decline	from	
5.84%	during	2006	–	2010	to	4.80	during	2011	–	2015.	On	the	positive	side,	there	was	a	large	increase	in	South	
African technology receipts in relation to SSA, SADC and the rest of Africa.

Table 4.15: Benchmarking of South African Technology Receipts

Source: The World Bank “World Development Indicators”

Table 4.14: Trends in Technology Receipts

Source: South African Reserve Bank “Online Statistical Query”
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5. IMPORTED KNOW-HOW

An	 open	 innovation	 model	 has	 gained	 prominence	 especially	 in	 the	 area	 of	 strategic	 global	 innovation	
collaborations.	The	use	of	imported	knowledge	exploits	the	difference	in	products,	process	and	industry	lifecycles	
between	 various	 countries.	Unfortunately	 for	 an	uptake	of	 locally	produced	 technologies,	 there	 is	 a	need	 for	
a	proper	match	between	 current	market	needs	and	 technological	 capacity.	 Imported	know-how	fills	 this	 gap.	
Technology	payments,	inflows	of	foreign	direct	investment	(FDI)	and	imports	of	merchandise	goods	are	discussed	
in this section.

5.1  Technology Payments

Payment for the charges on the use of intellectual property includes items such as patents, trademarks, copyrights, 
industrial processes and designs that include trade secrets and franchises. As Table 5.1 shows,	South	African	
technology	payments	have	increased	from	R61.6	billion	during	2006	–	2010	to	R91.2	billion	during	2011	–	2015.	In	
real	terms	technology	payments	increased	by	8.4%	between	these	two	periods.	Per	capita	technology	payments	
in nominal value terms also increased from R144.1 in 2005 to R397.4 in 2015. The country has one of the highest 
technology	payments	per	GDP,	 at	 7%	of	GDP	 in	 2015.	 Similarly,	 technology	payments	 as	 a	 proportion	of	 the	
country’s	current	account	deficit	in	2015	were	about	12.5%,	a	marginal	improvement	from	2005	(13.3%)	although	
over	the	past	three	years	this	figure	has	been	on	an	upward	trend.

Table 5.1: Trends in Technology Payments

Source: South African Reserve Bank “Online Statistical Query”

South	African	technology	payments	declined	from	2006-2010	to	2011-2015	in	relation	to	the	rest	of	the	world	
including Africa, G20 countries, BRICS countries, SSA and SADC (Table 5.2). That said, South African technology 
payments	increased	from	2014	to	2015	specifically	in	relation	to	all	these	country	groups.

Table 5.2: Benchmarking of South African Technology Payments

Source: The World Bank “World Development Indicators”
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Table 5.3: Indicators for Inflow of Foreign Direct Investment

Source: United Nations Conference on Trade and Development “UNCTADstat”

Figure 5.1: Trend in Inflow of Foreign Direct Investment to South Africa

Table 5.4	clearly	shows	a	reduction	of	FDI	into	the	country,	especially	during	2014	and	2015.	The	decline	of	inflows	
of	FDI	seems	to	have	been	very	high	for	South	Africa	in	the	current	decade,	with	the	country	losing	its	attractions	as	
an	FDI	destination	even	in	relation	to	comparator	countries	in	BRICS,	as	well	as	in	relation	to	developing	economies	
and upper middle income economies. According to the United Nations Conference on Trade and Development 
(UNCTAD),	the	large	decline	in	FDI	to	African	countries	is	due	to	the	recent	end	of	the	commodity	“super-cycle”,	
which	has	seriously	affected	the	flow	of	FDI	to	resource-rich	countries.	In	South	Africa,	the	slowdown	in	FDI	has	
arguably	also	been	negatively	affected	by	increased	political	uncertainty	and	uncertainty	about	economic	policy.

5.2	 Inflow	of	Foreign	Direct	Investment

An alternative mode of technology localisation is through foreign direct investment. In this type of arrangement, 
a local company has access to advanced technologies of the parent company and in some instances the 
parent company sets up R&D facilities for customisation of its technologies to the local market. As Table 5.3 
and Figure 5.1	show,	South	African	FDI	 inflow	 increased	from	the	1996	–	2000	period	to	2006	–	2010	and	
started	to	decrease	in	real	returns	during	the	2011	–	2015	period.	FDI	as	percentage	of	GDP	has	also	been	on	
a	declining	trend.	It	is	no	coincidence	that	overall	GDP	growth	also	declined	over	this	period,	just	as	FDI	had	
increased	together	with	GDP	growth	through	the	first	decade	of	the	21st	century.

