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The Republic of South Africa achieved a democratic 

breakthrough in 1994 and embarked upon a transition from 

an apartheid regime to a united, non-racial, and non-sexist, 

constitutional democracy. Included in that process were 

efforts to reform the science, technology, and innovation 

institutional landscape. Significant achievements include 

a substantial increase in the number of people enrolled 

in higher education, expanding high-quality research and 

development outputs, and improvements in demographic 

equity. Challenges, however, remain and demand further 

attention to ensure that the country’s science, technology, 

and innovation institutional landscape keeps pace with 

expanding global knowledge frontiers and improves 

its contribution to transformation for the benefit of all 

South Africans.

South Africa’s science, technology, and innovation 

institutional landscape (STIIL) is globally interconnected 

and influenced by continental and regional developments. 

National progress in science, technology, and innovation 

has been achieved with only marginal increases in 

gross funding and the establishment of very few new 

science, technology, and innovation institutions since 

1994. In seeking to increase and expand the role played 

by science, technology, and innovation in advancing 

the emergence of inclusive development, sustainable 

growth, and ecological resilience it is necessary to 

revisit South Africa’s science, technology, and innovation 

institutional landscape. Informed by the Ministerial Review 

Committee’s Report of 2012, the Minister of Science and 

Technology constituted the Science, Technology and 

Innovation Institutional Landscape Review Panel in 2015.

The panel undertook an extensive diagnostic analysis 

of the state of the science, technology, and innovation 

institutional (STII) landscape through a lengthy survey, 

numerous interviews with stakeholders, desktop studies, 

and reviews of relevant reports, as well as drawing on 

its own significant experience and expertise. The review 

revealed a national system of innovation, and science and 

technology institutions with considerable strengths, but 

also indicated many opportunities for improved clarification 

of institutional mandates and enhanced efficiencies. 

Development of an overarching policy framework would 

assist in aligning all the major public research institutions 

with a view to improve the impact on socio-economic 

development and the diversification of knowledge areas. 

Public sector research institutions need to be adequately 

supported to ensure that they contribute to the resolution 

of the overwhelming development challenges that continue 

to prevail in South Africa. More of these institutions are also 

needed. Chapter 4 (Conclusions and recommendations) 

contains a detailed executive summary of the panel’s 

findings and recommendations.

The STIIL Review Panel is firmly of the view that the public 

research institutions of South Africa are major assets that 

must be appropriately funded by the state and protected 

from predation and administrative neglect. The panel 

recognises that the institutional landscape can be better 

organised to improve the governance and performance 

of South Africa’s national system of innovation. The 

mutually reinforcing imperatives of knowledge production, 

research utilisation, and socio-economic development 

hold the possibility of improving the relevance and 

appropriateness of South Africa’s science, technology, 

and innovation institutional landscape on a continuous 

basis. The STIIL Review Panel therefore believes that it 

is possible to diversify and grow the institutional base 

of public research through improved coordination and 

consolidation of subcritical research initiatives. Such 

transformation can be achieved within the constraints of 

the medium-term fiscal situation. If undertaken properly, 

such interventions could improve economies of scale and 

hence efficiencies of production, and enhance in very 

material ways the socio-economic impact and value of 

public research institutions.
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This report has been produced by the Science, Technology and Innovation Institutional Landscape Review Panel as 

commissioned by the Minister of Science and Technology, South Africa. It is intended to be a macro review rather 

than a detailed audit of South Africa’s science, technology, and innovation institutional landscape. Every consideration 

and care was taken by the STIIL Review Panel to use arguments based on fact as well as referenced sources to 

inform the findings and recommendations presented in this report. Information supplied to the panel is assumed to 

be complete and factually correct. 

The panel could only work with the information provided. The use of information provided by various stakeholders, 

through the electronic diagnostic questionnaires and face-to-face interviews, is without prejudice to any of the 

participants. The information, commentary, and conclusive recommendations have been prepared by the panel.
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1.1 Evolution of the south African stiil

1.1.1 The national system of innovation as an 

enabling environment for STI 

The national system of innovation (NSI) is the set of 

bodies or institutions that contribute to the stimulation 

of development and diffusion of new technologies. The 

NSI, encompassing science, technology, and innovation 

(STI), is meant to have a positive impact on society and 

to create an enabling system that generates pride and 

supports a free and open society unafraid to tackle the 

inevitable challenges that confront it. For such a system 

to be relevant it has to be able to respond rapidly to a 

changing global context and to meet the needs of the 

country, the region and the continent; its goals and 

objectives should therefore be aligned with national 

priorities as defined in a number of policy and strategic 

documents, Vision 20301 of the National Development 

Plan (NDP)2 in particular. 

A system-wide review of the South African NSI was 

conducted and published in the early 1990s by the 

Mass Democratic Movement3 and a Ministerial Review 

Committee on the STI landscape in South Africa was 

constituted in 2010 and published in a report in 20124. The 

latter study found “that many problematic issues bedevil 

the main components of the public research sector” 

despite public research institutions being identified as 

critical agencies of the NSI5. Consequently, the Minister 

of Science and Technology constituted a Ministerial 

Review Panel to rigorously and transparently review the 

STI institutional landscape in 2015, despite a scarcity of 

resources and time constraints. The aim of the current 

exercise is to establish whether the South African STI 

institutional landscape is able to optimally assist in the 

achievement of the country’s developmental priorities as 

set out in the National Development Plan (2012), respond 

to the socio-economic needs, and identify gaps in the 

current configuration. 

In a 21st century knowledge-based economy, a 

combination of techno-reindustrialisation, digitalisation, 

and social innovation, and the pursuit of research and 

development (R&D) and innovation requires extensive 

rethinking, renewal, and reorientation with respect to the 

STI institutional landscape. For this reason, the institutional 

landscape needs to be fit for purpose with respect to the 

types of heightened R&D and innovation performed, as 

well as the specific nature of the public needs that will 

be prevalent over the next decade. Different countries 

exhibit different characteristics of knowledge-based 

economies, and these characteristics may also differ at 

national and subnational levels. Nevertheless, there is a 

strong global trend with respect to the value created for 

economies and societies through knowledge generation 

and/or the application of knowledge to the real world, 

across all economic and social sectors. In South Africa, 

the transition to a contemporary knowledge-based 

economy encompasses the continuance of the industrial 

economy, though in a new mode of its development, 

alongside new typologies of knowledge production such 

as digital innovation, open innovation, or social innovation. 

In order to provide an enabling environment for the NSI, 

South Africa’s knowledge production community primarily 

requires a system that stimulates knowledge generation 

and its application. 

1 .  O v E R v i E w  O f  t h E  s t i i l

1 DST. 2002. National Research and Development Strategy. Pretoria: Government Printing Works. 
 DST. 2008. Innovation Towards a Knowledge-Based Economy: Ten-Year Plan for South Africa (2008–2018). Pretoria: 

Government Printing Works. 
2 RSA. 2012. National Planning Commission: National Development Plan. Pretoria: Government Printing Works. 
3 International Development Research Centre. 1993. Towards a Science and Technology Policy for a Democratic South 

Africa: Mission Report. Ottawa: International Development Research Centre.
4 Ibid. and DST. 2012. Final Report of the DST Ministerial Review Committee on the STI Landscape in South Africa. 

Government Gazette, No. 35392. Pretoria: Government Printing Works. 
5 Ibid. p. 31.
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Within this context, the literature currently available6 raises 

specific concerns, namely:

•	 A	tepid	and	sluggish	innovation	climate	or	culture	in	

South Africa with a low national or international impact 

and limited participation in innovation by business or 

the service sector. 

•	 A	limited	ability	by	government	to	encourage	the	wider	

and more urgent participation of all stakeholders in 

an open and accessible NSI.

•	 A	slow	response	to	natural	and	unnatural	crises	such	

as climate change, changes in health profiles, and 

changes in the demands of social structures on our 

education system. Besides the direct consequences 

of such crises, this situation also leads to an inability to 

manage expectations and to remedy the entitlement 

culture of the youth. 

Innovation is responsible for raising the quality and lowering 

the prices of products and services that have a substantial 

influence on the competitiveness of organisations and 

also on our daily lives. Innovation is the driver changing 

and improving our society and, therefore, continuous 

stimulation and generation of innovation is still needed 

to solve the issues we face. An understanding of the 

conceptual aspect of the NSI is important for its optimal 

deployment. 

Innovation, as the process of bringing new products and 

services to market, is important in managing research, 

economics, policies, engineering, and society. Innovation, 

as a dynamic and nonlinear process, is not exclusively the 

product of either research and development or science 

and technology, nor is it restricted to the generation of a 

novel idea or the dissemination of knowledge7. Knowledge 

generated through complex interactions among diverse 

actors can result in innovative outcomes especially when 

bound within common and shared values, including trust. 

Innovation is both a concept and an activity; it is as much 

about enabling and managing the generation, application, 

and dissemination of advanced knowledge as it is about 

specific discipline-related research. The Research Institute 

for Innovation and Sustainability defined open innovation 

as the “process of going outside the organisation’s four 

walls to find or inspire new innovations, talents and 

technologies”8. Innovation is concerned with the process 

of introducing “something new” and is therefore, inter alia, 

the implementation of a new or significantly improved 

product (goods or services), process, marketing method, 

or organisational method in business practices, workplace 

organisation, or external relations9. 

One of the transformatory approaches to economic 

growth, human capital, culture, and society’s development 

is the establishment of an internationally open system with 

inflows and outflows of all kinds, including skilled people 

as a tool to address the current human capital crisis in the 

research community. Open innovation portals can provide 

linkages between challenges of disciplines, sectors, 

industries, regions, and continents with potential solutions 

or service providers from outside traditional networks. 

Path dependencies established through infrastructures 

and people over long historical periods tend to influence 

the direction, speed and amount of innovation. 

South Africa is a young democracy among the other 

sovereign countries of the world; it comprises a territory 

of approximately 1 221 037 km2 and hosts an estimated 

population of 55,91 million people10. Evidence argues 

6 Ibid. and NACI. 2014. South African Science, Technology and Innovation Indicators 2013 Report. Pretoria: National 
Advisory Council on Innovation. 

 OECD. 2011. ISIC Rev. 3: Technology Intensity Definition. Paris: OECD Directorate for Science, Technology and Industry 
Economic Analysis and Statistics Division. Available at: https://www.oecd.org/sti/ind/48350231.pdf

 NSTF. 2013. NSTF Annual Report. Pretoria: Kashan. Available at: http://www.nstf.org.za/about/annual-reports/
7 ACU/SARIMA. 2015. Conference Report. Environmental Scan of the Research and Innovation Environment. 
8 Solex. Frequently Asked Questions. Available at: http://www.solexinnovation.com/index.php?page=faq
9 Olsson, A. and Meek, L. 2013. Effectiveness of Research and Innovation Management at Policy and Institutional Levels: 

Cambodia, Malaysia, Thailand, Vietnam. Paris: OECD. Available at: https://www.oecd.org/sti/Session%203_Gaps%20
in%20research%20and%20innovation%20management.pdf

10 Statistics South Africa. 2016. Mid-Year Population Estimates: 2016. Available at: https://www.statssa.gov.za/publications/
P0302/P03022016.pdf
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for hominid occupation in the territory from about 2 000 

millennia ago, thus advancing the idea of our shared 

ancestry and common evolutionary development as 

anatomically modern human beings11. Two diverse origins 

underlie our institutional make-up and precedes the NSI: 

On the one hand is our archaic and contextually rich 

history, and on the other is the European input during 

the 15th century through the “voyages of discovery”. 

The “newly discovered” territories became incorporated 

within world systems that rendered unequal colonial 

relationships and commercial interests primarily based in 

the metropoles12. The incorporation of the southernmost 

point of continental Africa into these circuits was 

concretised through the Dutch East Indies Company in 

1652. This schizophrenic history left South Africa with 

a patchwork of science and technology mandates and 

entities: While the indigenous and traditional knowledge 

of the original and new inhabitants of the territory were 

largely ignored or treated as ethnographic subject matter, 

many of South Africa’s institutions of science, technology, 

and innovation became established as extensions of 

European-based academies13.

