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Executive Summary
Technological progress is the primary form of innovation for private goods. 

In those countries which are already technologically advanced this type of 

improvement is continual, whereas in countries without a strong technological 

industry there is little evidence of progress. A culture of modernism in business 

is a by-product of a culture of technological innovation. 

The World Intellectual Property Organization (WIPO) created a Global 

Innovation Index (GII). Of the 141 countries surveyed in 2012 WIPO has 

placed South Africa 54th. China was placed 34th, Russia 51st, Brazil 58th, 

and India 64th. 

The World Economic Forum (WEF) has also assessed innovation and defines 

three levels of development:

 » Factor driven economies, which compete on the basis of low-skilled 

labour and natural resources

 » Efficiency driven economies, based on more efficient production and 

increased product quality

 » Innovation driven economies, based on new or unique products  

and processes

The WEF places South Africa in the middle category. This means that South 

African business is judged to be capable of efficiently adopting and adapting 

technological advances. While thousands of patents are registered in 

South Africa every year, an analysis of data from the United States Patent 

and Trademark Office (USPTO) shows that South African individuals and 

companies register fewer patents in the United States each year than in their 

home country. Moreover, the USPTO patents are scattered across a wide 

variety of technological categories with little focus. 

Levels of innovation have remained fairly constant post-apartheid when 

compared with apartheid levels. This suggests that apartheid did not impede 

the circulation of scientific information in South Africa (with the exception 

of the nuclear programme), nor did it explicitly intervene in business (though 

growing international isolation did impede innovation, causing disinvestment 

and low growth). The two constant conditions that inhibit innovation are 
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poor education and narrow markets. The impact that improvement of 

education would have on levels of innovation is dependent on the sector 

under consideration. The constraint of narrow markets may be reduced if 

the economies of other African countries grow and present South African 

business with the opportunity to expand. 

The first nineteen years post-apartheid do not indicate a strong ethos of 

innovation. However, the innovation which has occurred has provided 

a modest democratic dividend. Direct foreign investment is higher than 

it was in the late-apartheid years, trade is more diverse, restraints on 

participation have been removed (though some new ones have appeared), 

constitutionalism has improved the rule of law, and the end of isolation has 

encouraged a flow of ideas.
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Introduction
This study will seek to delineate South Africa’s position in global innovation. The 
nation’s status as a middle income country and its relatively meagre human capital 
and narrow markets are more important factors in determining innovation than its 
democratic status. Although technological innovation was not purposely inhibited 
during apartheid the economic conditions that apartheid created had the effect of 
channelling innovation in certain directions, which are still evident today. 

In addition to apartheid and subsequent democratisation, there are many other 
influences on levels of innovation. In this paper, general considerations will be 
discussed, before a review of information on patents registered with the Companies 
and Intellectual Property Commission (CIPC) in South Africa and patents of South 
African origin registered at the United States Patent and Trademarks Office. 
International comparative data on innovation will be analysed, followed by an 
analysis of information published by South Africa’s National Advisory Council on 
Innovation (NACI). Current innovation policy and the department of trade and 
industry’s support for innovating enterprises will be discussed, which will lead on 
to consideration of imperfect competition and the ease of doing business, the 
importance of human capital, and the role of universities. Three case studies on 
frugal innovation will be presented followed by three sections on innovation in the 
public sector, then a final concluding section.

General Considerations on Innovation
TYPES OF PRIVATE GOOD INNOVATION

In the economic theory of innovation (see Appendix One), technological 
innovation is regarded as the primary driver of all innovation for private goods. 
Following in the wake of technological innovation, and diffusing it, are business 
innovation (such as invention of the mobile telephone leading to new forms of 
business activity) and frugal innovation. This second type refers to the modification 
of innovations developed in one set of factor markets and distribution of the 
income generated to another. The objective of frugal innovation is to provide 
essential functions at the lowest cost. A classic example of frugal design is that 
of the Volkswagen Beetle in Germany in the 1930s, which used heat from the 
exhause to heat the car. The Beetle was designed with the intention of producing 
a lower cost vehicle than had been available up until that time and extending car 
ownership to people previously unable to afford it. 
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INNOVATION AND PUBLIC GOODS

When examining the role of innovation in the creation of public goods there are 
two issues to be considered:

•	 The	extent	to	which	individual	aims	and	networks	support	innovation

•	 The	existence	of	institutionalised	activities,	when	provision	to	the	public	is	not	
based on market mediation

The relation between culture and innovation is vital, both in terms of shaping 
individual participation in innovation and garnering support for political programmes 
aimed at innovation. In South Africa, a degree of commitment to a static 
traditionalism persists and is in opposition to a culture of innovation. The move from 
socialisation to entrepreneurship is problematic, especially when social mobility 
is involved. Not all enterprises promote innovation, and the army of unemployed, 
discouraged, and informal sector workers have no chance to participate.

 As far as the provision of public goods and policies are concerned, there is an 
important difference between innovation in them and innovation in private goods. 
Innovation in private goods occurs when goods that are already in production are 
produced at lower cost, or when a new good is produced. Competition drives out 
unsuccessful innovation and what remains is a clear improvement from before 
innovation took place. The same is not necessarily true for public goods. Shifts 
in power mean that values change, prompting innovation. Since the outcome 
incorporates the change of values, it cannot be said to be superior to what 
went before, only different. That said, long periods of tenure by a single political 
party are known to be bad for institutional innovation because inefficiencies are 
infrequently challenged. A change to the ruling party is the closest the public 
sector gets to competition akin to that in the private sector.

POPULATION SIZE, GEOGRAPHY AND INNOVATION

A debate has long been in progress among demographers, economists, and 
geographers about the relationship between population and market size, 
population concentration, and innovation. According to Jonathan Rockwell:

•	 93	percent	of	applications	for	patent	protection	in	multiple	countries	under	
the Patent Cooperation Treaty are filed by inventors living in metropolitan 
areas around the world.

•	 Ten	metropolitan	areas,	with	an	average	population	size	of	11	million,	account	
for 24 percent of the world’s patent applications. They are (in order): Tokyo, 
San Jose, New York, Boston, Kanagawa, Shenzen, Osaka, San Diego, Los 
Angeles, and Seoul.



| 5DEMOCRACY WORKS

•	 When	it	comes	to	per	capita	rankings,	the	United	States	has	two	regions	in	
the top ten (San Diego and San Jose). Several European regions are included 
in the list: Noord-Brabant (Netherlands), Basel Stadt (Switzerland), Zug 
(Switzerland), Ostwurttenburg (Germany), Cambridge (UK) and an area in 
southern Finland. Tokyo (Japan) and Daejon (Korea) complete the list. (New 
Republic, 2012).

South Africa, by contrast, has relatively small and fragmented metropolitan areas 
and this works against technological innovation. 

INNOVATION AND SELECTION

The transition from technical idea to marketable proposition is necessarily a 
hazardous one. A selection process is crucial for deciding which ideas belong 
at the front end of innovation and are worthwhile candidates for subsequent 
development. Several studies have been carried out on how best to conduct this 
process. One model developed by Ozer1 provides a checklist of required analysis, 
which is comprised of the following areas: technical, marketing, financial, 
organisational, strategic, relationships with suppliers and distributors, industrial, 
competitive, similar cases, and consumption. An alternative method presented 
by Kempe et al.2 suggests a method for choosing between ideas for which there 
is limited information with a minimal decision-maker input. 

One clause which the various models agree on is that innovation tends to 
thrive in the presence of highly educated people, engineers and scientists for 
example. The process of selection is continually in progress from a student’s 
earliest contact with the education system up to their graduation. The nature 
of selection varies between countries. In the United States, a key selection 
point is at the transition from secondary education to university. At this point 
two distinct principles of selection coexist: selection based on the attributes 
of individuals and selection with reference to group identity. In South Africa, 
selection criteria take a more pliant form, and an extended curriculum with 
lower entry requirements than the regular curriculum has broadened the 
spectrum of traits desirable during the selection process. As in the United States, 
individual and group criteria have a bearing on likelihood of selection into 
employment in South Africa, yet the United States is far better placed to nurture 
those individuals with the most promising attributes.