Inflow	of	Foreign	Direct	Investment
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Table 5.4: Benchmarking of South African Inflow of Foreign Direct Investment

Source: United Nations Conference on Trade and Development “UNCTADstat”

5.3  Imports of Merchandise Goods 

As	shown	by Table 5.5,	 in	accord	with	the	decline	in	FDI	into	the	country,	there	has	been	a	decline	in	imports	
of	capital	goods	(25.76%	in	2015	versus	34.12%	in	1996)	and	industrial	supplies	(28.78%	in	2015	versus	33.20%	
in	1996).	Imports	of	merchandise	such	as	transport	equipment,	food	and	beverages	and	consumer	goods	rose	
between	the	1996	–	2000	and	2011	–	2015	periods.	Although	the	import	of	fuels	and	lubricants	rose	between	
1996	–	2000	and	2006	–	2010,	there	was	a	decline	during	2011	–	2015	period.	This	decline	was	to	some	extent	
associated	with	the	recent	fall	in	crude	oil	prices.

Table 5.5: Proportion of Merchandise Imports by Broad Economic Categories

Source: Department of Trade and Industry “
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Analysis	 by	 system	 of	 national	 accounts	 (SNA)	 broad	 end	 use	 classification (Figure 5.2) shows	 a	 decline	 in	
intermediate and capital goods imports although in this case the proportion of capital goods increased slightly 
during	the	2011	–	2015	period.

The	share	of	imports	of	consumer	goods	was	on	an	upward	trend	between	2001	–	2005	and	2011	2015,	from	
7.52%	to	10.03%,	following	a	corresponding	decline	in	the	proportion	of	consumption	goods	imported	during	the	
preceding	decade,	from	12.38%	during	1996	–	2000	to	11.66%	during	the	2001	–	2005	period.	The	decline	in	imports	
of	investment	goods	relative	to	consumption	goods	is	disturbing	as	it	suggests	an	erosion	of	the	economy’s	capital	
and	productive	base	to	accommodate	innovative	processes	and	through	this	a	decline	in	the	ability	to	generate	
higher	economic	growth	generally	in	the	longer	term.

Figure 5.2: Proportion of Merchandise Imports by Broad End Use Classification
Source: Department of Trade and Industry 
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6. BUSINESS PERFORMANCE AND KEY INDUSTRIAL 
 SECTORS

Improved	 competitiveness	of	 key	 industrial	 sectors	has	a	direct	positive	 impact	on	economic	 growth	and	 job	
creation and leads to an improvement in the standard of living. Technological improvement is key to increasing 
the competitiveness of various key industrial sectors, especially those that have the potential to accelerate 
economic	growth	and	grow	or	retain	jobs.	This	section	discusses	the	findings	of	the	Accenture	Innovation	Index,	
and	also	deals	with	total	factor	productivity	growth,	the	export	of	goods	and	services,	high	technology	exports	and	
Johannesburg	Stock	Exchange	(JSE)	performance	by	industry.	

6.1  Innovation Performance at Firm Level

The	Accenture	Innovation	Index	was	designed	as	a	national	benchmark	for	innovation,	providing	businesses	and	
policymakers	with	an	authoratative	and	objective	snapshot	of	the	state	of	innovation	in	South	Africa.	The	index	is	
derived	by	measuring	innovation	and	systems	of	innovation	in	organisations	of	all	sizes	in	the	South	African	public	
and private sectors. 

Figure 6.1: Innovation and Return on Investment
Source: Accenture South Africa “2016 Accenture Innovation Index”

This	index	shows	that	within	the	sample	of	90	companies	analysed,	only	approximately	37%	of	the	organisations	
in	South	Africa	can	be	thought	of	as	innovative	and	of	those,	only	8%	are	innovation	value	champions	as	measured	
by	 their	 high	 innovation	 index	 scores	 and	 higher	 returns	 on	 investment	 (ROI)	 from	 innovation	 (Figure 6.1). 
The	majority	 of	 organisations	 analysed	 (57%)	 has	 sub-standard	 innovations	 and	 these	were	 characterised	 by	
low	innovation	index	scores	and	a	low	ROI	from	innovation.	Incidentally,	the	test	sample	is	relatively	small	and	
therefore	there	is	a	reluctance	to	treat	such	findings	as	totally	deterministic.
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Mean scores of TFP growth components, over the period 1994-2013

sech	=	scale	efficiency	change;	pech	=	pure	efficiency	change;	techch	=	technical	change	

Figure 6.2: Manufacturing Total Factor Productivity Growth and its Drivers 
Source: Tsebe M. and Biniza S. (2015)

6.3  Export of Goods and Services

The	nature	of	a	country’s	exports	depends	largely	the	sophistication	levels	of	its	business	sector.		High	technology	
exports	are	often	associated	with	a	knowledge-based	economy.	The	country’s	share	of	high	technology	exports	is	
very	low.	In	2015,	it	was	4.01%	of	total	exports.	This	figure	had	been	on	a	shallow	decline	between	the	1996	–	2000	
period	and	2011	–	2015 (Table 6.1),	but	encouragingly	over	the	last	three	years	(2013	to	2015)	specifically,	the	
country’s	share	of	high	technology	exports	as	percentage	of	all	the	merchandise	exports	increased.