The mining of diamonds and gold in the 19th century 

radically altered the economic and technological history 

of South Africa. Racialised capitalism was established 

through colonisation and was further intensified through 

the introduction of apartheid from 194814. In both these 

periods STI played critical roles in advancing the interests 

of the political regime and in consolidating a minerals-

energy complex as the primary trajectory in South 

Africa15. Strong institutional STI entities were established 

to grow the capabilities and economy of the country. 

The establishment of the Council for Scientific and 

Industrial Research (CSIR), Onderstepoort Veterinary 

Research Institute, the Irene Bull Station, and the South 

African Medical Research Council (MRC) are examples16 

of such entities encompassing areas of research and 

development that remain critical for the country’s future, 

namely industrial development, agriculture in terms of 

water and food security, and health. The scientific base 

was further deepened and expanded in response to the 

increasing isolation of South Africa as a result of its political 

system. After 40 years of an apartheid government until 

the end of the 1980s, when confronted by extensive 

mass mobilisation, progressively aggressive military 

operations, expanded underground organisation, and 

consolidated international solidarity, a new political regime 

was initiated in South Africa17. The formal process of 

negotiating a post-apartheid settlement was inaugurated 

on 2 February 1990. 

The NSI approach was adopted just over two decades 

ago. By adopting this approach South Africa sought 

to use the NSI as a contextually bound and historically 

determined transformational approach to mobilising 

11 Berger, L. et al. 2015. Homo naledi, a new species of the genus Homo from the Dinaledi Chamber, South Africa. eLife,  
pp. 1-35.

12 Frank, A. 1967. Capitalism and Underdevelopment in Latin America. New York: Monthly Review Press. 
 Rodney, W. 1972. How Europe Underdeveloped Africa. Dar es Salaam: Tanzanian Publishing House. 
 Freund, W. 1984. The Making of Contemporary Africa. London: Macmillan.
13 Dubow, S. 1995. Scientific Racism in Modern South Africa. Cambridge: Cambridge University Press.
 Scerri, M. 2016. The Emergence of Systems of Innovation in South(ern) Africa: Long Histories and Contemporary Debates. 

Johannesburg: Mapungubwe Institute for Strategic Reflection and Real African Publishers.
14 Magubane, B. 1979. Political Economy of Race and Class in South Africa. New York: Monthly Review Press. 
 Legassick, M. 1976. Race, Industrialisation, and Social Change in South Africa: The Case of R.F.A. Hoernle. African Affairs, 

75, pp. 224-239. 
 Lipton, M. 1985. Capitalism and Apartheid: South Africa 1910-1984. London: Wildwood House.  
 Wolpe, H. 1987. Class, Race, and the Apartheid State. Paris: UNESCO. 
15 Fine, B. and Rustomjee Z. 1996. The Political Economy of South Africa: From Minerals-Energy Complex to Industrialisation. 

London: Hurst & Company. 
 Scerri, M. 2016. The Emergence of Systems of Innovation in South(ern) Africa: Long Histories and Contemporary Debates. 

Johannesburg: Mapungubwe Institute for Strategic Reflection and Real African Publishers.
16 Agricultural Research Council. Concise History of ARC-Onderstepoort Veterinary Institute. Available at: http://www.arc.

agric.za/arc-ovi/Documents/Concise History of ARC-Onderstepoort Veterinary Institute.pdf CSIR. Our History. Available at: 
https://www.csir.co.za/our-history

 Makgoba, W.W. 1999. The South African Medical Research Council: Africanizing health research. Nature Medicine, 5, pp. 
367-370.

17 Mandela, N. 1994. Long Walk to Freedom. Randburg: Macdonald Purnell. 
 Sparks, A. 2011. The Mind of South Africa. Random House.
 Barnard, N. 2015. Secret Revolution: Memoirs of a Spy Boss. Cape Town: Tafelberg.
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and organising the country’s science, technology, and 

innovation resources. The NSI has undergone significant 

changes in the subsequent 20 years and is currently far 

larger, more complex, and much more interdependent than 

the science and technology apparatuses and agencies 

inherited in 1994. The NSI has itself been the subject of 

numerous studies and publications. The most recent 

official evaluation of the South African NSI was conducted 

by a Ministerial Review Committee that published its 

results in 2012. The Ministerial Review Committee 

essentially found that the vision of “innovation-driven 

national economic and social development” has “not 

been adopted widely enough by the Cabinet or within 

the range of government departments to achieve the 

intended pervasive impact”18. The Review also found that 

the “mechanisms for relevant priority- and agenda-setting 

that government has adopted are not very effective, 

especially those affected by the intrinsic constraints on 

the scope-of-function of the DST (the designated policy 

coordinator of the NSI as a whole) that have mostly been 

imposed, explicitly or implicitly, by the 2004 New Strategic 

Management Model”. In addition, the Ministerial Review 

Committee noted a lack of “clear focus in public policy 

on business” (DST Review, 2012). This assessment by 

the Ministerial Review Committee forms the basis for the 

Survey on Governance for the Ministerial Review Panel 

on the Science, Technology and Innovation Institutional 

Landscape as constituted in 2015.

The NSI requires a backbone of hardware (high-end 

infrastructure and equipment), human resources 

(scientists, entrepreneurs, or communities, including 

historical knowledge holders), funding, and support 

for the various phases of the innovation realisation or 

commercialisation. Policies are needed that will build 

the required capacity in all of these phases to ensure 

that nationally prioritised STI policies and programmes 

are internally and externally consistent in order for them 

to be effective, complementary, and coherent. 

A number of constant factors should underlie the 

NSI, namely adequate policies (including governance, 

management, and regulation), sufficient resources 

and investment, and highly trained human capital. The 

decreasing investment of business in R&D at higher 

education institutions and science councils, the resulting 

“knowledge transfer gap”, as well as insufficient technology 

balance of payments are symptomatic of (i) poor intra- and 

intergovernmental cooperation and coordination, (ii) the 

lack of systemic NSI coherence between government, 

higher education, and civil society, and (iii) the deep-seated 

gap between business and government (DST Review, 

2012). This fragmentation between government and 

business prevents joint participation, decision-making, 

and benefit sharing and results in a system that is supply 

driven rather than demand driven; in other words, too 

little emphasis is placed on national and regional needs 

while too much emphasis is placed on availability. 

Notwithstanding numerous studies that show that STI 

implementation feeds directly and indirectly into national 

economic growth and competitiveness, the funding 

base is narrow and insufficient to drive the national or 

institutional STI agendas (DST Review, 2012). These 

studies demonstrate the need to systematically embed 

the STI policy into the national economic and development 

strategy, i.e. in the NDP. A coherent translation of the goals 

of the NDP into clear STI policies, implementation plans, 

and intervention programmes are bound to impact directly 

on positive economic growth and improved quality of life. 

A strong political will and leadership in higher education 

institutions (HEIs) are required to reprioritise the national 

budget to increase the allocation to the NSI. 

The NDP proposes the alignment of policies, universities, 

and research institutes to address national challenges, 

while respecting their autonomy and competitiveness. 

Instruments are needed for such alignment19 and to 

promote the involvement of business (for the economic 

and human capital aspects) and non-governmental 

organisations (NGOs) for the social objectives in the 

NSI structures20.

18 DST. 2012. Final Report of the DST Ministerial Review Committee on the STI Landscape in South Africa. Government 
Gazette, No. 35392. Pretoria: Government Printing Works.

19 NDP. National Planning Commission: National Develop Plan. Pretoria: Government Printing Works.
20 NSTF. 2013. NSTF Annual Report. Pretoria: Kashan. Available at: http://www.nstf.org.za/about/annual-reports.
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In order to enable a strategic redirection of the NSI in South 

Africa, it is necessary to identify the main challenges and 

assess the knowledge and skills gaps for effective research 

and innovation management at policy and institutional 

levels. For such an exercise the following people were 

consulted: leaders with expertise and responsibilities in 

the ministry responsible for science, technology, and 

research policy; senior executive officers from leading 

research institutions (universities and/or major research 

institutes); and chief executive officers (CEOs) of leading 

research funding agencies and the business sector. 

1.1.2 The STI institutional mandate 

The fields of science policy and innovation studies 

have become significant fields of study in their own 

right21. The coevolution of institutions and technologies 

has significant implications for transformation and 

developmental challenges as incumbents become less 

responsive to the need for change. Bengt-Åke Lundvall 

described the national system of innovation as one 

supposed to contain all the elements and relationships 

necessary for “the production, diffusion and use of new, 

and economically useful, knowledge”22. While Lundvall 

argues that such knowledge is located within or rooted 

inside the borders of a nation state, the information and 

communication technology (ICT) fuelled globalisation and 

impact of international forces cannot be ignored and has 

to become integral in the matrix of our NSI. 

Policy makers as well as institutional leaders need to 

be cognisant of the national importance of a stronger 

commitment to the NSI and global research trends, 

policy settings, and funding ecosystems. Instruments 

that are based on evidence and informed by strategic 

considerations need to be developed to inform on 

future STI, research, and innovation policies. New policy 

directives are needed within a climate of “Fees Must Fall”, 

national economic instability, leadership uncertainty, and 

a dire need to build capacity. A better appreciation of the 

importance of the institutional autonomy of universities 

is needed if universities are to be expected to make a 

significant contribution to the NSI.

An increase in the mainstreaming of STI at the national 

development policy level has not necessarily been 

accompanied by an appreciation of the instrumentality 

of universities, business, and the service sector in 

promoting economic competitiveness and sustainable 

development. Integration of the higher education sector 

and research institutions into the emerging knowledge-

based development paradigm and discourse is crucial. 

Internationalisation is one of the most effective options 

for strengthening research capacity and governance 

arrangements for research and innovation, particularly 

through transnational and transdisciplinary partnerships 

among universities. This aspect has received increasing 

attention by both the HEI sector and the DST23. An 

organised, coherent, and centrally-driven strategy pursued 

by the relevant government departments (i.e. DST, 

Department of Higher Education and Training, and 

Home Affairs) should allow them to address problems 

associated with the recruitment of international staff (visa 

applications, etc.), as well as funding and tax issues 

associated with postdoctoral fellows, more effectively 

than the current situation of leaving its management to 

individual institutions24.

As in South Africa, undiversified funding ecosystems 

and inadequate funding remain a major challenge to the 

development of more vibrant research and innovation 

infrastructure across the wider sub-Saharan region25. 

International donor support is unpredictable and 

decreasing in Africa due to the global political and 

economic climate and, in particular, by the immigrant 

crises in Europe. Similarly, public subsidies seem to be 

dwindling in the face of the “Fees Must Fall” campaign. 

In the absence of private sector funding and competitive 

grants, public universities especially face severe financial 

deficits. 

21 Martin, B. 2012. The Evolution of Science Policy and Innovation Studies. Research Policy 41(7), pp. 1219-1239.
22 Lundvall, B-Å. 1992. National Systems of Innovation: Towards a Theory of Innovation and Interactive Learning. London: 

Pinter Publishers.
23 Pandor, N. 2015. Budget Vote Speech on 21 May 2015. Science and Innovation: Driving Forces for Future Growth.
24 HESA. 2013. Response to Recommendations of the DST Ministerial Review Committee’s Final Report. Available at: http://

www.usaf.ac.za/wp-content/uploads/2017/03/2012-HESA-Report-on-Research-and-Innovation-Conference-3-4-April.pdf
25 Jowi, J. and Obamba, M. 2012. Draft Report on Research and Innovation Management: Comparative Analysis of Ghana, 

Kenya and Uganda. Paris: OECD. Available at: https://www.oecd.org/sti/Session%203_Advanced%20draft%20not%20
copyedited_Research%20and%20Innovation%20Management%20Comparative%20Analysis.pdf
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As research into the domains of science policy and 

innovation expands, more territorial systems are included 

and analysed. The nation states and countries of the 

world are diverse. World systems remain bound in 

the logic of combined and uneven development, with 

regional disparities and domestic peculiarities abounding. 