Applications for Patents and Trademarks 
Applications submitted for the grant of patents can provide a wealth of 
information on innovation trends. The data available does not specify the origins 
of the patent applications, with the exception of a statement at the CIPC that 
South African universities filed 632 patent applications in the period between 
2002 and 2011 and that the Council for Scientific and Industrial Research filed 700 
applications between 1995 and 2005. 
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TABLE 1: PATENT AND DESIGN APPLICATIONS AND CERTIFICATES GRANTED 
FROM 2003 TO 2011

YEAR PATENT 
APPLICATIONS

CERTIFICATES 
GRANTED

DESIGN 
APPLICATIONS

2003 10,029 5,806 1,586

2004 10,493 6,709 1,744

2005 10,464 5,432 1,817

2006 10,753 6,513 2,065

2007 10,830 7,285 2,298

2008 10,191 7,740 1,952

2009  9,271 1,861

2010  9,352 1,747

2011  9,426 1,962

SOURCE: OFFICE OF THE PRESIDENCY, NATIONAL PLANNING COMMISSION, DEVELOPMENT 
INDICATORS 2010:14. DEPARTMENT OF TRADE AND INDUSTRY, COMPANIES AND INTELLECTUAL 
PROPERTY COMMISSION, ANNUAL REPORT 2011/12: 12

The chart below shows the number of utility grants (i.e. patents for invention) 
applied for from South Africa at the United States Patent and Trademark Office 
(USPTO) between 1963 and 1988. The exponential trend line shows a long-term 
growth rate of 1.87 percent per annum, indicating a doubling time of 37 years.

USPTO UTILITY PATENTS GRANTED
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The USPTO conducted an analysis of utility grants by technology class for the period of 2008 
to 2012 which shows (only categories with ten or more grants reported here):

Drug, bio-affecting, and body-treating compositions 23

Data-processing: financial, business practice, management, and cost price determination 23

Prosthesis, artificial body members, parts thereof or aids and accessories 20

Chemistry: Fischer-Tropsch processes or purification or recovery of products thereof 16

Ordnance 13

Chemistry: molecular biology and microbiology 12

Specialised metallurgical processes 11

Ammunition and explosives 11

Hydraulic and earth engineering 11

Amusement devices: games 11

Organic compounds 11

Chemistry of hydrocarbon compounds 11

Boring or penetrating the earth 10

Grants have been awarded to an additional 150 other technological categories, which make 
up the bulk of a total of 586 grants to South Africa over the period. 

The USPTO also provides a tabulation by organisation of utility grants made between 2008 
and 2012, for South African organisations receiving five or more utility patent grants. 

Individuals 131

SASOLTechnology (Pty) Ltd 44

Spinalmotion Inc 15 Spinalmotion is an American company which has 
brought in South African expertise 

CSIR 14

Azotec(Pty) Ltd 13 Specialises in capacitative proximity and touch 
electronics 

University of Cape Town 9

Discovery Holdings 8 Leading SA health insurer

Technology Finance Corporation (Pty) Ltd 7

University of the Witwatersrand 7

BHP Billiton SA Ltd 6 Mining company

Waterleaf Ltd 6 Recycling, refurbishments, and energy  
conservation conversions

Amazon Technologies Inc 5

Cork Group Trading Ltd 5

Detnet SA Ltd 5 Electronics for mining applications
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Force Protection Technologies Inc 5

Longyear TM Inc 5 Rock drill company originally an Anglo American 
subsidiary. Appears to be disengaging from South Africa 

Medtronic Inc 5 Medical technology 

Platco Techologies (Pty) Ltd 5 Medical technology, now incorporated into ABRAXIS

Sourcecode Technologies Holdings Inc 5 Software development company 

The data from the USPTO shows South African technological innovation to be 
small-scale and highly dispersed over both technologies as well as applicants.

International Comparative Data
The INSEAD business school and the World Intellectual Property Organisation 
(WIPO) collaborate to produce an annual index of country-specific innovation 
rankings. In Appendix Two a breakdown is given of data contained in the 2012 
edition of the Global Innovation Index (GII) and looks more closely at South 
Africa’s profile. South Africa is placed 54th out of 141 countries overall, yet there 
is considerable variation in its ranking in the individual indices used to judge a 
position in the overall index.

At 54th place, South Africa’s degree of innovation is judged as similar to that of 
Russia, Romania, Thailand, and Brazil. Of the sub-Saharan African countries on the 
list it is second only to Mauritius. The South African input index is enhanced by 
South Africa’s market sophistication and institutions but suffers on the grounds of 
infrastructure (especially ICT and ecological sustainability) and human capital and 
research. The output index suffers with relation to knowledge diffusion (especially 
computer and communications services exports) and creative goods and services. 
None of the other sub-indices is remarkable. South Africa particularly lags in trade; 
imports, and exports as proportions of GDP are now very low in comparison with 
other countries. An initial assumption can be made that this is because South 
Africa’s proportions have fallen in the last thirty years, whereas world trade in 
relation to GDP has risen. 

It is interesting to compare South Africa to the BRICs (Brazil, Russia, India, and 
China) plus Malaysia. In Appendix Three, a breakdown of item scores rather than 
rankings are reported for these countries. The BRICs and Malaysia are comparatively 
less democratic than South Africa. Their individual incomes per capita range from 
approximately 30 percent of South Africa’s to 50 percent higher. South Africa scores 
highly on the institutions that are necessary to promote innovation and market 
sophistication but low on human capital, research, infrastructure for innovation, 
knowledge and technology outputs, and creative outputs. 

The diversity across the BRICS is explored further by the Organisation for Economic 
Co-Operation and Development, who have identified hot science, technology, 
and innovation issues by country for 2012 (see Appendix Four). In addition, the 
World Economic Forum’s Global Competitiveness Report adds further context to 
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international variations. The latest report rates 144 countries and ranks South 
Africa 52nd, much the same as the GII. 

The Global Competitiveness Report defines three levels of development:

•	 Factor-driven	economies,	which	compete	on	the	basis	of	low-skilled	labour	and	
natural resources

•	 Efficiency-driven	economies,	based	on	more	efficient	production	and	increased	
product quality

•	 Innovation	driven	economies,	based	on	new	or	unique	products	and	processes

The current report places South Africa in the middle category, an improvement 
from its former placement in the lowest category but still falling short of the 
innovation-based group. Industrial relations that are fraught with tension further 
contributed to a very poor ranking in the Global Competitiveness Report.

A common factor identified in each of these reports is South Africa’s human 
capital problem. Apartheid education left vast swathes of the population 
insufficiently educated. The system can now be characterised as a mass system, 
with over 90 percent of learners completing Grade 9 and an increasing numbers 
completing Grade 12. However, indications are that overall quality remains low, 
catastrophically so in mathematics. Accountability remains weak, despite efforts 
to improve it, and the situation is compounded by poor health status. HIV/AIDS 
is an enormous problem in South Africa, exacerbating a chronic TB problem. 
Health provision is improving, with the ultimate aim of national health insurance 
provision, but the improvement programme is expected to take 15 years. 

Associated with South Africa’s low level human capital are social fabric issues, 
such as crime. High rates of crime have lead to low rankings on business costs 
reinforced by poor reliability of police services. Low life expectancy means that 
many families lose parental support at an early stage. The 2011 Population Census 
shows the following for the 15–19 year-old age group:

Both parents alive   63.7%

Mother dead, father alive   5.5%

Father dead, mother alive  19.8%

Both parents dead    8.6%

Lost touch with one or other parent  2.4%

Matters of human capital and social fabric are interwoven with South Africa’s 
development prospects. To gain a better appreciation of how they might affect 
innovation, it is necessary to take a broad account of South Africa’s innovation 
status. The next four sections will address: domestic indicators of innovation, 
innovation policy and institutions, public support for innovating firms, and the 
imperfectly competitive nature of the South African economy.
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NATIONAL ADVISORY COUNCIL ON INNOVATION (NACI) 

Appendix Five sets out data from NACI’s South African Science & Technology 
Indicators for 2010. The report observes that:

The general opinion for 2010 is that the National System of Innovation is 
well supported by government initiatives on the input side, but still lacks 
adequate performance on the output side, despite many government 
initiatives and incentives.