6.2 Total Factor Productivity Growth in the Manufacturing Sector

Total	 factor	 productivity	 (TFP)	 measures	 the	 residual	 growth	 in	 total	 output	 of	 a	 firm,	 industry	 or	 national	
economy	that	cannot	be	explained	by	the	accumulation	of	traditional	 inputs	such	as	labour	and	capital	alone.	
The	estimated	TFP	can	further	be	decomposed	into	components	such	as	technological	change,	pure	efficiency	
and	scale	efficiency.	Figure 6.2 shows	the	mean	scores	of	TFP	growth	components	for	the	manufacturing	sector	
for	the	two	decade	period	1994	-	2013.	Overall,	technical	change	accounted	for	most	of	TFP	growth	in	seven	of	
the	10	manufacturing	subsectors.	This	growth	has	been	high	for	capital-intensive	sub-sectors	and	there	has	been	
a	decline	in	TFP	growth	in	labour-intensive	sub-sectors	such	as	textiles,	clothing	and	leather	as	well	as	furniture.

Total Factor Productivity Growth in the Manufacturing Sector
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Table 6.1: Export Performance on Various South African Merchandise by Technological Intensity

Source: United Nations Conference on Trade and Development “UNCTADstat”

As Figure 6.3	 shows,	 during	 the	 1996	 –	 2000	period,	 the	 highest	 country	 share	 of	merchandise	 exports	was	
that	of	resource-based	manufacturers	(27.83%),	followed	by	primary	producers	(24.84%)	and	medium	technology	
manufacturers	(23.52%).	The	country	share	of	exports	from	resource-based	manufacturers	grew	to	29.27%	during	
2011	–	2015	from	26.59%	during	2006	–	2010.		This	followed	a	slight	decline	from	1996	–	2000	levels.	However,	
between	2013	and	2015	specifically,	the	country	share	of	exports	from	resource-based	manufacturers	declined	
quite	sharply	in	line	with	the	fall	of	commodity	prices	more	generally.	

The	country	share	of	exports	from	low	technology	manufacturers	 is	on	the	decline	and	it	 is	also	the	same	for	
South	Africa’s	world	share	of	exports	in	this	category.	The	country’s	highest	world	share	of	exports	in	2015	was	in	
respect	of	the	primary	products	category	(0.77%),	followed	by	resource-based	manufacturers	(0.73%)	and	medium	
technology	manufacturers	(0.43%).
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Figure 6.3: Country Share of Merchandise Exports by Technology Intensiveness

As	shown	by	Table 6.2, although	the	country	share	of	the	world`s	high	technology	exports	is	low,	South	Africa’s	
percentage	share	of	high	technology	exports	is	high	(72.02%.	51.46%	and	29.38%	respectively	in	2015)	in	relation	
to SADC, SSA and Africa.  The situation is similar in relation to BRICS countries, developing economies and upper 
middle	income	countries.	Again	this	is	indicative	of	a	gradual	decline	in	the	country’s	competitiveness	relative	to	
its peers.

The	country’s	share	of	high	technology	exports	as	a	percentage	of	G20	countries	and	the	rest	of	the	world	is	very	
low	(0.11%	and	0.08%	respectively	in	2015).
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Table 6.2: Benchmarking of South African High Technology Merchandise Exports

Source: United Nations Conference on Trade and Development “UNCTADstat”

As Table 6.3	 shows,	 in	 terms	 of	 high	 technology	merchandise	 exports	 as	 a	 percentage	 of	 total	merchandise	
exports,	most	high	technology	exports	go	to	regions	of	the	world	which	have	not	industrialised	significantly	by			
SSA	(7.63%	in	2015),	SADC	(7.62%),	Africa	(7.54%),	least	developed	countries	(7.50%),	South	America	and	Central	
America	(6.18%),	developing	economies	(5.18%),	upper	middle	income	countries	(4.85%)	and	Oceania	(4.55%).

The	proportion	of	high	technology	exports	to	BRICS	countries	has	fallen	drastically,	 from	5.19%	during	2001	–	
2005	to	only	0.55%	during	2011	–	2015.	This	shows	the	growing	dominance	of	China	as	a	competitive	producer	
of	high	technology	goods	which	killed	off	much	of	the	need	for	South	African	exports.	Overall,	South	African	high	
technology exports as a percentage of total merchandise exports to various regions and economies is declining. 