It is therefore ill-considered to believe that a single 

homogenous model of the innovation system would 

be capable of describing all of the world’s diverse 

circumstances. Notwithstanding, the Organisation for 

Economic Co-operation and Development (OECD) has 

managed to frame a normative representation that 

accounts for the similarities in context and history binding 

together their membership26; see Figure 1 for the OECD 

innovation system model. The OECD currently comprises 

34 countries that collectively represent territories with 

high wealth levels, mature productive capabilities, and 

strong innovation competencies. The OECD may be 

seen as comprising the core capitalist economies of 

the world while excluding Mexico, Chile, and Turkey. 

Representing such mature systems, institutions, and 

structures allows for a range of convergences with respect 

to their overall orientation and capacity for alignment with 

policy objectives. 

26 OECD. 1999. Managing National Systems of Innovation, Organisation for Economic Co-operation and Development. Paris: 
OECD.

figure 1: OEcd innovation system model
Source: OECD, 1999
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The conditions prevalent in the Global South, which 

generally characterise the situation in emerging economies, 

developing countries, and those classified as least 

developed (non-OECD countries), differ markedly with 

that of the OECD. While this array of at least 159 other 

countries share aspects determined by an international 

division of labour and other iniquitous global regimes of 

governance, they are incapable of being standardised into 

a ubiquitous archetype. Following the pioneering work 

of Lastres and Cassiolato27 in Brazil, many developing 

world researchers now prefer to see both Broad and 

Narrow aspects in the heuristic depiction in Figure 2, 

reflecting the very fluid and dynamic context in which 

history, geopolitics, and culture feature relatively strongly. 

This last view embraces these wider conceptualisations 

to determine a broader set of interdependencies and 

therefore also the nature and scale of demand on STI. The 

narrower representation of the science and technology 

subsystem is seen as inextricably linked to the production 

and innovation subsystem. It is this narrower articulation 

that forms the focus of the STIIL review.

The diversity of technological innovation and its relative 

economic impacts has resulted in a classification of 

manufacturing industries in terms of R&D intensity, 

including low-technology industries, medium-low-

technology industries, medium-high-technology industries, 

and high-technology industries28. Service industries are 

not included in this classification as measures such 

as skill intensity, technology embodied in investment, 

and investment in ICT goods are used. South Africa’s 

innovation indicators show that the country is strongly 

positioned in the medium-low-technology industries, but 

weakly positioned in the medium-high-technology and 

high-technology industries, where South Africa has a 

negative trade balance of payments in the latter segment29. 

While only a few countries are powerful high-technology 

producers, South Africa can increase its presence in these 

sectors, particularly in pharmaceuticals (high-tech), optical 

instruments, and chemicals (medium-high). South Africa 

also needs greater R&D for low-technology industries, 

such as recycling and textiles. 

27 Cassiolato, J. and Lastres, H. 2008. Discussing Innovation and Development: Converging Points between the Latin 
American School and the Innovation Systems Perspective. Globelics Working Paper no. 08-02. Aalborg: The Global 
Network for Economics of Learning, Innovation, and Competence Building System.

28 OECD. 2011. ISIC Rev. 3: Technology Intensity Definition. Paris: OECD Directorate for Science, Technology and Industry 
Economic Analysis and Statistics Division. Available at: https://www.oecd.org/sti/ind/48350231.pdf

29 NACI. 2016. South African Science, Technology and Innovation Indicators Report. Pretoria: National Advisory Council on 
Innovation. Available at: http://www.naci.org.za/

figure 2: Emerging system-wide representation of innovation system
Source: Cassiolato and Lastres, 2008
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Recent development policy frameworks and 

programme initiatives demonstrate a clear focus on 

the interconnectedness between STI and development 

planning. However, the level of coherence within and 

among the existing policies, programmes, and institutions 

still remains weak. The lack of coherence in the NSI 

underlies the variable uptake of incentive schemes such 

as the Technology and Human Resources for Industry 

Programme (THRIP), the Support Programme for Industrial 

Innovation (SPII), and the multiple systemic “pipeline 

jams” that remain refractory to action (DST Review, 

2012). The current incentive schemes of government 

investment geared towards creating an enabling innovation 

environment for both public institutions and business/

industry are mostly spent in HEIs and science councils. 

Nevertheless, the disjuncture between national-level 

policies and institutional realities remains a serious 

hurdle to the realisation of a knowledge-based economy. 

Subsets of the STIIL (e.g. NGOs such as the Innovative 

Pharmaceutical Association South Africa, or divisions of 

government-funded entities, such as the CSIR Meraka 

Institute) demonstrate a sophisticated and dynamic 

governance landscape with respect to recent policy 

frameworks and governance arrangements for the 

management of their research and innovation systems. 

Notwithstanding, the key persistent weakness is still the 

lack of national and institutional policies and programmes 

that stimulate collaboration and knowledge exchange 

between research subsystems and the industrial and 

business subsystems.

Research universities and institutions are major actors 

in the production of advanced knowledge and sources 

of new fields of knowledge that are essential for national 

development. Current improvements in the structure, 

quantity, and quality of HEIs will result in more clearly 

differentiated institutions with specific missions, including 

shorter undergraduate teaching-based degrees and 

advanced research degrees. Research functions are 

already becoming increasingly specialised and supported 

by extra-governmental funding sources. Hence, most 

emerging economies endeavour to establish world-class 

research universities and institutions with the intention 

of creating hubs of advanced knowledge that can 

interact with global partners, including the super research 

universities mainly located in some of the OECD countries. 
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1.1.3 Setting the scene

Rapid socio-economic transformation requires careful 

consideration of specifics in a globalised world through 

a thorough understanding of the context of the major 

challenges related to national and institutional development 

needs. Since the 1990s, the advance of the knowledge 

economy has affected national growth and prosperity 

as well as forging closer international linkages among 

countries with different levels of social and economic 

development30.

It is increasingly recognised that the global and regional 

socio-economic policy context is a pivotal factor in 

the evolving importance of research and innovation 

management at policy and institutional level and that 

sustained economic prosperity for both developed and 

developing countries is linked to the development of 

knowledge. However, since 2008, a malaise has stolen 

over the true dividends of globalisation and the knowledge 

economy, which has had to battle against the continued 

fallout of the most synchronised global recession since 

the 1930s. In 2016, OECD countries and emerging 

economies alike were struggling to develop knowledge-

based strategies that would ensure sustainable growth. 

South Africa is not exempt and struggles with high 

unemployment figures, a volatile labour market, slow social 

policy reform, financial bailouts, slow economic growth, 

and political and economic uncertainty, as reflected by 

the variable value of our currency in the global markets, 

to name but a few.

 

The post-recession world remains volatile and future 

generations face unstable employment, costly 

environmental disasters, and social issues such as 

chronic diseases in an ageing population and cross-

cultural immigration. Forecasts from the OECD, World 

Trade Organization, World Economic Forum, International 

Monetary Fund and other bodies predicted the current 

improvement, but economies have not yet recovered. 

Countries have employed diverse strategies to combat 

this situation; some countries increased investment in 

research and innovation (R&I) and in the development 

of people (e.g. China, Malaysia, Qatar, Singapore, and 

the United Arab Emirates) while others have developed 

alternative economic engines (Olsson and Meek, 2013). 

Brazil, for example, avoided a recession by switching 

from industry to services to maintain high employment 

levels, despite a fall in their growth from 7,5% in 2010 to 

less than 1% in 201231. In 2016, global wealth patterns 

are still shifting significantly with a variety of motors 

of driving economic growth. The nexus of research, 

innovation, and tertiary and higher education will likely 

continue to be interrogated as a solution to economic 

ailments. This is evident from the BRICS countries (Brazil, 

Russia, India, China, and South Africa) to economies of 

varying scale (Chile, Jordan, Kenya, Malaysia, Singapore, 

Tanzania, Trinidad and Tobago, Tunisia, and the United 

Arab Emirates), many of which are already modernising 

their systems. Despite facing huge social development 

challenges, including basic education, countries such as 

Indonesia, Mexico, and Nigeria are investing in different 

sectors of the knowledge economy (Olsson and Meek, 

2013). 

Against this background, many of the drivers shaping 

research and innovation management lie outside the 

direct control of individual research managers and even 

of individual countries. It is therefore necessary to identify 

innovation system drivers that are under the control 

of government and society, will make a positive and 

dramatic impact, and can be used as future tools. These 

drivers come from all sectors – the government, private 

sector, higher education institutions, research community, 

and civil society and include governance, resources, 

knowledge generation and management, research 

30 Bercovitz, J., Feldman, M., Feller, I. and Burton, R. 2001. Organizational Structure as a Determinant of Academic Patent 
and Licensing Behavior: An exploratory study of Duke, Johns Hopkins, and Pennsylvania State Universities. Journal of 
Technology Transfer, 26(1), pp. 21-35.

 Cassity, E. and Ang, I. 2006. Minerva, 44(1), pp. 47-63. 
 Etzkowitz, H. and Leydesdorff, L. 2000. The dynamics of innovation: from National Systems and “Mode 2” to a Triple Helix 

of university-industry-government relations. Research Policy, 29, pp. 109-123. 
 Meek, V. and Davies, D. 2009. Policy Dynamics in Higher Education and Research: Concepts and Observations. In V. Meek, 

U. Teichler and M. Kearney, eds., Higher Education, Research, and Innovation: Changing Dynamics. Kassel: International 
Centre for Higher Education Research Kassel, pp. 41-84.

31 The OECD Project on Higher Education and Research for Development was funded by the Swedish International 
Development Cooperation Agency. The programme ran from January 2011 to December 2013.
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and innovation, regulatory environment, employment, 

technology, relevance, and sustainability. 

In scrutinising and renewing the South African STI 

institutional landscape, it is thus necessary to identify 

and explore those institutional drivers that are capable of 

raising the national gross domestic expenditure on R&D 

(GERD) from the current 0,8% to 1,5% of gross domestic 

product (GDP). National research institutes, national 

facilities, other science performing institutions, regulators, 

and institutions in the STI funding system may require 

extensive renewal, partial renewal, or a merger with other 

institutes and facilities creating a sunset programme in 

order to provide a more valuable set of institutions and 

institutional synergies than currently exists. 

Global trends indicate a few major approaches to 

greater innovation output. These include advancing 

industry, university, and public sector R&D and innovation 

partnerships32; creating institutional frameworks for adding 

value through intellectual property creation from university 

research, national research institutes, and national facilities 

(Bercovitz et al., 2001); fostering inclusive innovation in 

the sciences, social sciences, and humanities33; and 

supporting new institutional forms of research and 

innovation production, such as digital technology hubs34. 

There has been considerable development in the 

transformation of university-based research into 

innovation. This requires a different kind of expertise 

– building collaborative links with business, innovation 

protection, and knowledge about the technical aspects 

of technology transfer. Higher education and research 

institutions require strategic vision and highly competent 

leaders and managers regardless of whether they have to 

manage large budgets and human resources or scarce 

resources. Research and innovation managers have a 

responsibility for developing and implementing a research 

and ethics policy at the institutional level, in addition to 

ensuring that the researchers have adequate skills in 

such areas as research grants, publication and patent 

writing, grant management, research teams, and student 

leadership and supervision. This requires knowledge of 

and training in a complex set of knowledge and skills for 

institutional research and innovation managers and STI 

policy makers (Olsson and Meek, 2013). 