As this statement concludes, the picture that emerges is one of a high degree 
of adoption of innovative technologies by business, with technologies primarily 
accessed from within the business world itself. Adoption is greatly assisted by 
South African engineers; NACI puts the number of available engineers at just over 
150,00. Another estimate—very much lower—will be presented below. Half of 
all research and development expenditure goes into experimental design. Of the 
remaining expenditure, engineering sciences and information, and computer and 
communication technology feature prominently, with the other major area of 
expenditure in medical and health sciences. 

South Africa’s contribution to global technology is modest but growing. The 
number of science, engineering and technology publications in South Africa, as 
well as the number of doctorates, increased between 2005 and 2009. The volume 
of technology exports is less than a quarter of the volume of technology imports, 
but still significant. However, there remains a critical shortage of high-quality 
scientists concentrated in centres that focus on early-stage research and aims to 
lead on to innovative products. To address this deficit two changes are required:

•	 Higher	value	added	at	each	step	of	South	African	education,	from	Grade	R	to	PhD3 

•	 A	more	commercial	orientation	at	early	stage	research,	with	topics	selected	for	
commercial application

South Africa’s technology problem in part takes the form of an ‘innovation 
chasm’,4 which was represented diagrammatically in the National Research and 
Development Strategy white paper published by the South African government in 
2002. As demarcated in the Figure 2, the chasm is located between basic research 
and absorption of global technology into local production processes.

The assessment of South Africa in these reports is in keeping with that made by 
the World Economic Forum on South Africa’s technology status: South Africa 
is an efficient nation that keeps up with technological advances, but has yet to 
make much progress on the path to becoming an innovation-driven economy. The 
World Bank points out how important this progress is if South Africa is to avoid 
being trapped in the middle income category.5 Economic growth is slowing down 
at a rate of US$ 16,700 (2005 prices), with economic growth slowing to about 
2 percent per annum. This can be attributed to a slowdown in the rate of total 
productivity growth. In the past, productivity was boosted by shifting workers 
from agriculture to industry, but this is no longer feasible. It is now essential 
that a higher volume of workers with advanced levels of education are placed in 
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roles where they can have a positive effect on the performance of all workers. 
This can happen through knowledge spillover and learning-by-doing strategies, 
both of which are aided by the development of advanced (as opposed to basic) 
infrastructure. It is also crucial that talent is not misallocated, leading to high 
ability individuals working in manufacturing and performing routine tasks instead 
of making a meaningful contribution to research activities.

This argument is supported by the experience of the 13 countries that have 
moved from middle to high income status since the 1960s. The East Asian 
countries in particular found success through developing advanced infrastructure 
networks, particularly in the form of high-speed communications and broadband 
technology. They have been able to push the technological frontier by imitating 
and importing foreign technologies, then innovating technologies of their own, 
reallocating labour appropriately. 

GLOBAL TECHNOLOGY SOURCES
RESEARCH DEVELOPMENT PRODUCTION

LOCAL
RESEARCH

‘Innovation
Chasm’

BASIC     STRATEGIC
RESEARCH

APPLICATION     DESIGN
DEVELOPMENT

INNOVATION CYCLE

PRODUCTION     SALES
MANUFACTURING

LOCAL INDUSTRY AND
INDUSTRIAL PRODUCTS

Technology Transfer

$

FIGURE 2: DIAGRAMMATIC REPRESENTATION OF THE INNOVATION CHASM
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South African Innovation Policy  
and Institutions
The starting point for South Africa’s current policy on innovation is the National 
Research and Development Strategy published in 2002. A breakdown of the key 
concepts of the strategy are as follows. 

The strategy has three main pillars:

•	 Innovation

•	 Science,	engineering,	and	technology	human	resources	and	innovation

•	 Creating	an	effective	government	science	and	technology	system

The innovation is to be focused on the following areas:

•	 Biotechnology

•	 Information	technology

•	 Technology	for	manufacturing

•	 Technology	to	add	value	to	natural	resources

•	 Technology	for	poverty	reduction

Allocation of functions across government includes:

•	 Department	of	Science	and	Technology	(DST)	to	co-ordinate	a	performance	
management system for all government-owned laboratories and to have direct 
responsibility for several institutions

•	 Basic	research	supervision	shared	between	DST	and	the	(now)	Department	of	
Higher Education and Training

•	 Venture	capital	stimulation	and	fiscal	incentives	to	encourage	and	enhance	
private sector participation is the responsibility of the Department of Trade and 
Industry and the Industrial Development Corporation

The institutions under DST control are:

•	 Technology	Innovation	Agency

•	 South	African	Agency	for	Science	and	Technical	Advancement

•	 Council	for	Scientific	and	Industrial	Research

•	 Human	Sciences	Research	Council

•	 South	African	National	Space	Agency

•	 National	Intellectual	Property	Management	Office
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The innovation web is complex. DST have attempted to guide the system by publishing 
research plans such as the Nanoscience and Nanotechnology—10 Year Research Plan, 
in 2009. However, it could be considered a decidedly mediocre research plan. It neither 
defines what nanotechnology is nor summarises its achievements nor indicates where 
research in the field internationally is going. As a result it does not produce arguments 
for why nanotechnology can be developed successfully to the benefit of the purposes 
listed in the report: water, energy, health, chemicals and bio-processing, advanced 
materials and manufacturing, and mining and minerals. 

The World Bank, in a study of technology absorption in southern Africa,6 
recommends that the region should focus on the following aims:

•	 Getting	the	basics	right—nurturing	entrepreneurship,	strengthening	
competition, improving the investment climate, increasing the skill supply.

•	 Supporting	learning	from	trade—learning	from	exporting	often	takes	place	when	
exporting firms are under pressure to meet quality standards. Learning from imports of 
capital equipment takes place when it is accompanied by training and onsite technical 
assistance. Technology diplomacy happens when governments makes use of their 
bargaining power to promote technology transfer to their domestic economies.

•	 Incentives—creating	incentives	for	foreign	direct	investment	firms	to	transfer	
technology and creating incentives for local firms to learn.

•	 Research—building	absorptive	capacity	through	research	and	development	and	
industry-research collaboration.

PUBLIC SUPPORT FOR INNOVATING ENTERPRISES

Three initiatives aimed at assisting small and medium enterprises to gain access 
to funding and other forms of support have been employed by the department of 
trade and industry since 1994:

•	 The	Small	Enterprise	Development	Agency’s	Technology	Programme	(STP),	which	
seeks to provide technology transfer services to small enterprises and to provide 
specific technology support to female-owned enterprises

•	 The	Support	Programme	for	Industrial	Innovation	(SPII),	designed	to	promote	
technology development through the provision of financial assistance for 
the development of innovative products or processes. SPII is focused on the 
development phase, which begins at the conclusion of basic research and ends when 
a pre-production prototype has been developed. Any enterprise may apply, but the 
support granted depends on its Black Economic Empowerment (BEE) status

•	 The	Technology	and	Human	Resources	for	Industry	Programme	(THRIP),	managed	
by the National Research Foundation. THRIP supports science, engineering, and 
technology research collaboration to meet the technology needs of participating 
firms and encourages the development and movement of research personnel and 
students between participating organisations.7
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Imperfect Competition
COMPETITION AND SOUTH AFRICAN MANUFACTURING

In a 2006 study, Aghion, Braun and Fedderke8 found that:

•	 Mark-ups	(between	marginal	cost	and	price)	were	significantly	higher	in	South	
Africa than in comparable industries worldwide, indicating high levels of 
imperfect competition in product markets.