Over	the	last	three	years	there	has	been	an	improvement,	notably	in	respect	of	the	proportion	of	high	technology	
merchandise	exports	to	South	America	and	Central	America,	with	an	increase	from	2.57%	in	2013	and	3.15%	in	
2014	to	6.18%	in	2015.	
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Table 6.3: High Technology Merchandise Exports to Various Economies as a Percentage of Total Merchandise Exports

Source: The World Bank “World Development Indicators”

In	terms	of	services	exports	by	category,	as	Table 6.4 shows,	South	Africa’s	largest	share	of	services	exports	in	
2015	was	in	respect	of	travel	(54.86%),	followed	by	transport	(16.41%).	Having	risen	in	line	with	the	build-up	to	
the	FIFA	World	Cup,	travel	service	exports	declined	from	a	country	share	of	58.41%	during	2006	–	2010	to	55.38%	
during	2011	–	2015	(Figure 6.4). 
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Table 6.4: Service Export Performance by Various Categories

Source: United Nations Conference on Trade and Development “UNCTADstat”
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Services	exports	in	respect	of	charges	for	the	use	of	intellectual	property	as	a	percentage	of	the	country’s	services	
exports	increased	from	0.56%	during	2006	–	2010	to	0.72%	during	2011	–	2015.	

In	terms	of	their	world	share,	services	exports	for	charges	for	the	use	of	intellectual	property	remain	very	low	
and	stagnant	at	0.04%.	Government	services	had	the	highest	percentage	world	share	of	services	exports	in	2015	
(0.97%),	followed	by	travel	services	(0.67%).

Figure 6.4: Country Share of Service Exports by Category

Telecommunications,	computer	and	information	(TCI)	services	exports	are	a	key	indicator	with	which	to	monitor	
the	impact	of	the	recent	onset	of	the	fourth	industrial	revolution.	South	Africa	is	also	a	host	to	the	Square	Kilometre		
Array,	an	international	project	that	is	aimed	at	building	a	large	multi	radio	telescope	with	a	total	collecting	area	
of	about	one	square	kilometre.	Capacity	building	 in	 the	area	of	big	data	 is	 therefore	 important.	As	Table 6.5 
shows,	the	country’s	exports	of	TCI	services	as	a	percentage	of	SADC	exports	remains	very	high	(60.82%	in	2015).	
However,	 it	 is	only	about	10%	 relative	 to	 the	 rest	of	Africa.	 TCI	 services	exports	 relative	 to	BRICS,	developing	
economies,	middle	income	countries,	G20	countries	and	the	rest	of	the	world	unfortunately	have	been	on	the	
decline during the last three years.
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Table 6.5: Benchmarking of Telecommunications. Computer and Information Services Export

Source: United Nations Conference on Trade and Development “UNCTADstat”

6.4 JSE Market Performance by Industry

To	the	extent	that	the	performance	of	equity	markets	in	specific	sectors	might	be	seen	to	be	a	reflection	of	the	
underlying	macroeconomic	progress	in	those	sectors,	it	may	be	of	interest	to	reflect	on	the	JSE	performance	of	
such sectors and especially the relative role of technologically driven industries. The market capitalisation of the 
financial	sector	on	the	JSE	increased	significantly	from	R755	billion	in	2006	to	R1.6	trillion	in	2016 (Table 6.6). As 
a	result,	this	sector	is	now	the	biggest	on	the	JSE	in	terms	of	market	capitalization,	with	a	share	of	25.5%	in	2016,	
from	21.3%	in	2006	(Figure 6.4). 

JSE Market Performance by Industry
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The	market	capitalisation	of	the	health	care	industry	has	also	grown	significantly	over	the	decade	although	as	a	
percentage	share	of	JSE	market	capitalisation	it	was	only	3.8%	in	2016,	having	grown	from	a	low	base	of	1.2%	in	
2006.	Technology	and	telecommunications	industries	show	no	signs	of	growth	on	the	JSE.	This	is	a	worrying	factor	
in	terms	of	the	potential	for	local	innovations,	whilst	the	relative	market	capitalisation	of	the	oil	and	gas	industry	
has	shrunk	drastically	in	recent	years.	This	is	linked	to	the	decline	in	oil	prices	between	2013	and	2015.	The	recent	
fall	in	metal	prices	also	contributed	to	a	decline	in	a	share	of	JSE	market	capitalisation	for	basic	materials	from	
37.5%	in	2006	to	22.4%	in	2016.

Figure 6.5: Proportion of JSE Market Capitalisation by Sector
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Table 6.6: JSE Market Capitalisation by Sector
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7. WEALTH CREATION

Economic	growth	is	a	key	driver	in	achieving	several	development	targets	for	the	country.		The	Schumpeterian	
economic model places innovation and entrepreneurship as the primary drivers for competitiveness and rapid 
economic	growth.	The	areas	that	are	discussed	in	this	section	reflect	the	contribution	of	various	economic	sectors	
to	the	GDP,	together	with	the	balance	of	payments,	share	of	wealth	between	capital	and	labour,	as	well	as	income	
per capita. 