For the 2015/16 DST budget, Minister Pandor’s theme in 

her Budget Vote speech on 21 May 2015 was “Science 

and innovation: driving forces for future growth” (Pandor, 

2015). For the 2015/16 financial year, 92,2% of the DST 

allocation (R7,482 billion) went to entities that report to the 

Minister of Science and Technology, 33% of which was in 

the form of parliamentary grants transferred to the National 

Research Foundation (NRF), CSIR, Human Sciences 

Research Council (HSRC), South African National Space 

Agency (SANSA), and the Academy of Science of South 

Africa. The remainder went to the research development 

and support programme for 2015/16, including entities 

for various projects and programmes and intensified 

international cooperation in order to secure a strategic 

target in foreign investments in the NSI during that year. 

The key priorities of the DST for 2015/16 were as follows: 

•	 Developing	human	capital.	

•	 Creating	new	knowledge.	

•	 Investing	in	research	and	infrastructure.

•	 Encouraging	 innovation	 by	 funding	 marketable	

products emerging from research and incubation. 

32 Etzkowitz, H. 1998. The Norms of Entrepreneurial Science: Cognitive Effects of the New University-Industry Linkages. 
Research Policy, 27, pp. 822-823.

 Etzkowitz, H. and Leydesdorff, L. 2000. The dynamics of innovation: from National Systems and “Mode 2” to a Triple Helix 
of university-industry-government relations. Research Policy, 29, pp. 109-123. 

 Martini, L., Tjakraatmadja, J., Anggoro, Y., Pritasari, A. and Hutapea, L. 2012. Triple Helix Collaboration to Develop 
Economic Corridors as Knowledge Hub in Indonesia. Procedia – Social and Behavioural Sciences, 52, pp. 130-139. 

 Moeliodihardjo, B., Soemardib, B., Brodjonegoroc, S. and Hatakenakad, S. 2012. University, Industry, and Government 
Partnership: Its Present and Future Challenges in Indonesia. Procedia – Social and Behavioural Sciences, 52, pp. 307-316.

33 Kruss, G. and Gastrow, M. 2015. Linking Universities and Marginalised Communities: South African Case Studies of 
Innovation Focused on Livelihoods in Informal Settings. Cape Town: HSRC Press.

 Muthayan, S. 2005. Globalization, Democratization and Knowledge Production at Three South African Universities. PhD. 
The University of British Columbia. 

 Smith, A., Fressoli, M. and Thomas, H. 2013. Grassroots Innovation Movements: Challenges and Contributions. Journal of 
Cleaner Production, 63, pp. 114-124.

34 Chaminade, C. and Vang, J. 2008. Globalisation of Knowledge Production and Regional Innovation Policy: Supporting 
Specialized Hubs in the Bangalore Software Industry. Research Policy, 37, pp. 1684-1696. Shevchenko, A. and 
Shevchenko, O. 2005. B2B e-hubs in emerging landscape of knowledge based economy. Electronic Commerce Research 
and Applications, 4, pp. 113-123.
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The theme of Minister Pandor’s Budget Vote speech for 

2016/17 was “Innovation for sustainable local government 

and youth development”35. The budget and distribution 

of parliamentary grants were very similar to the 2015/16 

distribution. Some of the key priorities for 2016/17 

included the following:

•	 A	target	of	raising	gross	expenditure	on	R&D	to	1,5%	

of GDP by 2019 (from the current level of 0,73%).

•	 A	substantial	 allocation	 to	 the	costs	 related	 to	 the	

MeerKAT and Square Kilometre Array (SKA).

•	 Alignment	with	 the	NDP,	a	 focus	on	South	African	

innovation for energy security, poverty alleviation, and 

health care funded through the Technology Innovation 

Programme.

•	 Continued	support	for	the	National	Intellectual	Property	

Management Office (NIPMO) for intellectual property 

(IP) development and protection. 

•	 A	substantial	amount	was	allocated	for	bio-innovation	

in the health, agricultural, and industrial biotechnology 

sectors due to the significant growth projected in the 

bioeconomy sector.

•	 A	significant	amount	was	 invested	 in	big	data	and	

e-research. It is estimated that between 23 000 to 

31 000 specialists with deep analytics and big data 

skills will be needed by 2018. The implementation of 

the National Integrated Cyberinfrastructure System 

was instituted and the Centre for High Performance 

Computing remains supported. 

•	 The	South	African	Research	Infrastructure	Roadmap	

was launched in 2016 and the funding gap of 

multinational projects for medium to large infrastructure 

projects in excess of R10 million was prioritised. 

The large portion of the budget allocated by the DST for 

knowledge and innovation for new industry development 

is strongly aligned with the aims of the NDP and shows 

an effort at creating impact from STI.

The 2013 Department of Higher Education and Training 

(DHET) Research Output Report shows that the value of 

a research output unit reached a high point in 2011/12 

at R127 638.00, with a subsequent annual decrease36. 

The decline in the rand value of a research output unit 

is as a result of the sector performing better than the 

projected growth in terms of the actual research output 

units compared to the actual block grant growth. The 

proposed new DHET University Funding Framework will 

have a further significant impact on research output.

South Africa needs to be able to post positive socio-

economic performances. Which policy directions will have 

the greatest impact to create these positive effects? Which 

HEIs and research institutions have found resourceful and 

innovative ways to face the new challenges? Which of 

the challenges facing us have the most serious direct 

and indirect consequences and should be addressed 

as a matter of urgency? To answer these questions, 

there is a need for an institute or body that can collect, 

validate, and interpret the relevant data so that foresight 

can be provided. 

35 Lourens, A. 2016. Universities South Africa. Environmental Scan of the Research and Innovation Environment – 
Identification of Emerging Issues. Personal communication.

36 CHE. 2012. Vital Stats: Public Higher Education, 2012. Pretoria: Council on Higher Education. 
 DHET. 2013. The 2013 Research Output Report. Pretoria: DHET. 
 DHET. 2013. Ministerial Statement on University Funding: 2014/15 and 2015/16. Available at: http://www.dhet.gov.za/

KNOWLEDGE%20CENTER/MINISTERIAL%20REPORTS/MINISTERIAL%20STATEMENT%20OF%20UNIVERSITY%20
FUNDING.pdf
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1.1.4 Shifts in knowledge production:  

The human factor

The international knowledge economy is characterised by 

openness, cooperation, interaction, exchange, integration, 

and competition. While these characteristics precondition 

innovation research and provide a positive impetus to 

innovation, national political priorities often hamper South 

Africa’s participation in this system. Tension is generated 

between the research community’s interaction with the 

international research community and the protection of 

our own. Any future vision or realistic strategy should 

consider how the fundamental quality of openness chimes 

with equity and the quota systems, pre- and post-1994 

citizenship, nationality, and ethnicity that are inherent in 

the South African situation.

One of the key weaknesses of the South African NSI is the 

“shortfall in human capital”. The higher education sector 

is under-resourced. Graduation rates have not improved 

in the past decade, despite an increase in enrolments. 

The number of academic supervisory staff has remained 

constant, and with it, the success rate. According to the 

2014 DHET Ministerial Statement on University Funding, 

the differentiated research output norms based on the 

type of institution, which was applied in 2015/16, will 

change significantly in 2016/17. The new proposed 

research output norms are to disregard the institutional 

type (in terms of three clusters) that was previously applied 

(ACU/SARIMA, 2015). The distribution of income at HEIs 

in relation to state funding remained the same at around 

40% for the period 2007/08 to 2012/13. Income from 

tuition fees increased from 27% in 2007/08 to 31% in 

2012/13 and third stream funding declined slightly from 

32% in 2007/08 to 29% in 2012/13. This situation has of 

course changed dramatically because of the “Fees Must 

Fall” campaign. More funding has been allocated in the 

Earmarked category (from 14% in 2007/08 to 32% in 

2015/16) than in the Block Grant category of which the 

Research and Teaching Development Grants formed part. 

A number of new categories of Earmarked funding was 

introduced from 2015/16: funding for pipeline students 

enrolled at the National Institute for Higher Education in 

the Northern Cape, a new Historically Disadvantaged 

Institution Development Grant, funding for the new 

Institute for Human and Social Sciences, and funding 

for Sector Monitoring and Evaluation. A leaning towards 

social sciences and innovation is visible in this funding 

distribution. 

The 2014–2019 Medium Term Strategic Framework 

(MTSF)37 outlined the following important target for 

research and innovation: The new funding framework 

is to be implemented for the 2019 academic year, after 

public consultation and refinement. In the meantime, 200 

academics were supported over the 2014/15 to 2016/17 

cycle through the Teaching Development Grant and 

the Research Development Grant, and 100 academics 

per annum should be supported through these grants 

by 31 March 2019. Postgraduate students are to be 

awarded bursaries by increasing the number of DST 

funded postgraduates per annum to 27 411 master’s, 15 

209 doctoral, and 3 682 postdoctoral fellows by 2019. 

The number of research grants awarded to researchers 

through NRF-managed programmes is to be increased 

to 22 032 by March 2019. The need for broader-based 

qualifications and multidisciplinary and interdisciplinary 

qualifications will impact on accreditation and quality 

assurance regimes. Multidisciplinary coursework degrees 

will also be influenced by the current funding structures. 

37 Department of Planning, Monitoring and Evaluation. 2014. Medium Term Strategic Framework 2014-2019. 
 Available at: http://www.dpme.gov.za/keyfocusareas/outcomesSite/Pages/default.aspx
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1.1.5 Education, training, and skills 

development

The human resource development requirements of a 

knowledge economy are critical for a functional NSI 

and the dysfunctionality on all levels of the higher level 

education system is of grave concern. The system suffers 

from massive unresolved schooling issues; a general 

lack of understanding of the cost of higher education; 

the sectoral distribution and utility/needs of the higher 

education sector, with specific deficits in Further Education 

and Training (FET); vocational training (Green Paper)38; low 

participation and throughput rates at both undergraduate 

and postgraduate levels; Higher Education Qualifications 

Framework delays; etc. (HESA, 2013). The 2012 DST 

Ministerial report details certain shortcomings in the STI 

landscape that impact the higher education sector, namely 

our education system does not deliver a sufficient number 

of students adequately prepared for studies in science, 

engineering, and technology (SET); and South Africa has 

high student dropout rates and an insufficient number of 

graduates at all levels with the right skills, knowledge and 

aptitude. The system contains an insufficient number of 

academics and qualified technical support staff (instrument 

scientists and technical specialists) as well as insufficient 

infrastructure and equipment to grow postgraduate 

numbers and enhance research output. Setting targets 

for doctoral graduates will have no impact unless the 

pool of quality supervisors is expanded exponentially. 

The situation exacerbates the competition between 

institutions for talented staff and students, for bursaries 

sufficiently attractive to entice students to continue with 

postgraduate studies, and for collaborations with industry 

on research projects. There is insufficient collaboration 

between institutions, and sometimes also a lack of trust 

or willingness to share equipment and human resources. 

The level of institutional autonomy of universities and 

research and innovation institutions has impacted and 

continues to impact on the governance arrangements 

within institutions (International Association of University 

Governing Bodies, 200839; Olsson and Meek, 2013). 

In countries where such institutions have substantial 

institutional autonomy, the level of professionalisation 

of higher education and research and innovation 

administrations is visible in finance departments, staff 

employment, student admissions, and infrastructure. 

These changes may cause tensions between the priorities 

and strategies within an institution. Also, directive 

research into the institutional management, e.g. into 

forms of teaching/learning or the influence of internal 

versus external forces may cause tension with individual 

researchers and innovators. This situation may also 

impede collaborative research across institutions.