•	 A	reduction	in	mark-ups	(i.e.	an	increase	in	product	competition)	should	have	
large positive effects on productivity growth and employment in South Africa.

Contemporary competition policy is governed by the Competition Act, 1998, 
which established a Competition Commission and a competition tribunal and 
appeals court. The Commission prioritises food, agro-processing and forestry, 
infrastructure and construction, intermediate and industrial products, and financial 
services for its own initiatives. It also deals with complaints from all sectors.

Recall, however, Schumpeter’s dictum about ‘no innovation under perfect competition’. 
This leaves a distinction between a lazy monopoly9 (one which does not innovate) 
and an innovating monopoly. The goal of competition policy should be the removal 
of rent from the former group without disrupting the innovative activities from the 
latter. South Africa cannot be said to have achieved this balance. If this imbalance is 
to be redressed it is imperative that universities play a role in fostering a high level of 
human capital and research. This is what we will discuss in the following two sections.

The Ease of Doing Business
The Doing Business 2013: Smarter Regulations for Small and Medium-Size Enterprises 
report published by The World Bank/International Finance Corporation ranks South 
Africa 39 out of 185 countries for ease of doing business, but the country’s ranking in 
the ten indicators which make up the overall assessment varies considerably:

RANK

Getting credit 1

Protecting investors 10

Paying taxes 39

Dealing with construction permits 39

Starting a business 53

Registering property 79

Enforcing contracts 82

Resolving insolvency 84

Trading across borders 115

Getting electricity 150 

The more difficult it is to run a business, the less innovation there will be. The 
bottom three categories in the table are all of concern to innovating enterprises.
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Human Capital and the Role of Universities
SOUTH AFRICA’S HIGH LEVEL HUMAN CAPITAL

The table below sets out higher degrees (master’s degrees and doctorates) in all fields 
as reported in the 2011 population census:

AGE GROUP NUMBER OF HIGHER 
DEGREES

NUMBER PER 
THOUSAND 

POPULATION

25-29 20 081 3.97

30-34 25 042 6.22

35-39 29 266 8.43

40-44 29 198 9.90

45-49 25 556 9.75

50-54 20 223 9.11

55-59 16 783 9.34

60-64 11 959 8.57

TOTAL 180 218

Of the total, 87.2% were employed, 3.1% were unemployed or discouraged workers, and 9.7% were 
not economically active.

Women have steadily gained ground with respect to men among this group as the 
following table shows, to the point of equality or beyond among the younger age groups.

AGE GROUP WOMEN PER 100 MEN

25–29 117.8

30–34 98.8

35–39 82.8

40–44 72.6

45–49 67.4

50–54 59.2

55–59 53.3

60–64 42.9
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In contrast, the densities by population group remain far apart, as the following 
table shows.

AGE GROUP BLACK-
AFRICAN

COLOURED ASIAN WHITE 
(CAUCASIAN)

OTHER

Number per thousand population

25–29 1.94 2.21 16.22 25.90 9.06

30–34 3.08 3.03 25.83 33.27 17.41

35–39 4.49 4.11 27.13 36.35 23.26

40–44 5.33 4.31 23.92 38.12 33.96

45–49 5.02 4.23 22.27 38.23 33.55

50–54 4.52 3.87 19.28 38.45 36.36

55–59 3.69 3.09 14.88 35.17 30.87

60–64 2.58 2.04 11.50 30.87 37.51

Densities in the the age groups 35–39 and 60–64 have almost doubled among 
Black Africans, doubled among Coloured and more than doubled among Asians, 
while increasing by just under 20 percent for Whites.

The evolution of graduation rates in natural science or science, technology, and 
engineering is encouraging.

YEAR MASTER’S DEGREES  
WITHOUT RESEARCH

MASTER’S DEGREES  
WITH RESEARCH 

TOTAL DOCTORATES

Natural science

1996 1397 306

Science, engineering, and technology

2001 2164 437

2006 1026 1843 2869 522

2011 1367 2706 4073 854

The Engineering Council of South Africa reports the following professional registrations:

REGISTRATIONS 2003 2006 2009 2012
Professional engineers 14687 14745 14474 15168

Professional engineering technologists 2357 2710 3244 4066

Professional certified engineers 792 819 998 1066

Professional engineering technicians 563 973 1887 3844

TOTAL 18399 19247 20603 24144

Professional engineering registrations are voluntary at this stage, so these figures 
underestimate the actual number of the available engineers. In 2012, there were 
546 new registrations, 328 transfers from candidate status (candidates are those 
who have yet to complete their qualifications or satisfy the conditions for full 
registration), and 157 cancellations and de-registrations. 23,161 of those professionally 



| 17DEMOCRACY WORKS

registered were male and 983 were female. 3,001 were Black, 447 were Coloured, 
1,333 were Asian and 19,363 were White.

There are real grounds for concern about lower levels of education as feeders for high 
level of human capital, as highlighted by the information below.

•	 The	newly	instituted	Annual	National	Assessment	showed	in	2012	that	on	
average Grade 9 learners had mastered only 13 percent of the curriculum. 

•	 Senior	secondary	education	(Grades	10	to	12)	is	inefficient.	Only	just	over	half	
of those completing Grade 9 will sit the National Senior Certificate at the end of 
Grade 12. Of those who sit the test, close to 30 percent fail.

•	 Technical	education	in	colleges	of	further	education	and	training	are	even	less	
efficient than senior secondary schools at producing graduates.

•	 Of	those	who	enrol	for	a	bachelor’s	degree,	about	half	will	graduate.	Of	those	
enrolling for a first diploma, about 40 percent will graduate.

UNIVERSITIES: AUTONOMY AND FUNDING

South Africa has twenty-three public universities. Of these, eleven are universities, 
six are universities of technology and six are comprehensive universities (mixtures 
of universities and universities of technology). They are all governed by university 
councils, on which stakeholders are represented, and senates, consisting of senior 
academics. Based on a range of input and output measures, the Financial and Fiscal 
Commission places seven universities in Cluster 1 (the best performing), nine in Cluster 
2 and seven in Cluster 3, the distance education University of South Africa being 
excluded from this classification. 

The funding of universities in 2011 was as follows:

RAND BILLION

GOVERNMENT GRANTS 16.7*

STUDENT FEES 12.1

PRIVATE INCOME 12.1

TOTAL 40.9

* National Student Financial Aid Scheme (NSFAS) and some earmarked grants excluded

Student fees include all tuition and class fees and accommodation and residence fees. 
The private income category includes donations, investment income, and income from 
non-government contracts for research or other services. 

Government grants take three forms:

•	 Block	grants,	based	on	teaching	and	research	inputs	and	outputs.	These	can	be	
spent at the discretion of each university council.
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•	 Earmarked	grants,	which	have	to	be	used	for	specific	purposes,	e.g.	teaching	
and research development, recapitalisation, foundation programmes, clinical 
training, veterinary sciences, infrastructure development, and institutional 
restructuring and development.

•	 	NSFAS	grants,	made	available	to	students	in	need	of	loan	finance.

In 2011, government allocations were as follows:

RAND BILLION

BLOCK GRANTS 16.4

EARMARKED GRANTS  3.0

NSFAS  2.6

TOTAL 22.0

Government support for universities amounted to 0.75 percent of GDP in 2011, up 
from 0.63 percent in 2007.

The pattern of financing implies a high degree of university financial autonomy. 
However, the perception of autonomy is diminished in light of the fact that the 
department of higher education and training determines the number of students in 
each university for which block grant subsidies are payable.