7.1  GDP Contribution by Sector

As Table 7.1	shows,	in	1996	the	largest	sectoral	contribution	to	GDP	came	from	community,	social	and	personal	
services	(17.6%)	followed	by	finance,	real	estate	and	business	services	(14.6%),	manufacturing	(14.3%)		and	then		
mining	and	quarrying	(13.1%).	

Table 7.1: Value-Added as Percentage of GDP in Various Sectors 

Source: South African Reserve Bank “Online Statistical Query”

Since	then,	the	financial	sector	and	its	associated	industries	have	grown	in	prominence	over	two	decades.	During	
the	period	2011	–	2015	this	sector	accounted	for	19.5%	of	GDP,	up	from	15.2%	during	1996	–	2000	(Figure 7.1). 
In	contrast,	the	Manufacturing	sector’s	share	of	GDP	declined	in	line	with	global	trends,	from	14.3%	during	1996	–	
2000	to	12.8%	during	2011-2015.	Automation	and	the	global	economic	recession	are	the	main	factors	contributing	
to	this	decline.	Mining	is	one	of	the	sectors	that	declined	drastically	in	terms	of	its	size	within	the	South	African	
economy.	Most	of	this	decline	took	place	between	the	2001	–	2005	and	2006	–	2010	periods,	falling	from	11.0%	
to	8.8%	of	the	GDP.	As	most	gold	mines	are	getting	deeper	and	unsafe,	improved	mining	methods	are	urgently	
required	 to	extract	 South	Africa’s	 enormous	mineral	deposits.	Huge	electricity,	 steel	 and	wage	 cost	 increases	
have	also	raised	the	costs	of	mining.	Costs	have	also	risen	abruptly	 in	 line	with	efforts	 to	 improve	safety	and	
productivity,	focusing	on	speciality	areas	of	mining	automation	and	lately	mining	robotics.
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Figure 7.1: Trend in Sector Value-Added as Percentage of GDP

International	benchmarking	(Table 7.2 and Figure 7.2)	indicates	that	the	country’s	GDP	is	declining	relative	to	its	
African	counterparts,	including	SADC	and	SSA.	This	declining	share	of	South	Africa’s	GDP	is	a	function	of	the	higher	
economic	growth	rates	in	those	regions	which	have	been	driven	by	rising	levels	of	foreign	direct	investment	and	
industrialisation	in	contrast	with	South	Africa`s	declining	share	of	foreign	investment.	South	Africa	lost	its	status	
temporarily	as	the	largest	economy	in	Africa	to	Nigeria	following	the	rebasing	of	Nigeria’s	GDP	in	2013.	In		2016	
South	Africa	regained	its	spot	as	the	largest	African	economy	following	huge	depreciation	of	the	currencies	of	
Nigeria	and	Egypt	and	a	severe	recession	in	Nigeria	following	the	collapse	of	oil	prices	between	2014	and	2016.			

With	the	rapid	growth	in	China’s	GDP	between	1996	and	2015	(annual	growth	rates	of	more	than	10%	until	2010),	
as	well	as	impressive	GDP	growth	rates	in	India	of	between	6%	and	8%	in	the	past	five	years,	South	Africa’s	share	
of	BRICS	GDP	declined	dramatically	from	5.3%	during	1996	–	2000,	to	just	2.3%	during	2011	–	2015.
 
Table 7.2: Benchmarking of South African GDP 

Source: World Development Indicators
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In	relation	to	the	G20	and	the	rest	of	the	world,	South	Africa’s	GDP	has	been	stagnant,	hovering	between	0.5%	and	
0.6%	of	World	GDP	between	1996	and	2015.

Figure 7.2: Trend in South African GDP as Proportion of Selected Regions

7.2  Balance of Payments

The	 balance	 of	 payments	 is	 a	 record	 of	 all	 transactions	made	 between	 one	 particular	 country	 and	 all	 other	
countries	during	a	specified	time	period.	These	transactions	include	the	flow	of	goods,	services	and	funds	across	
national	boundaries.	South	Africa	has	experienced	a	deterioration	in	its	current	account	balance	over	the	last	20	
years,	both	in	nominal	and	real	terms	(Table 7.3 and Figure 7.3).	The	current	account	deficit	increased	from	less	
than	one	percent	of	GDP	during	1996	–	2000,	to	4.6%	during	2011	–	2015.	On	the	positive	side,	the	2013	to	2015	
data	show	some	narrowing	of	the	current	account	deficit.