Innovation is often, although not exclusively, linked with 

advanced knowledge. As early as 2013, academics 

pointed out that it is of critical importance that the 

education system be stabilised and enabled to deliver 

(NSTF, 2013). The objectives of the NDP allow and 

promote performance-linked rewards for teachers, 

coupled with competency assessments, training, and 

support. Additional initiatives are the re-establishment 

of the Dinaledi Schools, with a focus on mathematics 

and science education; the establishment of functional 

school management systems; and the improvement of 

school infrastructure. Since tertiary education in South 

Africa suffers from an “inverted pyramid” with the majority 

of school leavers aiming for university education (RSA, 

2012; NSTF, 2013), the NDP proposes facilitation of 

entrepreneurial opportunities by the re-establishment 

of the FET/artisan colleges as trade training systems for 

school leavers. Since it has been noted that inadequate 

education at FET colleges produce inadequately trained 

engineering students who are unemployable in the industry 

(NSTF, 2013), the re-establishment of these colleges 

should avoid this pitfall. The drive for an increase in 

postgraduate studies and doctorates in SET is currently 

not accompanied by a similar drive to address the 

significant shortage of qualified teachers in science, 

maths, and other scarce disciplines. School education 

is ultimately the stepping stone of developing scientists 

and innovators of the future. This problem requires an 

intervention by the NSI. 

38 National Skills Development Plan. 2016. Under development. Personal communication.
39 International Association of University Governing Bodies. 2008. Working Session: Measuring Institutional Performance. 

Available at: http://unizar.es/gobierno/consejo_social/documents/DEFspresentationWORKINGSESSIONSes.Trabajo.pdf
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In order to address the low levels of throughput and the 

poor quality of postgraduate research production, greater 

attention should be paid to the research component at the 

master’s level and to cross-disciplinary, multidisciplinary, 

and interdisciplinary studies in the design of future 

institutional arrangements for postgraduate research 

supervision. The relative success of centre of excellence 

and centre of expertise approaches in various parts of 

the world40, among the many other creative approaches 

to building research and innovation capacity, raises the 

possibility of introducing a major shift towards the formation 

of larger numbers of Centres of Excellence of various types 

and broadening the research chairs programme in order 

to significantly enhance the concentration on research 

and innovation production.

The Sector Education and Training Authority (SETA) 

system is proposed to be the springboard from which to 

train new employees, or to retrain existing employees. A 

relaxation of the labour laws is proposed with the idea of 

increasing employment opportunities, making it easier to 

hire and train people, and allowing them to exit the NSI 

as empowered employees (NSTF, 2013).

Finally, the issue of academic staff salaries urgently 

needs attention. Without a significant injection of financial 

resources for staffing, the under-resourcing of the university 

sector will continue to erode research productivity and 

human capacity development. More and more is expected 

of a decreasingly small pool of experienced academics 

to “fix” the system from within without a commitment to 

increase staffing budgets so that additional staff can be 

hired to spread the burden (NSTF, 2013). 

An increase in public resourcing of higher education 

R&D, using performance as key criterion, is necessary in 

conjunction with an effort to encourage and incentivise 

business/industry to increase its R&D expenditure. To 

achieve a proper return on the investment in higher 

education by both government and the private sector, 

the NDP proposes increasing the number of PhD staff 

members, graduate output, postgraduate qualifications 

(essential skills), and PhD and research output (RSA, 

2012). The current system provides bursaries for the 

best undergraduate scholars but does not support their 

postgraduate studies. STI entities that provide bursaries 

need to be more flexible. One example of sectoral support 

is the Science Bursaries website (www.sciencebursaries.

org.za) and database, a National Science and Technology 

Forum (NSTF) initiative, initially jointly funded by the DST 

and the United Nations Educational, Scientific and Cultural 

Organization (UNESCO). The web portal aims to act as 

a “one-stop shop” for under-resourced talented learners 

and students interested in pursuing a career in science, 

engineering, and technology (NSTF, 2013), and uses an 

interface that the youth can relate to. The absorption of 

postgraduates in the system requires concerted efforts. 

In South African universities, in 2010, the number of 

African doctoral enrolments (5 065) exceeded white 

doctoral enrolments (4 853) and, in 2012, African doctoral 

graduates (821) exceeded white doctoral graduates (816) 

while South Africans constituted 66,5% of all doctoral 

graduates (ACU/SARIMA, 2015). The fastest growing 

graduate categories were students from the rest of Africa 

with an average annual growth rate of 18,3%. In 2012, 

students from 59 countries obtained a doctorate in South 

Africa41. The new guidelines for work permits (released in 

June 2014) imply that international appointments within 

the humanities, law, and social sciences fields are not 

part of the list of “critical skills” and these appointments 

may struggle to obtain work permits. A useful initiative 

would be one that encourages and facilitates South African 

PhD graduates to add to their skill levels by entering 

postdoctoral research programmes outside of South 

Africa and that opens opportunities to entice them back 

(as is done in India), while at the same time attracting 

postdoctoral research fellows into the system. Immigration 

restrictions should be eased for skilled academics and 

research support technicians. The establishment of a 

significant funding mechanism for students from the rest 

of Africa registered at South African institutions, in view 

40 Kirchner, J., Diaz, J., Henry, G., Fliss, S., Culshaw, J., Gendron, H. and Cawthorne, J. 2015. The Center of Excellence 
Model for Information Services. Available at: https://www.clir.org/pubs/reports/pub163/pub163.pdf 

 Cain, D. 2015. Why Centers of Excellence are No Longer Optional in the Digital Era. CMO Nation. Available at: https://cmo.
marketo.com/blogs-and-insights/why-centers-of-excellence-are-no-longer-optional-in-the-digital-era/

41 Cloete, N. 2015. The next generation of scientists and scholars in South Africa. South Africa: A PhD hub for Africa? ACU/
SARIMA Conference 2015. Johannesburg.
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of the “brain gain” imperative, was suggested. Also, the 

urgent adoption of a bench/running fee component of 

freestanding postgraduate bursaries is required (HESA, 

2013; ACU/SARIMA, 2015). 

A more contentious recommendation in the DST Review 

(2012) is that teaching at all levels should be declared a 

strategic service and therefore an essential public service 

within labour and other legislation and relevant regulations.

1.1.6 Governance structures for the NSI

As the economic post-crisis volatility is continuing and 

may do so until the early 2020s, policy makers are turning 

to research, innovation, and tertiary and higher education 

to help resolve problems and trigger growth. National 

policy makers, institutional leaders, and managers as 

well as the academy at large need steady governance 

accompanied by flexible management to ensure the best 

outcomes for the policies and strategies. 

One of the less discussed traits of the current NSI is 

its ability to review and critique itself and to diagnose 

its own failings accurately, however, it subsequently 

struggles with the design or implementation of a plan to 

heal or renew itself, as illustrated by the glaring lack of 

response to some of the recommendations made over 

the years, particularly by the OECD (2011) and the DST 

Review (2012). While this is indicative of a normal lack 

of self-confidence in a young and awkwardly growing 

NSI, it may also in part be due to two additional factors 

that can be addressed: 

•	 No	centralised	governance	structure	with	executive	

powers or implementation authority is currently driving 

the NSI. 

•	 No	entity	has	the	capability	to	provide	evidence-based	

strategic advice or action planning to a centralised 

governance structure, since no entity is currently 

responsible for system mapping, analysis, building, 

steering, evaluation, learning, and foresight for the 

NSI. 
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Progress in improving the functioning of the NSI is currently 

still hampered by the absence of assigned responsibility 

for ensuring the availability, collation, maintenance, and 

even analysis of the STI indicators (quantitative and 

qualitative) for the monitoring, evaluation, or planning of 

the NSI. The measurement of innovation contains sizable 

gaps, namely the South African Innovation Survey which 

indicates that the outside world is sceptical about South 

Africa’s innovation capability, and the key indicators used 

to review the NSI cannot be benchmarked only on OECD 

countries, but instead require some unique indicators 

based on local content. In particular, it was found that 

coordination between government departments has 

been weak, the New Strategic Management Model has 

not been effective, and there is a poor response by the 

NSI to market and social demand. 

The system is problem-seeking but not solution-driven 

and supports a linear model with a direct link between 

innovation and local and systemically driven R&D. The 

Director-General of the DST pointed out the reformative, 

rather than transformative nature of the recommendations 

made in the DST Review (NSTF, 2013). Since previous 

reviews were often founded on existing policy documents 

without questioning existing frameworks, they often 

neglected to identify gaps in the current STIIL. New 

structures or currently re-mandated ones, such as 

the National Advisory Council on Innovation (NACI), 

are needed to develop and drive policies, and more 

leadership from industry and business is necessary in 

the NSI (NSTF, 2013). 

The establishment of a new oversight structure was also 

one of the important recommendations from the DST 

Review (2012), which proposed the establishment of a 

National Council for Research and Innovation (NCRI), 

chaired by the Deputy President, to assist with cooperation 

and coordination across the research system and to 

address the lack of a central policymaking platform. The 

composition of the NCRI will need to be representative 

of all significant sectors and should be responsible for 

oversight of the system. Given the difficulties around the 

harmonisation of policies, one of the functions of such 

a national oversight body should be to develop a single 

policy on how government, business, and academia 

(the triple helix), and sometimes also civil society (the 

quadruple helix) should manifest itself in addressing 

future challenges in innovative ways. The establishment 

of a high-level body such as the NCRI may well be a 

transformative step in the evolution of the NSI.

Despite supporting the need for a national oversight 

body, Higher Education South Africa (HESA) (2013) 

expressed concerns about yet another bureaucratic 

layer added to the already highly managed and regulated 

STIIL. The proposed NCRI does not seem to provide for 

provincial/regional representation, despite the fact that 

the majority of the most successful innovation hubs in the 

world were the result of regional initiatives that enjoyed 

the support of their national governments. Nor does 

the DST Review (2012) fully integrate business, private 

industry, or vocational training institutes as participants in 

the NCRI. The composition of the NCRI will therefore be 

critical; it has to be credible and transparent and has to 

include all active and knowledgeable players in the field at 

appropriate levels of representation. The establishment of 

such a structure needs careful role clarification and further 

interrogation. Can an existing governance structure, such 

as NACI, be tasked with an expanded mandate so as to 

take on the role of the envisaged NCRI? HESA supported 

the proposed establishment of three policy nexuses: The 

current nexus on education is in nascent form, while the 

nexus on business and enterprise development and the 

nexus on social development and social innovation need 

to be established urgently.

There is no consensus among stakeholders about whether 

the DST should be able to ring-fence or earmark funds 

for specific purposes without the approval of the NRF 

or of an NRF-type agency. However, most stakeholders 

support a systemic NSI-coordinating role for the DST that 

will include redressing the limited level of coherence and 

coordination in the NSI and involving the private sector and 

business, especially small and medium-sized enterprises 

(SMEs), in the innovation landscape.

The reorganisation of a better resourced external NRF-type 

governmental agency system with a public grant-making 

agency function would require significant restructuring 

and improvement of current management practices. 

This external agency’s aim should be to focus on the 

directed and adequate resourcing of well-performing, 

multiple output research groups in order to achieve 

funding alignment and coordination on behalf of all 

government departments. Reduction of the exorbitant 

agency overhead costs may be achieved by improving 
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and simplifying processes, and particularly by reducing 

the current piecemeal offerings. Unfortunately, both the 

DST Review (2012) and HESA (2013) stopped short of 

suggesting a transformatory approach rather than their 

current reformatory or incremental approach. 

In whatever form, there is strong support for a new 

office for research and innovation policy (ORIP) that 

will become responsible for: the coordination of all the 

relevant indicator groups, such as the indicator groups 

of the HSRC, NACI (as it currently exists), and the DST, 

under one umbrella; the proposed national R&D and 

Innovation Surveys (Recommendation 3 of the DST 

2012 Review); and the establishment of a centralised 

facility to serve as a repository of evaluation information 

and the NSI (Recommendation 29 of the same Review). 