Moreover, the current government is considering ways in which to adjust the financing 
system in order to achieve the following objectives:

•	 A	higher	gross	student	participation	rate

•	 Equalised	participation	rates	by	population	group	and	gender

•	 30	percent	of	students	enrolled	in	science,	technology,	and	engineering	and	30	
percent in business studies

•	 15	percent	of	enrolments	in	master’s	degrees	and	doctoral	studies

•	 50	percent	of	permanent	academics	to	have	complete	doctorates	and	a	further	
40 percent to have completed master’s degrees

•	 Cohort	completion	rate	to	reach	65	percent

•	 One	research	publication	per	year	per	academic	

There are difficulties with adjudicating the university finance system. One is how far 
earmarked funding can be expanded without reducing university autonomy. Another 
is whether institutional difference is possible and desirable, and if so how individual 
universities would categorised and funded according to each category’s goals. 
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FRUGAL INNOVATION IN SOUTH AFRICA

Large firms in South Africa often use technology licensed from abroad to enable 
their clients to keep abreast of the latest advances in technological innovation and 
business practice. Other large corporations may have the capacity to upgrade the 
technology they work with without licensing it from other companies. By contrast, 
frugal innovation is associated with non-governmental organisations and small 
specialist companies. Three case studies have been selected and discussed below 
to illustrate the application of frugal innovation in South Africa.

The Zibambele Road Maintenance Programme
The Zibambele Road Maintenance Programme in KwaZulu-Natal is an arrangement 
that contracts householders to maintain a section of rural road. Each household is 
expected to supply 60 hours of work per month. The work, which may be carried 
out at the convenience of the householder, is designed to encourage engagement in 
local maintenance tasks and offer a wage and subsistence opportunities. The poorest 
households are chosen and 95 percent of the contracts are awarded to women. 
Zibambele contractors are encouraged to save a portion of their earnings through 
savings clubs. A hindrance to the success of the programme is a scarcity of supervision.

The Council for Scientific and Industrial Research (CSIR) 
Demonstration House
The CSIR was commissioned by the department of science and technology to 
produce a model for low-cost housing. The CSIR designed a 40 square metre house 
with the following characteristics:

•	 It	can	easily	be	extended.

•	 It	uses	a	single	continuous	foundation	slab,	based	on	ultra-thin,	continuously	
reinforced technology. This, along with a reinforced roof ring beam, reduces 
wall cracking.

•	 The	design	of	the	bathroom	and	kitchen	areas	allows	the	use	of	a	waste	outlet	
manifold that is prefabricated, quality tested, and installed on site—thus 
reducing the amount of plumbing required.  

•	 Insulation	material	has	been	added	to	the	roof.	

•	 The	amount	of	concrete	used	has	been	reduced	by	an	estimated	ton	per	house	
(compared to average houses of a similar size).

•	 A	commercial	solar	geyser	can	be	installed	on	top	of	the	roof	and	an	
photovoltaic panel placed above the front door to supply power for five LED 
lights and a cell-phone-charger inside the house.

•	 A	water	tank	can	be	installed	next	to	the	house	to	harvest	rainwater	off	the	roof,	
designed to act as a gutter due to its specific construction. 
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The International Centre for Eye Care Education in KwaZulu-Natal
The aim of this project is to provide affordable eye care. Ophthalmic nurses or 
primary care nurses are trained to undertake basic eye care examinations and 
make recommendations for glasses, referring any complicated cases to relevant 
healthcare providers elsewhere. Trainee optometrists can undertake internships at 
the centre. The bulk of the cost of providing glasses is the production of the lenses. 
Frames and lenses are sourced from China at a low cost and staff are trained to cut 
the lenses to fit the frames. This project has radically reduced the cost of glasses 
for the poor.

THE IMPACT OF INTERNATIONAL ORGANISATION 
MEMBERSHIP ON PUBLIC GOODS

Since 1945, there has been increasing international normative regulation by 
multilateral organisations, mostly public but some private. Those of most 
significance to South Africa are:

•	 The	United	Nations,	the	Universal	Charter	of	Human	Rights	and	the	Millennium	
Development Goals

•	 The	International	Labour	Organisation	with	its	labour	standards

•	 UNESCO	and	Education	for	All

•	 The	United	Nations	High	Commissioner	for	Refugees	and	the	Conventions	on	
the Status of Refugees and Stateless Persons

•	 UNICEF	and	the	Convention	on	the	Rights	of	the	Child

•	 UN-HABITAT,	with	its	Declaration	on	Cities	and	other	Human	Settlements

•	 The	United	Nations	Office	on	Drugs	and	Crime	with	Conventions	concerning	
transnational organised crime, corruption, narcotic drugs, psychotropic 
substance, and counter-terrorism

•	 The	International	Monetary	Fund	and	the	Special	Data	Dissemination	Standard	
to which South Africa is a signatory

•	 The	Bank	for	International	Settlements	and	associated	organisations,	
responsible for Basel III

•	 The	World	Trade	Organisation,	with	its	general	goal	of	liberalising	world	trade

•	 The	ratings	agencies

•	 The	African	Union	with	its	various	programmes

•	 The	African	Nuclear	Weapon	Free	Zone	Treaty

•	 The	Rome	Statute	of	the	International	Criminal	Court

Subscription to the statutes and conventions that underpin these organisations 
puts South Africa under obligation to consider the objectives of each regulatory 
body in its own domestic policy. 
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THE ROLE OF THE MEDIA

Freedom of expression as a right is one thing; what is actually expressed through 
print and electronic media is another. In South Africa the situation is fragmented 
for four main reasons:

1) Linguistic diversity (South Africa has eleven official languages) 

2) Regional diversity (South Africa has nine provinces)

3) Divergent political views

4) Ownership of media outlets

The South African Broadcasting Corporation (SABC) broadcasts on three television 
channels and twenty radio stations. SABC 1 transmits in English, isiZulu, isiXhosa, 
isiNdebele and siSwati; SABC 2 transmits in English, Afrikaans, Sesotho, Setswana, 
Sepedi, Xitsonga and TshiVenda; SABC 3 transmits in English. Among the radio 
stations, there is one each for the ten languages other than English, a station for Indian 
South Africans and a station for the San in the Northern Cape. There are also many 
community radio stations, usually serving a city plus adjoining areas. Remote areas 
are served only by the state broadcaster. South Africa also has an additional satellite 
television service in the form of DSTV. Subscription rates can be expensive and thus 
this service is accessed mainly by the middle class. Radio and TV broadcasters are 
primarily publicly owned, with a scattering of privately owned operations.

The national press, all of which is in private hands, publishes in English, Afrikaans, 
and isiZulu. The Afrikaans and isiZulu press reach a readership limited to their 
relevant linguistic groups; the English press has a more diverse readership. There is 
a financial oriented press in the form of Business Day, some weekly publications, 
and the financial sections of some dailies. Finally, there are weekly newspapers; the 
Mail and Guardian published on Fridays; and several Sunday newspapers. 

Both the radio and press partly cater to, and partly constitute, linguistically based 
identities. In addition there is the internet, accessed through personal computers, 
cell-phones, and other internet-enabled devices. Those accessing the internet 
may receive news updates via news channels or social media. Through the use 
of personal profiling, news may become individually tailored rather than based 
broadly around national and international events.

Information on innovation percolates through this system. The business press is 
most likely to be interested in innovation; the rest of the system will reflect this 
if it has significant social consequences. The more general point is that linguistic 
diversity and the historical formation of multiple identities do not help the cause 
of scientific and technological innovation for several reasons:
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•	 A	lot	of	time	in	schools	is	taken	up	with	language.	Every	candidate	for	the	National	
Senior Certificate must offer two official languages and many take a third.

•	 African	home-language	learners	receive	much	of	their	education	in	English	or,	
more rarely, Afrikaans. The speed at which English is phased in is decided by 
each individual school and at the insistence of parents is often rapid. Moreover, 
it is sometimes difficult to tell what language a lesson is being conducted in. 
A formal introduction might be in English, with African languages used to help 
explain and to answer questions. The result is that students end up with a 
shallow grasp of all languages, which often shows in poor reading and writing 
skills in higher education. 