Table 7.3: Balance of Payment on Current Account

Source: South African Reserve Bank “Online Statistical Query”
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Figure 7.3: Trend in South African Balance of Payment on Current Account

International	benchmarking	in	Table 7.4 shows	a	similar	trend	of	an	increasing	current	account	deficit	for	SADC,	
SSA	and	Africa	as	a	whole.	This	rise	in	the	current	account	deficit	for	Africa	accelerated	in	2015	to	7.8%	of	GDP	
from	3.9%	of	GDP	in	2014.	Declining	commodity	prices	and	associated	export	values	of	African	mineral	exports	
were	the	main	reason.	In	contrast,	the	current	account	deficit	of	BRICS	countries	decreased	between	the	periods	
2006	–	2010	and	2011	-	2015	from	3.5%	to	0.9%	of	GDP.

Table 7.4: Benchmarking of South African Current Account Balance as Percentage of GDP

Source: World Development Indicators

7.3  Capital to Labour Ratio

The	capital	to	labour	ratio	is	an	important	indicator	of	income	sharing	between	the	owners	of	capital	and	providers	
of	 labour.	This	 indicator	 is	 important	 for	South	Africa	due	to	 the	high	 inequality	prevalent	within	 the	country.	
Figure 7.4	shows	a	declining	capital	to	labour	ratio	from	1996	to	2004	followed	by	an	increase	from	2005	to	2015.	
Figure 7.4 also	shows	an	inverse	relationship	between	the	capital	to	labour	ratio	and	the	GDP	growth	rate.	This	
casts	doubt	on	 the	premise	 that	 increased	capital	 intensity	necessarily	contributes	 towards	 improved	growth.	
Instead,	it	appears	as	if	declining	productivity,	industrial	relation	tensions	and	poor	overall	economic	growth	drive	
businesses	to	adopt	more	capital	intensive	processes.
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When	the	economy	grows	,	there	appears	to	be	an	increase	in	the		aggregate	demand	for	labour	in	relation	to	
capital,	hence	a	decrease	in	the	capital	to	labour	ratio	during	such	periods.	In	principle,	unemployment	should	
also	decrease	although	the	opposite	took	place	in	South	Africa	over	the	period	1996	to	2004.	This	was	associated	
with	a	large	decrease	in	the	labour	force	absorption	rate (Figure 7.5) at	the	time.	As	sanctions	were	lifted	and	
South	Africa	entered	 the	mainstream	of	global	 trade	 for	 the	first	 time	 in	many	decades,	 the	country	 reduced	
tariffs	on	imports	thus	opening	the	economy	to	the	rest	of	the	world.	This	forced	into	effects	certain	norms	and	
standards	which	led	to	capital	intensity	at	the	expense	of	the	masses.

Figure 7.4: Employment, GDP Growth and Capital to Labour Ratio
Source: South African Reserve Bank “Online Statistical Query”; unemployment data from World Development Indicators

Figure 7.5: Trend in South African Labour
Force Participation Rate
Source: World Development Indicators
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While	there	has	been	an	increase	on	average	in	the	capital	to	labour	ratio,	the	unemployment	rate	has	been	rising	
consistently	and	this	is	the	biggest	challenge	to	the	economy	as	shown	in	Table 7.5. Out of 174 countries, South 
African	unemployment	was	the	seventh	highest	in	2014.	South	Africa	has	the	biggest	population	of	the	top	10	
countries	characterised	by	the	highest	unemployment	rates.

                           Table 7.5: Countries with the Highest Unemployment Rate

Source: World Development Indicators

7.4  GDP per Capita

GDP	is	the	most	commonly	used	measure	of	the	size	of	a	country’s	economy	and	GDP	per	capita	 is	 the	most	
commonly	used	indicator	of		the	standard	of	living	for	the	country’s	average	citizen.	Since	it	is	a	scale-adjusted	
indicator,	 it	allows	for	a	 fair	comparison	between	countries	with	different	populations.	South	Africa’s	GDP	per	
capita	 increased	by	300%	 in	nominal	 terms	between	 the	periods	1996	 –	 2000	and	2011-2015 (Table 7.6 and 
Figure 7.6). However,	in	real	terms,	i.e.	adjusted	for	inflation,	it	increased	by	a	much	more	modest	27%	from	R44	
177 to R55 541.
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Table 7.6: GDP per Capita in Real and Nominal Values

Source: South African Reserve Bank “Online Statistical Query”