A more systematic approach to the codification of 

agreed indicators and an enhanced capacity for analysis 

were supported by HESA and the NSTF. Data sets 

such as those collected by the DHET for the Higher 

Education Management Information System (HEMIS) 

and the report on research outputs of HEIs, enable a 

comparative analysis of performance and are valuable, 

whereas fragmented data sets are of less value. Strong 

support was received for the establishment of a new 

statutory ORIP to serve as both a centralised repository 

of evaluation information on the NSI and as an expert 

site for the distillation and distribution of such information 

to inform strategy and the steering of the system at the 

highest levels. In collaboration with the DHET, and in 

relation to the HEMIS data, the functioning of the ORIP 

may supply a sound institutional base for assessing the 

performance of the NSI, as well as for foresight studies 

and carefully designed social fabric studies. The success 

(or lack thereof) of the Research Information Management 

System and its current planning and staffing capacity 

need to be interrogated further as its efficacy across 

the system is highly variable (NSTF, 2013; DST Review, 

2012; NACI, 2016). A further aspect requiring attention is 

the review on the integration of the science councils and 

government science and technology services systems. 

Two pertinent systemic issues that were identified in 

the DST Review (2012) are the lack of social innovation 

and slow response to civil needs on the one hand, 

and the disarray of our national sophisticated research 

infrastructure on the other hand. In addition, the nature 

of innovation argues for social involvement – innovation 

is more about human relationships and culture than SET. 

In order to address the last issue, the DST launched the 

South African Research Infrastructure Roadmap in 201642, 

which includes community-directed infrastructures to 

empower communities to be the decision-makers in 

their own lives. Social scientists need to be more active 

in innovation. 

42 DST. 2016. The South African Research Infrastructure Roadmap. Pretoria: DST. Available at: www.gov.za/sites/www.gov.za/
files/sa%20research%20infrastructure%20road%20mapa.pdf
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1.1.7 Redesigning the 21st century landscape 

for STI knowledge production

The nature of 21st century science and knowledge 

production emphasises the great and increasing 

diversity in the demands and opportunities available 

for research and innovation across the natural sciences 

and engineering, health sciences, and social sciences 

and humanities. 

Approaches to measuring the value of knowledge 
production
The diversity of technological innovation and its relative 

economic impacts has been classified for manufacturing 

industries in terms of R&D intensity, including low-

technology industries, medium-low-technology industries, 

medium-high-technology industries, and high-technology 

industries. Service industries are not included in this 

classification since it is argued that measures such as 

skill intensity, technology embodied in investment, or 

investment in ICT goods should be used (OECD, 2011). 

An extended set of knowledge production measures is 

available in the Eurostat reference metadata for high-tech 

industry and knowledge-intensive services (HTEC)43. 

Refreshing the research institutions for the  
21st century NSI
Historically, key fields of institutional research in South 

Africa have included the agricultural sciences, physical 

sciences, space science, health sciences, and social 

sciences, amongst others. While these fields of research 

and innovation will continue to provide powerful demand 

in the 21st century digital economy, demand is growing 

worldwide, particularly on the African continent, for 

knowledge production in ICT goods and services, software 

development, 3D printing and manufacturing, Internet of 

things, and in the underlying fields of basic research that 

support these applications. The diverse regional innovation 

hubs that have recently emerged, including science parks 

and co-creation hubs, have achieved some measure 

of success due to their linkages to a research-oriented 

university44. Co-creation hubs and digital technology hubs 

(tech hubs) provide collaborative working spaces; invite 

open innovation, as well as user and community-driven 

innovation; and encourage crowdsourcing for ideas and 

funding. The last decade has seen the emergence of 

nearly 300 tech hubs on the African continent.

Similarly, demand is growing in the health and 

environmental sciences and technologies, including 

in addressing drug resistance, energy generation and 

storage, water conservation and availability, and the 

wide range of sciences that inform future environmental 

sustainability and security of food and livelihoods. Other 

challenging fields of research relate to science and 

technology for the broad manufacturing sector and for 

fostering the ocean economy, an important focus for South 

Africa with its 2 798 km of coastline, significant ocean-

based economic activity, and potential trade within the 

Indian Ocean Rim Association community. Research in the 

educational sciences will require much greater research 

attention and innovation than in the past, given the need 

to extensively refashion the education system (primary, 

secondary, and tertiary) and improve its impact for the 

new century. Many of these fields are already highlighted 

as key focus areas in the relevant policy documents 

(RSA, 2012; DST, 2008), though many require attention 

as emerging fields of science and technology innovation 

that have not historically been a major institutional focus 

or site of investment. 

Based on the discussion above, it is important to rethink 

the ways in which science councils, statutory research 

bodies, and other public research institutions integrate 

their R&D and innovation activities with those of the newly 

emerging institutional forms, and include newly emerging 

knowledge fields in their agendas. Furthermore, the public 

funding institutions for scientific research must expand 

their scope of funding in order to promote innovations 

and technologies aimed at improving the standard of 

living for South Africans. 

43 Eurostat. 2014. High-tech industry and knowledge-intensive services (htec) Reference Metadata in Euro SDMX Metadata 
Structure (ESMS). Available at: http://ec.europa.eu/eurostat/cache/metadata/EN/htec_esms.htm

44 Saublens, C. et al. 2007. Regional Research Intensive Clusters and Science Parks. Brussels: European Commission. 
Available at: https://ec.europa.eu/research/regions/pdf/publications/sc_park.pdf

 Roe, D., Nelson, F. and Sandbrook, C. (eds.) 2009. Community management of natural resources in Africa. London: 
International Institute for Environment and Development. Available at: http://pubs.iied.org/pdfs/17503IIED.pdf
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Knowledge governance for development: Intellectual 
property rights and open access to knowledge
Currently, South Africa’s legislative and regulatory 

framework for knowledge production and sharing is based 

on the protection of intellectual property rights through the 

Intellectual Property Rights (IPR) from Publically Financed 

Research and Development Act of 200845. Noting broad 

global trends in knowledge governance modalities, there 

is no formal policy acknowledgement of open access 

approaches to knowledge production, publication, and 

sharing. Such open access approaches are important 

because they enable access to knowledge for generations 

of scientists, academics, postgraduate researchers, 

and other knowledge producers to constantly build on, 

thereby enriching the total knowledge base indigenous 

to a country or economic region. The NRF requires 

institutions receiving public funding through the NRF 

channels to publish on the funded work using an open 

access licence. However, policy for the STI institutional 

landscape does not address itself to the principles and 

values enshrined in the Berlin Declaration on Open Access 

to Knowledge in the Sciences and Humanities46. Indeed, 

apart from attention given by a few universities, South 

Africa is possibly two decades behind the shift to include 

the open access paradigm, the decade leading up to 

the international adoption of the Berlin Declaration and 

the decade thereafter. 

Knowledge governance refers collectively to the law, 

regulation, processes, and procedures under which 

knowledge is produced, published, and shared, and 

includes patents, licences, trademarks, copyright, 

and open access. In a country such as South Africa, 

with significant knowledge requirements to address 

development challenges, policy should encourage 

academic and scientific institutions to adopt the principles 

and values of the Berlin Declaration and to sign up with 

respect to scholarly publishing, noting the option to follow 

either the “green” or the “gold” route. Just as there are 

open approaches to scholarly publishing, there are open 

approaches to science production, the availability of 

data, and other open approaches relevant to the future 

evolution of the national system of innovation. This is one 

of the many example areas of the institutional landscape 

that require attention in future policy, particularly in the 

forthcoming White Paper.

With respect to the issues highlighted in this section, it is 

noted that further evolution of the institutional landscape 

to create an STI system that is sufficiently diversified, yet 

highly focused in its use of knowledge resources and 

available funding flows, requires periodic review and 

assessment of its fitness for purpose. The strengths and 

weaknesses of South Africa’s STI institutional landscape 

require further investigation and understanding in order 

to better explore the extent and limits of the possible. 

South African science research institutions are working to 

strengthen their capability for basic and applied research to 

progressively shift the balance of technological innovation 

more strongly towards the medium-high-technology and 

high-technology industries, where the NSI has been 

relatively weak. South African social science research 

institutions are working to strengthen their focus on the 

wide range of social questions that require investigation 

and research-based solutions, which is a social science 

agenda that is difficult to reach around with the current 

resources and capacities.

45 DST. 2008. IPR-PFRD Act of 2008. Pretoria: Government Printing Works.
46 Max Planck Institute. 2003. Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities.  

Available at: https://openaccess.mpg.de/Berlin-Declaration
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1.1.8 Global trends: Techno-scientific change in 

the early 21st century

As the 21st century advances, the synchronisation of 

several notable smaller trends are generating more 

powerful trends, thereby changing the landscape of 

science, technology, and innovation, requiring attention 

to the fitness of purpose of historical institutional forms of 

research-based knowledge production, and giving rise to 

new institutional forms of knowledge production. These 

shifts are noticeable across countries and economic 

regions47, including in the increasingly powerful BRICS 

countries. 

The future stresses and opportunities confronting the 

world economy are many. Demographically, the world 

is faced with a continuing increase in the size of its 

population, albeit at an ever-slowing rate. Population 

growth is particularly pertinent in the case of sub-

Saharan Africa, which stands to see the greatest 

increase in population of any region over the next few 

decades48. Also characterising global demographics 

is relentless urbanisation. Again, sub-Saharan Africa 

stands out as being the region with the fastest rate of 

urbanisation. The combination of population growth 

and urbanisation offers enormous opportunities, but 

simultaneously challenges. Overall economic growth 

theoretically stands to benefit from the opportunities for 

business created by the combination of population growth 

and rapid urbanisation. Not only do these factors imply 

an increase in potential market size, but also an increase 

in the demand for materials and minerals needed to 

accommodate infrastructural development associated with 

urbanisation. On the negative front, if there is insufficient 

indigenous human capital to exploit these opportunities, 

dependence on foreign capital, technological input, and 

human resources will dominate and the local population 

might see a rise in unemployment.

The transitions are challenging for policymakers, research 

leaders, and institutions steeped in a particular historical 

milieu in which the slow pace of change appeared to 

be an advantage to institutional achievement. The rapid 

pace of political socio-economic and techno-scientific 

change in the 21st century has caught many by surprise; 

the struggle between the linear approaches to research 

and innovation production and management applied 

in the late 20th century and the need for rapid change 

in those approaches demands for more flexible, more 

sophisticated, and less bureaucratic forms of science 

and innovation production and leadership. Yet, the trends 

toward flexible innovation systems have been observed 

for more than 30 years, a notable example is Perez (1983: 

374)49 who argues that “a very salient characteristic of 

the new technological system is its capacity to cope with 

variety, diversity and dispersion at all levels, as opposed 

to the prevailing need for ‘massification’, homogenisation, 

and agglomeration typical of the paradigm about to 

be replaced”. This might mean that the range of valid 

scenarios is particularly wide and, furthermore, that these 

might be capable of accommodating an even wider 

range of social choice and institutional arrangements 

at the micro level.

In what is termed the fourth techno-scientific (industrial) 

revolution, advancing towards a technology-driven 

world with high cognitive power, we may experience a 

combination of high-tech employment and intelligent work 

alongside future mass unemployment, particularly where 

the education system enters a period of long-term failure. 

In the reimagined STI institutional landscape there must 

be effective work to advance the higher education system 

and participate in international research, all geared towards 

realigning employment and the scientific-academic 

workforce, which would otherwise be unemployed. 

47 Mohrman, K., Ma, W. and Baker, D. 2008. The Research University in Transition: The Emerging Global Model.  
Higher Education Policy, 21, pp. 5-27. 

 Perez, C. 2010. Technological revolutions and techno-economic paradigms. Cambridge Journal of Economics, 34,  
pp. 185-202.