•	 Multiple	identities	create	an	outlook	that	is	outdated.	Nearly	twenty	years	after	the	
end of Apartheid, legacies are frequently referred to in order to support claims and 
counter-claims. In contrast, innovation requires a forward-focussed orientation. 

THE SOUTH AFRICAN SOCIAL SECURITY AGENCY (SASSA)

Nearly one in three South Africans qualify for at least one social grant. Up to 2005, 
social grants were paid through the provinces. Since that time a specialist agency, the 
South African Social Security Agency, has taken responsibility for disbursement of the 
funds. To look at the grant statistics for one month gives insight into the allocation of 
the funds. In February 2013 the Agency approved the following grants:

Old age grants 2 862 570

War veterans’ grants 589

Disability grants 1 168 464

Grants in aid 72 767

Child disability grants 119 384

Foster care grants 522 181

Child support grants 11 314 128

TOTAL 16 060 083



| 23DEMOCRACY WORKS

South Africa and the Democratic 
Innovation Dividend
The end of apartheid in South Africa caused a monumental change to the fabric of 
the nation, including innovation culture. It is only retrospectively that the lasting 
effects of this change can be evaluated. The most pertinent question to address in 
this area is whether the political transition yielded an innovation dividend.

ECONOMIC FACTORS

Foreign direct investment 
Foreign direct investment (FDI) aids the transfer of technology, so the upward 
movement in FDI as a percentage of GDP from the early 1990s was a distinct 
improvement on the near-zero levels since the late 1970s. The change reflects the 
normalisation of international economic relations following the end of apartheid. 

However, democracy provides no guarantees that foolish economic decisions will 
not be taken by government. Any developments which reduce FDI are sure to be 
bad for innovation. 

FIGURE 3: FOREIGN DIRECT INVESTMENT
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Foreign trade
Innovation depends not only on FDI but also on foreign trade. An OECD report10 
identifies three ways in which trade affects innovation:

•	 Imports	serve	as	channels	of	technology	diffusion,	by	providing	new	insights	
from foreign products and business operations.

•	 Imports	contribute	to	intensifying	competition,	increasing	productivity	in	the	
economy through the use of more efficient firms as well as greater efficiency 
within individual firms.

•	 There	is	an	interaction	between	exporting	and	innovative	investment,	either	via	
the selection of more efficient firms into the export sector or due to learning-
by-doing in foreign markets.

These general effects are mediated by technological absorptive capacity as measured 
by the indicators above. Appendix Six shows that South Africa has a diverse set of 
trading links with a number of highly innovative countries including the United States, 
Germany, the United Kingdom, China, Japan, and Korea.

Disadvantages
The end of apartheid removed disadvantages to black people but the effects will 
take many more years to fully work their way through South African society. Any 
strengthening of Black Economic Empowerment conversely imposes a degree of 
disadvantage onto white people. As Zhou En-Lai commented on the impact of the 
French Revolution on Europe, we must conclude that at this stage: it’s too early to tell.

POLITICAL FACTORS

Constitutionalism
A constitution which is the supreme law of the land and adjudicated by a Constitutional 
Court has advantages for innovation. Section 15 of the constitution protects freedom of 
religion, belief, and opinion; section 16 protects freedom of expression; section 32 provides 
for access to information held by the state, as well as by other people if required for the 
exercise and protection of rights, and section 33 upholds the right to just administrative 
action. All of these provisions work to provide the background conditions necessary for 
innovation. Moreover, the constitution enables civil society to seek relief from state failure. 
To take three examples, this has happened in the fields of housing, the provision of AIDS 
drugs, and in the provision of minimum infrastructural standard in schools. 

Ending isolation 
The resumption of normal government-to-government relationships has given 
the South African civil service new opportunities to innovate by learning from best 
practice. The appropriation of this opportunity has been uneven in government, and 
is perhaps most notable in the Treasury. Working against this useful effect is the 
inflexibility of rent, which makes innovation in the public sector more difficult. 
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 Conclusion
THE CURRENT STATE OF INNOVATION IN SOUTH AFRICA

Innovative practices are fairly widely distributed across South African society; 

in the state, in business, in universities, in non-governmental organisations, 

and among individuals. Supported by strong academic and press freedom 

South Africa has the potential to become a regional innovation hub. Yet 

despite having strong institutions and a constitution which lends itself to free 

enterprise and innovation, South Africa is only part way to renovating poor 

public infrastructure and re-thinking reactionary business practices.  It is clear 

that a strong innovation culture lags behind the legal and social changes that 

can rapidly follow a transition to democracy.

The information technology sector is one example. The number of internet 

users grew from just under six percent of the population in 2000, to 14 percent 

in 2010, and then to 34 percent in 2013.11 Although the speed of South African 

internet is slow by global standards, the cable systems serving South Africa 

have developed rapidly. Currently, the country is served by five submarine 

cables and more are under construction or are proposed. 

Higher education is another area that is developing quickly. At present most 

South Africans attend state-subsidised universities. At present there are 491 

private higher education institutions, mostly highly specialised in fields like 

design or fashion. A stronger and broader private higher education system 

remains in the early stages of development.  

In business, South Africa keeps up with international research and development.  

Overwhelmingly, however, South Africa acquires new technology on a purchase 

or licensing basis (possibly adapting it to local circumstances) rather than 

carrying out original research and development. Although South Africans are 

keen to avail themselves of the fruits of innovation, extreme labour-saving 

innovation could run into difficulties with trade unions. Innovation tends to 

be top-down as a result of technology imports, but is not invariably so. Frugal 

innovation can be domestically generated or imported from countries that have 

had an incentive to produce at low cost.
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INNOVATION IN SOCIETY AND GOVERNMENT

With the transition to democracy came a rapid reorganisation of social 

programmes which were designed to accommodate second generation rights. 

This included the extension of the social grant system; alterations to the 

industrial relations system; changes to the health system, for which the ultimate 

destination is a national health insurance system; and changes to the education 

system, none of which has been noteworthy for improving efficiency. Public 

sector innovations have been driven top-down by politicians and civil servants. 

Throughout this process the boundaries between the governing party and the 

civil service have been murky, with cadre deployment into public administration 

and patronage deals cutting across ordinary administration. As a result, the 

quality of innovation is decidedly mixed.

As far as levels of government are concerned, the second tier (provincial 

administration) is heavily fiscally dependent on central government. Moreover, 

all essential policy co-ordination between centre and province is controlled 

by MINMECs – co-ordination committees between ministers and the relevant 

members of provincial executive committees. The result is marginal room 

for independent innovation at the provincial level, and marginal interest in 

innovation as a result of eight of the nine provinces in South Africa being 

controlled by the ruling ANC party. 

Municipalities are more fiscally independent of central government, although 

central government grants to local authorities have increased greatly in the 

last ten years.  A number of NGOs focus on local government issues, such 

as the Impumelelo Innovations Centre in Cape Town and the South African 

Cities Network.    

Rent-seeking coalitions can, and do, impede innovation. Teachers organised 

into unions manage their workloads into low effort configurations to the 

detriment of learner achievement. There is a diffused hostility to private-

sector contributions in spheres where government is active, even when private 

provision is constitutionally protected (for example, in education). There are 

inadequate boundary lines between party and state, and there has been a fair 

amount of incompetence, such as the failure to foresee South Africa’s electrical 

power provision in relation to growing demand.  
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In sum, it can be said that the sturdiest innovation is carried out by the private 

sector. Public sector change is much less disciplined by competition, and can 

do harm as well as good. Innovation is much more prevalent in urban than in 

rural areas and is strongest in mining, manufacturing, and financial services.  

LOOKING AHEAD

In conclusion, it is apparent that South Africa is not about to experience a rapid 

increase in the pace of innovation. The supply of high level human capital is too 

precarious, the fiscal position will not permit a rapid expansion of resources 

for science and technology, and South African business is oriented towards 

technological advance abroad much more than to domestic research. Progress in 

innovation will be spotty and relatively slow.