Figure 7.6: Trend in South African GDP per Capita

International	benchmarking	of	South	African	GDP	per	capita	(Table 7.7)	shows	that	compared	to	SADC,	SSA	and	
the	African	continent	overall,	the	country	has	a	better	standard	of	living	and	it	has	maintained	this	status	over	the	
last	20	years.	Unfortunately,	over	the	last	three	years	specifically,	the	GDP	per	capita	of	South	Africa	and	these	
African	regions	has	been	declining	due	to	the	slow	domestic	economic	growth	environment	caused	in	part	by	soft	
commodity	prices.	In	1996,	the	country’s	GDP	per	capita	was	much	larger	than	the	average	of	the	BRICS	countries	
but	this	gap	has	narrowed	due	to	rapid	economic	growth	in	China	and	India	and	at	one	point	Brazil	as	well.	The	
value	of	South	African	GDP	per	capita	has	consistently	been	lower	than	the	world’s	average	and	that	of	the	G20	
countries	over	the	last	two	decades.
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Table 7.7: Benchmarking of South African GDP per Capita (current USD)

Source: World Development Indicators
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8. QUALITY OF LIFE

The	success	of	a	nation	is	not	only	measured	by	the	performance	of	its	economy.	The	improvement	in	well-being	
and	quality	of	 life	of	 its	citizens	is	also	important.	There	is	also	a	view	that	an	improved	quality	of	 life	 impacts	
positively on STI capacity.  This section focuses on the key quality of life indicators in the areas of health, education, 
water	and	sanitation	as	well	as	the	environment.

8.1 Health

As Table 8.1 and Figure 8.1	show,	although	the	country’s	life	expectancy	at	birth	in	2015	(62.1	years)	was	lower	than	
the	world	average	(71.4	years	),	there	has	been	a	sharp	improvement	from	55.2	years	in	2002.	Over	this	period,	
the	improvement	was	higher	for	females	(8.1	years)	than	for	males	(5.7	years).	This	can	be	largely	attributed	to	the	
successful	rollout	of	free	anti-retroviral	drugs	to	combat	AIDS	from	about	2005	onwards.	

Table 8.1: Key Health Indicators

Source: Statistics South Africa “Mid-Year Population Estimates”
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Figure 8.1: Trend in South African Life Expectancy at Birth

Despite an improvement in life expectancy, HIV/ AIDS prevalence remains high in the country, rising consistently 
from	10.3%	in	2002	to	12.5%	in	2015.	In	absolute	numbers,	it	is	the	highest	in	the	World.	As	Figure 8.2	shows,	
adult	females	are	the	group	most	severely	infected	with	HIV/	AIDS,	with	a	prevalence	of	22.2%	of	the	population	
in	 2015,	 up	 from	22.0%	 in	 2014	 and	 19.6%	 in	 2002.	 As	 reported	previously,	 the	HIV/	 AIDS	prevalence	 rate	 is	
decreasing	among	the	youth	which	is	a	positive	start	towards	achieving	an	HIV-free	nation.

Figure 8.2: Trend in South African HIV/AIDS Prevalence Rate
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It	 is	 important	 to	note	 that	 South	Africa	has	 reduced	 its	HIV-infection	 rate	 from	8%	 in	2008	 to	1.5%	 in	2015.	
The increase in HIV/ AIDS prevalence rate is therefore more related to the improved survival rate due to the 
antiretroviral	drug	programme	than	to	a	decline	in	new	HIV	infections.	This	is	a	good	example	of	technological	
intervention	improving	the	quality	of	life.	The	South	African	government	is	working	on	a	plan	to	produce	these	
antiretroviral	drugs	 itself	by	2019	through	a	state-owned	pharmaceutical	company,	Ketlaphela,	a	subsidiary	of	
Pelchem.

8.2  Education

It	is	a	known	fact	that	education	is	an	essential	element	contributing	towards	a	good	quality	of	life.	Various	data	
have	shown	that	a	higher	level	of	education	is	necessary	to	eliminate	unemployment	and	to	radically	transform	
the	wellbeing	of	those	from	disadvantaged	backgrounds.	The	literacy	rate	is	one	of	the	proxy	indicators	typically	
used to measure an improvement in the standard of living. Prior to 2009 , Statistics South Africa (StatsSA) used 
an	 individual’s	 functional	 literacy	 such	 as	whether	 they	had	 completed	 grade	 seven	 to	determine	 the	 rate	 of	
improvement	in	quality	of	education.		From	2009	onwards,	a	specific	question	about	literacy	rate	was	added	to	
the General Household Surveys. As Table 8.2 and Figure 8.3 show,	the	adult	literacy	rate	has	improved	drastically	
from	1996	(82.4%)	to	about	94.6%	in	2015.	

Table 8.2: Key Education Indicators

Source: The World Bank “World Development Indicators”

Figure 8.3: Trend in South African Literacy Rate
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The	youth	literacy	rate	has	also	increased,	from	a	high	base	of	93.9%	in	1996,	to	97.6%	in	2007	and	99.0%	in	2015.	
There	is	a	minor	difference	in	 literacy	rates	of	female	and	male	youths,	with	female	youth	literacy	rates	being	
consistently higher. 