48 Population Reference Bureau. 2016. 2013 World Population Data Sheet. Available at: http://www.prb.org/Publications/
Datasheets/2013/2013-world-population-data-sheet/data-sheet.aspx

49 Perez, C. 1983. Structural Change and Assimilation of New Technologies in the Economic and Social Systems. Futures, 
15(4), pp. 357-375.
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In the face of growing antagonism towards globalisation, 

we can envisage the spawning of institutions aimed at 

resolving crises to reduce some of the above-mentioned 

stresses generated by globalisation. Such institutions 

could lean on various forms of innovation to address these 

tensions. Included would be moves toward systems that 

encourage social innovation and the creation of even more 

institutions to assist in this situation. Public understanding 

of science and technology in schools and villages, beyond 

the current normal initiatives to promote the benefits of 

STI, would be imperative. An ideal STII would promote 

the equitable geographic distribution of institutional 

spaces, researcher presence, and funding flows with 

the aim of generating a more effective and strategically 

equitable geographical distribution of STI outputs. All of 

the above would encourage the development of new fields 

of STI. On the whole, these approaches would enable 

the translation of STI benefits into policies and systems 

that would enhance the ability of the NSI to succeed 

in improving the competitiveness of the South African 

economy in such a way as to reduce its dependence 

on foreign capital, imports, technology, and human 

resources. In this way, the continued effects of the era 

of colonialism would be directly addressed. 

International research is changing significantly towards 

an underlying culture of networking and sharing. Projects 

tend to be more inclusive and funders often take a 

directive role, as in the case of the Bill & Melinda Gates 

Foundation, or a leadership position, as is the case with 

the Wellcome Trust that focuses on open access through 

research. Government, the private sector, and also the 

scientific community need to take cognisance of this trend. 

Examples of best practices of open innovation ecosystems 

are the European Organization for Nuclear Research’s 

(CERN) IdeaSquare that brings together students and 

researchers as well as industry and open innovation 

mechanisms (e.g. Deutsche Telekom). According to 

Wood (ACU/SARIMA, 2015) open innovation, like open 

science, assumes broad and effective engagement and 

participation in the innovation process. 

The first CAAST-Net Plus Stakeholder Forum that 

focuses on Africa-European Union (EU) strategies for 

STI is dedicating their activities to building bi-regional 

partnerships for global challenges. Of specific interest 

to the Forum is the establishment of knowledge sharing 

and matchmaking structures to support stakeholder 

involvement in research and innovation projects and 

the strengthening of multinational innovation systems as 

well as bi-regional science, technology, and innovation 

roadmaps for societal challenges, including supporting 

joint Africa-EU Centres of Excellence and Think Tanks50. 

The Development Research Uptake in Sub-Saharan 

Africa initiatives, financially supported by the Department 

for International Development, have been in operation 

for four years and provide training, support, and advice 

in developing effective approaches to research uptake 

to 22 universities across 12 sub-Saharan countries51. 

The African Research Universities Alliance (ARUA) consists 

of 15 research universities from eight African countries and 

was launched at the African Higher Education Summit in 

Senegal’s capital, Dakar, in March 2015 (ACU/SARIMA, 

2015). The Alliance promotes African research excellence 

as a “vital precondition” for the continent to develop and 

exert control over its future. The universities include the 

University of Lagos, Ibadan, and Obafemi Awolowo in 

Nigeria; the University of Ghana; Makerere University in 

Uganda; the University of Nairobi in Kenya; the University 

of Dar es Salaam in Tanzania; the National University of 

Rwanda; the Cheikh Anta Diop University in Senegal; 

and in South Africa the universities of the Witwatersrand, 

Cape Town, Stellenbosch, Pretoria, KwaZulu-Natal, and 

Rhodes. The Alliance aims to form a hub that supports 

excellence in other institutions across the continent 

“through advocacy for research, joint research projects, 

postgraduate training, providing access to research 

facilities, and linkages to research universities globally”. 

The main thrusts of ARUA are to improve training and 

support for PhD students, capacity building to enhance 

research management, and collaborative research. The 

50 www.Caast-net-plus.org
51 www.drussa.net
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Alliance will seek funding and drive a few big research 

programmes in line with African priorities, as articulated 

in the African Union’s recently approved Agenda 2063. 

The Times Higher Education (THE) Africa Universities 

Summit initiated a wide consultation on developing 

performance metrics and development targets for Africa’s 

universities by building on the balanced range of global 

performance indicators used in the World University 

Rankings52. The key characteristics of the average top 

200 universities in its league tables were: (i) A total annual 

income of $751 139 (£460 572) per academic, (ii) a 

student-to-staff ratio of 11.7:1, and (iii) a total research 

income of $229 109 per academic. These THE universities 

publish 43% of their research papers with at least one 

international co-author and hire 20% of their staff and 

enrol 19% of their student body from abroad. According 

to THE, the following are essential to build a world-class 

university: (i) serious money, significant financial resources 

are essential to pay the salaries required to attract and 

retain leading scholars and to build the facilities needed; 

(ii) an intimate and intensive teaching environment for 

students; and (iii) a genuine international flavour acting 

as a “a magnet for the planet’s most talented staff and 

students, wherever they happen to come from; it must 

bring people together from a range of cultures and 

backgrounds to tackle shared global challenges; and it 

must work and think across national borders”. 

Fast access to prior knowledge across journal and 

discipline boundaries is necessary to rapidly advance the 

research and innovation agenda, and national licences 

for database search engines such as SciFinder, Scopus, 

and Web of Knowledge will be beneficial for high-impact 

journals.

52 THE Africa Universities Summit. 2017. Johannesburg. Available at: https://www.timeshighereducation.com/inaugural-the-
africa-universities-summit-to-be-held-in-johannesburg
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1.1.9 Industry and the private sector

From a technological perspective, the divide between 

those with access to technology and those without 

such access has tended to coincide with a growing 

educational divide between those fortunate enough to 

make progress in developing skills and those who are 

left behind in this process. Advancing technology in turn 

has also lead to more capital and technological-intensive 

techniques in economic activity, which have reduced the 

demand for lower level skills in the economy. Again, this 

has contributed towards rising unemployment among 

the less privileged sections of society. The benefits of 

technology have often not been distributed appropriately 

to the disadvantaged sections of society and such 

technology has frequently not been designed for them. 

Access to wealth through education and innovative 

capacity has been accentuated.

The problem with this environment is that resentment 

of the privileged class has intensified. This has brought 

about calls for more regulation and less freedom for 

individuals. It has also begun breeding an intensification of 

nationalism and animosity towards non-indigenous groups 

within countries. In more general terms, this tension can 

be encapsulated as antagonism towards the seemingly 

irreversible process of globalisation, which is becoming 

apparent politically in the gains being made by politicians 

with inward looking agendas seeking to protect what is 

seen to be the natural rights of indigenous inhabitants.

Such tensions pose a threat to growing collaboration in 

research and development between countries. In recent 

years, globalisation has brought about an increase in the 

flow of people between countries. What is seen in some 

countries as a brain drain can have positive economic 

outcomes for other countries where economies are more 

attractive. The expansion of multinational enterprises 

with tentacles in different countries stands to witness a 

continued diversification of ideas across countries, with 

companies sharing research, both in terms of what they 

supply and what they can use. Theoretically, there could 

be a huge increase in economic opportunities in African 

countries through increased regional collaboration on the 

research front. Such attributes can be further enhanced 

through participation in global knowledge and innovation 

networks which are proliferating. Trade in services as 

opposed to physical goods and equipment is increasing, 

with many of these services being invisible in the sense 

of being knowledge intensive. Intellectual property is 

becoming ever more sought after, but is also challenging to 

protect in the open innovation culture. The dissemination 

of knowledge increasingly involves the supply of education 

through electronic means, with tech-mediated open 

learning. Theoretically, this should provide greater access 

to educational advancement, which might in turn help 

to reduce inequalities in society. However, in the light 

of the antagonism towards globalisation, the growth in 

dissemination of knowledge through electronic means 

and cyberspace is calling forth new regulatory agendas.

South Africa is able to play an important role as a 

technology developer and in bringing technology to fruition 

in Africa. National coordination between science, job 

creation, and service delivery, though poorly understood, is 

key to national development together with the recognition 

and understanding of social innovation and how to 

manage innovation to derive benefit from it. 

South African industries are conservative about venturing 

into new technologies. Public participation and the 

meaningful involvement of the broader scientific and 

industrial/business community in finding solutions to 

problems are crucial to the successful implementation 

of the NDP at all levels (NSTF, 2013). For example, while 

there was support for the objectives of the Licensing of 

Businesses Bill 2013 (to promote a culture of transparency, 

accountability, compliance, and sustainability; set essential 

norms and standards in the licensing of businesses; and 

promote economic development through a standardised 

regulatory framework), the business community was 

gravely concerned about the blanket licensing and 

the broad powers given to a range of officials by the 

Bill. The Bill is thought to have contributed to South 

Africa’s fall from 50th (2012) to 53rd position in 2013 on 

the International Institute for Management Development 

World Competitiveness Scoreboard.

A stronger involvement by industry in partnership with 

government and academia may increase the willingness 

of industry to take risks. 
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1.1.10 Emerging oversight structures

Another major player that continues to influence policy 

and implementation on both a global and national scale 

is intergovernmental organisations (IGOs). Major IGOs, 

such as the OECD, World Bank, United Nations (UN) 

agencies, and their regional counterparts (e.g. the EU; 

African Union; Association of Southeast Asian Nations; 

Asia-Pacific Economic Cooperation; Mercosur [Southern 

Common Market]; Islamic Educational, Scientific and 

Cultural Organization; and BRICS) deliver policy advice to 

governments in areas such as governance, investment, 

quality assurance, R&I, health, regulation, agriculture, 

energy, education and human capital development, 

private sector linkages, and international cooperation 

(Olsson and Meek, 2013). 

NGOs have been instrumental in global health care and 

include international bodies such as the World Health 

Organization and disease-specific global alliances. One 

of the principal functions of IGOs and NGOs is that of 

providing foresight. They assist in the prediction of global 

growth patterns and the consequences of natural and 

societal disasters, and their implications for international, 

regional, and national progress. 

Sustained economic development is perhaps the most 

critical area of analysis, given its importance for areas 

such as social progress and employment. Thus, this 

foresight function, notably its accuracy and reliability, 

assumes new importance and may affect the credibility 

of these agencies. 
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1.1.11 The regulatory environment 

In order to grow the economy and create jobs, the 

innovation space and entrepreneur require economic 

stability, policy certainty (a single evidence-based 

message from government), and a reasonable regulatory 

environment. Various Acts (the Biodiversity Act of 2004, 

IPR Act of 2008, National Health Act of 2003, Consumer 

Protection Act of 2008, and Licensing of Businesses 

Bill of 2013) present numerous obstacles towards 

the emergence of biotech companies in South Africa. 

Initiatives have been hindered by government red tape 

and very high and variable regulatory barriers to entry. 

Entrepreneurship and SME development are inhibited by 

the increasing burden of regulations and governmental 

bureaucracy that undermine their operational capacity 

(NSTF, 2013). 

Regulation is also one of the tools used by governments 

to achieve their social, economic, and environmental 

policy objectives. Ideally, regulatory frameworks should 

accommodate the intricacies and diverse needs of 

the citizens, communities, and economy of a country. 

An efficient regulatory framework is said to encourage 

system-wide innovation, increase productivity through 

timely approval processes and flexible approaches to 

new issues, and a service focus, thereby growing the 

economy. An effective regulatory framework requires a 

consistent policy that generates confidence and trust in 

the regulators.

According to the OECD, the following mutually reinforcing 

elements are required for good regulatory outcomes53:

•	 Well-designed	 legislation	 and	 regulations	 that	 are	

efficient and effective. 

•	 Effective,	consistent,	and	fair	operational	processes	

and practices.

•	 High	 quality	 and	 empowered	 institutional	 capacity	

and resources. 

•	 Appropriate	 institutional	 frameworks	 and	 related	

governance arrangements.

Efficient and effective regulators, with good regulatory 

practices, are needed to administer and enforce 

regulations. Regulatory decisions have a significant 

impact on all of society’s interests but may effect particular 

sectors directly. These decisions are often contentious 

and sometimes of a politically sensitive nature and require 

a high degree of regulatory integrity. On the one hand, a 

national regulatory framework has to result in objective 

and impartial decision-making, without bias or improper 

influence, and should minimise situations that result in 

conflicts of interest and therefore has to allow regulators 

a degree of independence from those it regulates and 

from government. On the other hand, all regulators are 

subject to national policy and can only operate within 

the power delegated by the legislature. 