In a 2005 study,12 Rattso and Stokke consider the variability in openness of the 

economy from the high growth 1960s, through the sanctions era to the post-

1994 reintegration into the world economy. They conclude that the openness 

of the economy stimulates growth but worsens income distribution because 

foreign technology is skill-biased. Local innovation is more likely to use unskilled 

labour. The worsening of income distribution reduces the relative demand for 

wage goods, and hence the demand for unskilled labour. 

On the other hand, Aghion et al.13 have argued that democracy promotes 

growth in sectors that are close to the world technological frontier. They 

suggest that democracy promotes entry, competition, and innovation, and 

that these are relatively more important for technically advanced products.   

South Africa currently has positive and negative influences on entry. There 

has been a heightened emphasis on competition policy since 1998. There are 

new policies supporting innovation, and there is free flow of information in 

the private sector, but the state currently threatens to restrict competition 

between the public and private sectors.  

On balance, democratisation has been good for innovation, however as 

discussed previously further reforms are needed, including strengthening 

education quality, better skills training and workforce development that will 

facilitate further domestic innovation. 
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 APPENDIX ONE

The Economic Theory of Innovation

In order to describe and understand the various forms of 
innovation and their associated logics, it is necessary to 
make a number of distinctions.

First, economists distinguish between private and public 
goods. A private good is excludable and rival, i.e. individuals 
can be effectively excluded from use and use by one 
individual reduces availability to others.1 By contrast, a 
public good is both non-excludable and non-rival. Examples 
of public goods include fresh air and national defence.

Consider private goods first.2 Analysis of innovation involves 
the consideration of the following distinctions:

•	 Innovation	vs.	the	initial	adoption	of	innovation.	Since	
innovations are costly, those producing them require 
a return. Returns are not easily reaped under perfectly 
competitive conditions, since other producers adopt 
the innovation. Protection of intellectual property and 
patents creates a monopoly for the original innovating 
firm, at least for a time, and the monopoly rents 
produce the return.3 Although monopoly power can 
induce innovation, it is also true that the incentives 
for innovation and the resource allocations under the 
monopoly are inefficient, in the sense that the social 
value of the innovation is greater than the private value.

•	 Innovation	by	existing	firms	vs.	innovation	by	new	
entrants. A potential entrant has a stronger incentive to 
innovate than an incumbent monopolist, explaining both 
observed patterns of innovation and a possible interest 
against technological change. An incumbent would 
replace its own profit-making technology, while a new 
entrant would replace the incumbent.

•	 Process	innovation	vs.	product	innovation.	Product	
innovation introduces a new product whereas process 
innovation reduces the cost of an existing product or 
produces a higher quality version of an existing product.

•	 Innovation	incorporated	into	a	spectrum	of	techniques	
of production vs. innovation as replacing all existing 
techniques of production. Often new production 
techniques take their place alongside existing techniques. 

If techniques of production are considered as embodied in 
machines, an innovation will reduce the value of existing 
machines, but not necessarily to nothing. Old machines 
can continue to have useful life, after which they will 
be replaced by new ones incorporating the innovation. 
Sometimes, the innovation is such as to render older 
technologies worthless. Such innovation is termed 
Schumpeterian, after the economist who first described 
it as ‘the perennial gale of creative destruction’—such as 
raged in the wake of the invention of the automobile.

•	 Exogenous	innovation	vs.	innovation	induced	by	the	
relative availability of factors of production. Technological 
change often benefits some factors of production and 
some agents more than others. Labour augmenting 
innovation can take two forms: skilled biased and 
unskilled biased. Nineteenth century innovation was 
often unskilled biased, as work formerly done by artisans 
was reorganised into processes that could be executed 
by semi-skilled and unskilled workers. By contrast, 
twentieth century innovation was often skilled biased, 
with an increase in the skill premium rising at the same 
time as the relative supply of skilled workers increased. 
This outcome appears unlikely because at the level of 
price, the opposite would be expected: an increase in 
skill premium would induce unskilled biased technical 
change. However, although this effect is present, but 
it countered by another: the market size effect. Each 
innovation has a potential market and the size of this 
market determines whether or not an innovation will be 
produced and applied. The market for a technology is the 
factors of production which work with it. So an increase in 
the supply of a factor translates into a greater market for 
the technology complementing that factor, encouraging 
innovation for the more abundant factor. Therefore, the 
greater the supply of skilled workers, the greater the skills 
biased innovation. 

•	 Diffusion	of	innovation:	slow	vs.	fast	and	within	a	country	
vs. across national boundaries. The diffusion of innovation 
often follows a logistic or S-shaped curve: starting 
slowly, reaching its maximum speed halfway through 
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the process and then slowing again as adoption of the 
innovation becomes nearly universal. The speed at which 
this transition happens is variable. In an international 
context there are two sources of innovation, the first 
being adoption of technologies available at a global level 
but not yet adopted at a national level, and the second 
being a country’s own level of innovation. The rate of 
adoption of global technologies depends on (a) the gap 
between global and national technology and (b) factors 
making for faster or slower absorption, such as a country’s 
stock of human capital or institutional or policy factors. 
Since most cutting edge technology is developed in rich 
countries with high capital-labour ratios the technologies 
may not work as well in developing countries where 
factor endowments are different. 

The situation becomes more complex when trade in financial 
assets and goods and services is considered. In principle, 
international capital flows are capable of completely integrating 
the world economy. In practice, however, sovereign risk and 
imperfect financial markets, especially in developing countries, 
may prevent or slow down the flow of capital from rich to poor 
countries. The allocation of production across countries can 
change over time, giving rise to the product cycle. Consider a 
region called ‘north’ which innovates and a region called ‘south’ 
which produces according to old technologies. Wages are higher 
in the north than in the south. Sometime after an innovation 
is first introduced in the north, it becomes old and eligible for 
production in the south. Since wages in the south are lower, 
production of the relevant good will migrate from north to south. 

A much debated question is whether trade promotes growth. 
Most economists believe that it does, yet it is possible to 
construct models which show the opposite, especially when 
there are learning-by-doing-externalities in some sectors. 
In these models it is possible for static gains from trade to 
be outweighed by foregone dynamic efficiencies associated 
with learning-by-doing. Whether the positive effects of trade 
outweigh the negative effects or not is an empirical matter.

This brief survey identifies several factors which affect the 
rate of innovation:

•	 Firstly,	property	rights,	including	intellectual	property	
rights and patents, must be secure. Uncertainty 
hampers the development, application, and import of 
innovative technologies. 

•	 Secondly,	the	world	of	innovation	is,	by	and	large,	the	
world of monopoly and monopolistic competition16 rather 
than perfect competition. Trade secrets can provide 
incentive for innovation by competitive firms, and some 
innovations are specific to individual firms, making 
their innovations excludable. Competitive firms may be 
protected for a while before their innovations are taken 
up by others. Some innovation by competitive firms is 
rewarded, but only in somewhat special circumstances. 
Moreover, some new firms are attempting to develop 
viable innovations. In some sense, they are in competition 
with each other, though the outcome of the competitive 
process is either failure or registration of a patent, creating 
at least a temporary monopoly.

•	 Thirdly,	innovation	creates	winners	and	losers.	This	is	
most visible in the case of Schumpeterian innovation, but 
is true of innovation more generally.

•	 Fourthly,	a	country’s	pace	of	innovation	depends	on	the	
ability to absorb innovation generated elsewhere as 
well as its ability to innovate itself. The size and quality 
of human capital matters as does the institutional 
framework. The balance between absorption and own 
innovation depends on one’s place in the world, which it is 
the beginning of wisdom to know.
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 APPENDIX TWO

The INSEAD and World Intellectual Property Report

INSEAD and the World Intellectual Property Organization 
jointly compile and publish a global innovation index. They 
have been doing this since 2007. The results cited here come 
from their 2012 report.