As Figure 8.4 shows,	a	high	literacy	rate	is	associated	with	a	large	increase	of	the	population	attaining	at	least	
some	secondary	school	qualification,	be	it	NSC/	grade	12	or	post	school	education.	The	biggest	increase	in	the	
proportion	of	educational	achievement	for	persons	aged	at	least	20	years	has	been	at	the	NSC/	grade	12	level,	
rising	from	21.9%	in	2002	to	28.0%	in	2015.	The	percentage	of	the	population	(20	years	or	more)	with	tertiary	
education	(14%	in	2015)	is	nearly	the	same	as	that	of	Brazil.

Figure 8.4: Percentage Distribution of Educational Attainment for Persons Aged 20 Years and Older
Source: StatsSA “2015 General Household Survey”

8.3  Water and Sanitation
 
The	mode	and	nature	of	water	being	accessed	by	communities	contributes	significantly	to	the	living	standards	
of	those	communities.	Both	water	and	sanitation	are	essential	basic	human	needs	and	there	is	a	dependency	
between	these	and	other	wellbeing	dimensions	such	as	health.	A	 lack	of	access	to	clean	water	might	result	 in	
various	waterborne	diseases.	

As Table 8.3	shows,	the	country	has	increased	the	percentage	of	its	population	with	access	to	improved	water	
sources	to	93.2%	in	2015	from	87.4%	in	2002.	The	same	improvement	has	been	achieved	in	respect	of	access	to	
improved	sanitation	facilities	although	the	level	is	still	very	low,	at	66.4%	in	2015.	There	is	still	a	lot	to	be	done	to	
facilitate	the	national	roll-out	of	decent	sanitation	facilities,	hence	there	is	a	scope	for	STI	to	bring	innovative	and	
appropriate	solutions	such	as	low	cost	sanitation	facilities.	
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Table 8.3: Water and Sanitation Indicators

Source: The World Bank “World Development Indicators”

8.4  Environment

The	environmental	footprint	of	a	human	civilisation,	if	not		monitored	properly	can	have	an	adverse	effect	on	the	
long-term	sustainability	of	predictable	quality	livelihoods.	This	may			even	result	in	issues	such	as	global	climate	
change.	Droughts	and	flooding	are	 the	most	well-known	natural	phenomena	that	occur	as	a	result	of	climate	
change.	Due	to	the	abundance	of	coal	and	industrialisation	within	the	country,	South	Africa	is	one	of	the	highest	
carbon	dioxide	(CO2) emitters and it has recently experienced one of the most severe droughts in its history. There 
have	also	been	isolated	cases	of	floods	recently.		

As Table 8.4 and Figure 8.5 show,	CO2 emissions (in metric tons per capita) decreased from 8.94 from the period 
1996	–	2000	to	8.69	during	2001	–	2005	but	increased	sharply	again	to	9.69	in	the	period	2006	–	2010.	The	2006	–	
2010 level is close to the 1996 CO2 emission of 9.14 metric tons per capita. On the positive side, from 2011 to 2013, 
the CO2	level	has	been	decreasing.	The	NDP	acknowledges	the	need	for	climate	change	mitigation	and	adaptation	
policies,	which	include	the	reduction	in	greenhouse	gas	emissions.

Table 8.4: Key Environment Indicators

Source: The World Bank “World Development Indicators
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Table 8.5 benchmarks	the	level	of	South	African	Carbon	Dioxide	CO2 emission against various regions. In 1996 
the	proportion	of	the	country’s	CO2 emissions	in	relation	to	those	of	all	of		SADC,	was	92.82%.	This	has	gradually	
decreased	to	86.38%	in	2013	as	other	SADC	countries	are	becoming	more	industrialised	and	as	South	Africa	starts	
to	reduce	its	own	CO2 emissions.	A	similar	pattern	is	also	manifesting	itself	in	relation	to	SSA	and	Africa	as	a	whole.	
Furthermore,	the	country’s	CO2 emission is also declining in relation to BRICS, G20 countries and the rest of the 
world.

Table 8.5: Benchmarking of South African CO2 emissions

Source: World Development Indicators

Figure 8.5: Trend in South African Carbon Dioxide Emission
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APPENDIX A:  INDUSTRIAL DESIGNS AND TRADEMARKS 
CLASSIFICATION

Table A1: Industrial Designs International Classification under Locarno Agreement

Source: World Intellectual Property Office
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Table A2: Trademarks International Classification under Nice Agreement



  75

Source: WIPO “IP Statistics Data Center”



Contacts
Tel: 012 844 025 2

Email: naci@dst.gov.za

www.naci.org.z a