The 2012 report covers 141 countries, containing 94.9 
percent of the world’s population and 99.4 percent of the 
world’s GDP. For each country, there is an overall index 
and accompanying global ranking. The first subdivision is 
between an innovation input index and an innovation output 
index. The ratio of the output to the input index creates 
an innovation efficiency index, which is also ranked. he 
innovation input index is composed of five sub-indices:

•	 Institutions	

•	 Human	capital	and	research	

•	 Infrastructure	

•	 Market	sophistication	

•	 Business	sophistication

The innovation output index is composed of two sub-indices:

•	 Knowledge	and	technology	outputs	

•	 Creative	outputs

There are two layers of index below the sub-indices. In all, 
information on 84 variables is collected.

South Africa’s rankings are shown in the following table.

As is the case with all large scale data collection exercises, 
imperfections show up in individual country elements. South 
Africa’s tertiary education has its limits, but it should not 
show up as last on the list of countries covered. The problem 
is that data for three out of the four unit indices are missing. 
Rough estimates for these indices would put South Africa’s 
tertiary education rank at 90, or possibly higher, implying 
a human capital and research rank of about 75. This in turn 
would raise the input rank and make the efficiency rate 
worse. In all, it might put South Africa’s global ranking a 
couple of notches higher. For the rest, the indicators can be 
taken as they stand.
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SOUTH AFRICA RANKINGS ON THE INNOVATION INDEX

Overall in the world 54

Overall in sub-Saharan Africa 2

Output index 73

Input index  45

Efficiency index 116

Institutions 39

 Political environment 46

 Regulatory environment 41

 Business environment 34

Human capital and research 103

 Education 71

 Tertiary education 141

 Research and development 43

Infrastructure 79

 Information and communication technologies  90

 General infrastructure 35

 Ecological sustainability 105

Market sophistication 13

 Credit 25

 Investment 5

 Trade and competition 83

Business sophistication 55

 Knowledge workers 60

 Innovation linkages 67

 Knowledge absorption 49

Knowledge and technology outputs 61

 Knowledge creation 51

 Knowledge impact 61

 Knowledge diffusion 106

Creative outputs 86

 Creative intangibles 61

 Creative goods and services  101

 Online creativity 73
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 APPENDIX THREE

The BRICS and Malaysia, 2012

MALAYSIA CHINA RUSSIA SOUTH 
AFRICA

BRAZIL INDIA

Freedom House 2013 score 8 13 11 4 4 5

GDP per capita 15579 6988 16687 10977 11846 3703

       

Overall 45.9 45.4 37.9 37.4 36.6 35.7

Rank 32 34 51 54 58 64

       

Institutions 63.5 39.1 49.1 69.7 50.1 38.4

Political environment 64.7 30.8 41.1 66.6 59.6 42.8

Regulatory environment 66.2 51.9 57.9 76.7 71.0 64.3

Business environment 59.7 34.7 48.4 65.9 20.6 8.1

Human capital and research 44.5 31.4 43.8 27.2 31.5 18.5

Education 49.6 52.2 55.2 51.4 49.6 24.6

Tertiary education 56.0 9.5 44.3 0.7 16.4 5.4

Research and development 28.0 32.4 31.8 29.5 28.4 25.6

Infrastructure 44.1 44.3 37.8 30.8 39.1 31.0

ICT 51.9 32.5 55.5 25.9 46.1 24.7

General infrastructure 41.6 58.8 37.7 45.1 34.4 41.1

Ecological sustainability 38.9 41.6 20.4 21.4 36.6 27.3

Market sophistication 60.8 47.8 35.0 62.6 35.6 44.6

Credit 46.8 32.6 13.6 51.8 15.3 30.2

Investment 54.7 52.8 31.0 75.1 35.4 51.8

Trade and competition 81.0 58.0 60.3 60.7 56.1 51.7

Business sophistication 58.2 50.9 44.3 41.9 44.4 37.6

Knowledge workers 68.4 69.1 64.8 48.7 52.6 42.9

Innovation linkages 42.4 34.4 25.8 35.7 38.0 37.4

Knowledge absorption 63.7 49.1 42.3 41.2 42.6 32.5

Knowledge and technology outputs 38.0 61.8 38.4 28.2 30.5 34.0

Knowledge creation 22.8 76.1 45.9 30.6 22.7 28.9

Knowledge impact 42.5 60.4 39.9 35.2 34.9 33.8

Knowledge diffusion 48.7 48.9 29.9 18.9 34.1 39.2

Creative outputs 37.3 34.4 29.1 28.8 35.4 40.7

Creative intangibles 50.5 17.3 27.8 42.3 41.2 60.8

Creative goods and services 23.8 35.3 27.9 9.5 29.7 30.7

Online creativity 24.3 7.7 33.0 21.0 29.7 10.5
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 APPENDIX FOUR

Hot Button Issues For Technological Innovation, OECD 2012

China
•	 Promoting	indigenous	innovation	capability,	especially	

among Chinese firms

•	 Promoting	scientific	excellence	and	world	class	talent	for	STI

•	 Innovating	for	green	growth	and	addressing	social	challenges

Russia
•	 Increasing	firms’	innovation	activities	and	strengthening	

the research activities of universities

•	 Better	exploiting	the	commercial	potential	of	public	
sector R&D

•	 Improving	framework	conditions	for	entrepreneurship	
and innovation

South Africa
•	 Strengthening	innovation	capacity	in	the	business	and	

public sector to boost economic performance and address 
social challenges

•	 Fostering	collaboration	between	government,	academics	
and business

•	 Improving	the	governance	of	the	innovation	system

Brazil
•	 Supporting	innovation	to	expand	the	basis	for	

environmental sustainability and developing a low 
carbon economy

•	 Promoting	technological	innovation	in	the	business	
sector, including small and medium enterprises

•	 Supporting	innovation	to	address	social	issues

India
•	 Developing	clean	and	green	technologies	to	combat	

climate change

•	 Designing	an	innovation	system	to	stimulate	industry	
research and development

•	 Implementing	inclusive	innovation	processes	to	enhance	
productivity in agriculture and the informal sector
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 APPENDIX SIX

South African imports and exports 2011

COUNTRY/REGION IMPORTS EXPORTS VOLUME BY 
CONTINENT

R BILLION

Nigeria 22.7 5.8

Mozambique 7.4 17.7

Zimbabwe 3.1 17.8

Zambia 2.7 17.3

Rest of Africa 18.3 46.5 159.3

Germany 77.4 42.7

United Kingdom 29.0 29.0

Italy 19.6 12.9

Netherlands 10.5 21.5

France 19.3 6.3

Belgium 9.2 15.6

Rest of Europe 70.0 52.5 415.5

United States 56.9 61.0

Rest of Americas 34.6 19.4 171.9

China 103.2 90.2

Japan 34.3 55.6

India 29.2 24.5

Saudi Arabia 37.3 2.6

Korea 16.5 16.5

Iran 27.1 0.7

Rest of Asia 79.9 60.0 577.6

Oceania 13.2 7.1 20.3

TOTAL 721.4 623.2

Note: Individual countries are shown when their volume of trade with South African exceeds 
R20 billion
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1. The use of two non-coincident criteria means that apart from pure 
private and pure public goods, two other combinations exist. The first of 
these consists of congestible public goods or common pool resources, 
such as a busy public highway, where exclusion is not possible, but there 
is rivalry in consumption. The second consist of artificially scarce (or 
club) public goods, where exclusion is possible but there is no rivalry 
in consumption. An example is commercial satellite television, where 
a signal, which could be received by anyone, is scrambled so that 
only people with decoders can make sense of it. There is no rivalry in 
consumption, but excludability has been imposed.

2. This section draws on Daron Acemoglu, Introduction to economic growth, 
Princeton University Press, 2009: Chapters 12-15 and 18-19.

3. Patents are not the only way of promoting innovation. Subsidies for 
research can also increase the economic growth rate.
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