The responsible executive agency to develop government 

policy should preferably be sited within the legislative 

executive, with advisory roles for sector-specific interests, 

besides the advisory role of the regulator. In all cases 

such policy is or should be advanced in close dialogue 

with affected regulatory and other agencies, and there 

is or should be specified mechanisms for regulators to 

contribute to the policymaking process.

Appropriate regulation is required in the STI environment, 

as opposed to no regulation or overregulation. In South 

Africa, the regulatory framework for the STI framework 

is based on three regulatory categories: 

•	 The	 sector-specific	 enabling	 legislation,	 the	 scope	

of which is very wide in this case, that resorts under 

various Ministries; it includes legislation such as the 

Medicines and Related Substances Act of 1965, the 

IPR Act of 2008, and legislation around biodiversity 

and biosafety, product specifications, etc.

•	 The	Public	Finance	Management	Act	(PFMA)	of	2015,	

with specific reference to the public entities listed in 

the appendixes.

•	 In	some	cases,	company	law,	as	it	the	case	for	the	

CSIR and the South African Bureau of Standards 

(SABS), amongst others. 

The need for the state as an activist owner to exercise 

its ownership rights appropriately has to be balanced 

with the danger of interfering inappropriately in the 

functioning of the regulator. In some STI environments, 

the regulators (organisational, financial, and decision-

making) are situated within a ministry and, in such 

53 OECD. 2012. Recommendation of the Council on Regulatory and Policy Governance. Paris: OECD.
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cases, the autonomy of the regulators are or should be 

safeguarded by provisions in their empowering legislation. 

Where both governmental and non-governmental entities 

are regulated by the same framework (such as entities 

subject by company law), competitive neutrality is required. 

The governance of state-owned regulators, especially 

those that are incorporated as companies such as the 

SABS and the CSIR, is of particular importance because 

of the nature of the services many of them provide. 

The hybrid nature of these regulators – a business 

mandate with a profit aim combined with some other 

developmental, social, or service delivery mandate – 

complicates their governance and should therefore 

influence their governance.

Of concern is that the existing structures fell short of 

expectations with reference to the serious implications of 

the IPR from Publicly Financed Research and Development 

Act, the future of the Department of Trade and Industry’s 

THRIP, the alienation of relationships between industry 

and the higher education sector, and the impact of all 

of this on international collaboration. Were the existing 

structures functioning, they would probably have identified 

the incompatibility between the IPR Act (2008 as amended 

in 2012) and an open national system of innovation. HESA 

recommended that the unintended consequences of the 

IPR Act of 2008 should be evaluated, and that the Act 

be amended where necessary to avoid disincentives with 

regard to industry-university partnerships.

Since 2009, different countries, with the assistance of 

the OECD have participated in a scrutiny of the need 

for existing and new regulation and governments have 

outlined policies on improving the design of regulation by 

stakeholder engagement mechanisms and other tools 

such as Regulatory Impact Analysis (OECD, 2016)54. 

Many countries have and are in the process of removing 

unnecessary regulatory burdens on business, public 

entities, and interest communities.

Regulations are implemented in a number of forms. 

The historical Command and Control Regulation is said 

to prevent innovation; it is costly to government and 

business but potentially ineffective and can create market 

barriers or hinder trade (OECD, 2016). Alternative forms of 

regulation may be more applicable to the STI environment 

and can be government-based, market-driven, or a 

mixture of the two. Government-based alternatives 

include performance-based regulation, co-regulation, 

and regulation based on education and information. 

Economic or market-driven regulatory formats include 

self-regulation, market incentives, or free market governed 

only by competition policy. 

Based on legislation, regulatory functions may cause a 

conflict of interest for regulators. Such a situation should 

only occur if there is a clear public benefit in combining 

these functions and the risks inherent in the conflict can 

be managed. Effective legislative support for regulators 

must be matched with operational execution and a 

mandatory and clearly defined mechanism for resolving 

and processing conflicts in a transparent manner. Despite 

the fact that regulators are most often very knowledgeable 

and up to date with issues concerning the regulated 

sector, the principle responsibility for setting or advising 

on government policy related to the nature and scope of 

the regulator’s powers and functions should preferably 

not be the responsibility of the specific regulator. 

The critical nature of the regulatory framework in the STI 

space is exemplified by the quality control of products, be 

it medicines, water, energy, environment, or construction. 

Strengthening the governance of regulators will help to 

maintain the confidence and trust of those being regulated 

and the broader community55. The limits of the power 

allocated to the regulator, either by national regulation or 

by the Minister, have to clearly defined, published, and 

accessible to relevant stakeholders. Regulators have to 

be set up, directed, controlled, resourced, and held to 

account. The nature of the relationship is a balancing act 

between the regulatory decision-maker, political actors, 

54 OECD. 2016. Promoting Inclusive Growth through Better Regulation: The Role of Regulatory Impact Assessment. OECD 
Regulatory Policy Working Papers, No. 3. Paris: OECD.

55 ANAO. 2014. Better Practice Guide: Administering Regulation. Barton: ANAO. Available at: https://www.anao.gov.au/
sites/g/files/net616/f/2014_ANAO - BPG Administering Regulation.pdf
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the legislature, the executive administration, judicial 

processes, and regulated entities, and has to be clear 

and transparent with an appropriate balance between 

independence and accountability.

To reduce overlap and regulatory burden, explicit 

underlying policy for cooperation between regulators of 

different sectors is required. This is especially important 

in the STI space where each of the sectors impact heavily 

on each other and are in fact integral parts of a whole. 

Cohesive policy enables and empowers interaction 

between regulatory instruments and may be used, for 

instance, to align the functions of the different regulators 

currently located within different government departments. 

For instance, such alignment of the Medicines Control 

Council, SABS, Department of Trade and Industry, 

Registrar of Agricultural Remedies, and industry may be 

useful in terms of import or export of raw materials for 

medicines and related substances. 

The impact of regulations and regulators on safety, the 

environment, climate change, and the well-being of 

society is often not sufficiently recognised nor clearly 

defined, a problem that can be alleviated by sufficient 

communication with sector-specific communities and 

the wider society. Regulatory decision-making impacts 

on the total arena of the NSI as well as society and has 

to be fair, to both the regulator and the community or 

individuals being regulated, impartial, and at arm’s length 

from the political process. 

Transparency and clarity about the basis, sources, and 

levels of funding of regulators are necessary to protect their 

independence and objectivity and to generate confidence 

that the regulator is efficient, effective, objective, and 

impartial. Adequate funding levels should enable the 

regulator, when operating efficiently, to effectively fulfil the 

objectives set by government, including all obligations 

imposed by legislation other than their direct ministry. For 

regulators pursuing cost recovery, the fees and the scope 

of activities subject to fees need to be in accordance 

with the policy objectives and fees guidance set by 

government, and unnecessary or inefficient administrative 

burdens are costly to the economy and the credibility 

of the system. 

Regulators face diverse demands often contradictory in 

nature: effective but user friendly, focused but consistent, 

fast but thorough, and responsive to the regulated 

community without being captured by industry. Good 

regulatory outcomes depend largely on the measure of 

cooperation between the regulator and other regulators, 

as well as the regulated, and often the broader community. 

The level of cooperation between sectoral regulators and 

between regulatory bodies and non-government entities or 

other levels of government has to be sufficient to prevent 

conflict and over-regulation while still allowing all parties to 

achieve their common objectives. There should be legal 

ground for cooperation and protocol exchange between 

relevant regulators, such as memoranda of understanding, 

formal agreements, or contracts for service provision. 

Regulatory governance aims to promote, rather than 

hinder, the efficient achievement of policy objectives and 

to build public confidence in the operations of regulatory 

agencies. Improving governance arrangements can benefit 

the STI community by enhancing the effectiveness of 

regulators and, ultimately, the achievement of important 

public policy goals. An insufficiency in the expertise, 

experience, and number of regulators has a direct 

negative impact on the economy with an associated 

loss of trust by its users. 

State-owned enterprises (SOEs) come with their own 

regulatory challenges. Apart from the list of major public 

entities in schedule 2 of the PFMA of 2015, the lists of 

SOEs have little underlying coherence. Grouping SOEs 

into lists that have some internal coherence may assist in 

successful regulation according to their listing. SOEs like 

the International Trade Administration Commission and the 

Competition Tribunal do not need to be on lists of SOEs, 

but simply need to be made subject to the PFMA of 2015 

for financial purposes. Many SOEs are not incorporated 

as companies. This is often completely appropriate. 

Entities that should be run according to a business model 

with some objective of being self-sustaining should be 

incorporated as companies. Clear criteria should ideally 

be formulated to guide the determination of whether the 

company model is the appropriate vehicle for any particular 

SOE. In cases of conflict between the PFMA and the 

Companies Act of 2008, the PFMA prevails. Section 9 

of the Companies Act provides for possible ministerial 
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exemptions from compliance with repetitive sections in 

the Acts. The possibility of exempting incorporated SOEs 

from many of the reporting functions in the Companies 

Act should be considered on the basis that the area is 

well-regulated by the PFMA. 

There is a lack of transparency in relation to subsidiaries 

of SOEs. The financial records of subsidiaries have to be 

integrated into the financial reports of their parent entities, 

but apart from this it is extremely difficult to track the vast 

number of subsidiary companies that have been created 

by state-owned enterprises. This could be alleviated by 

simple measures such as easily accessible information 

about subsidiaries on the websites of SOEs, where 

SOEs can also clearly explain which public functions 

have been delegated to subsidiary SOEs and which 

legal mechanisms have been used for the delegations. 

A national register of holdings and subsidiaries on the 

Internet and in libraries may assist. 

The current legislative scheme provides adequate levers 

for policy control of SOEs. The shareholder compact 

remains an effective shareholder control measure, with 

the shareholder compact agreed on by the shareholder 

minister and the boards of major SOEs and public 

enterprises listed in schedules 2, 3B and 3D. There are 

advantages in allowing the Companies Act to regulate the 

relationship between the shareholder on the one hand, and 

the boards and CEOs on the other. The company remains 

an effective and efficient vehicle for these major SOEs, 

despite the differences that exist between SOEs and 

traditional companies in the private sector. Shareholder 

control provisions in the Companies Act and common 

law are sufficient to allow the shareholding minister as 

owner to exercise effective ownership control. These 

rights are supplemented by the shareholder’s compact. 

A framework for the selection, appointment, term of 

office, and removal of directors needs to be prescribed 

by legislation. 

The national treasury can withhold funds from a public 

entity where there has been a serious or persistent material 

breach of the PFMA. The PFMA is efficient in regulating 

but not enforcing financial control and monitoring of 

SOEs. The significant gaps in regulating relationships 

between the state as shareholder, directors, and the 

executive management of SOEs do not detract from an 

otherwise satisfactory legislative scheme. Duplication of 

infrastructure, functions, and expertise across ministries 

occur because of the current ownership model. A 

rationalisation of this model could be achieved by involving 

an oversight committee, that may be co-responsible for 

shareholding responsibility for SOEs. This means that an 

SOE minister will not be solely responsible to exercise 

all shareholding rights on behalf of government. The 

establishment of a monitoring and compliance unit for 

SOEs could go some way in improving the compliance 

of SOEs.

A central oversight body, such as the proposed NCRI, 

is needed to streamline the regulatory environment. In 

this regard, the Exchange Control Regulations and the 

Biodiversity Act are worth mentioning. The ever more 

complex Value Added Tax (VAT) environment in which 

higher education institutions operate should also be 

high on the agenda of problems to be addressed by 

such an entity. 

The negative impact of red tape and onerous regulations 

on business growth in South Africa was illustrated by a 

South African Chamber of Commerce and Industry survey 

in 2012, which found that the annual cost of red tape to 

SMEs was close to R79 billion – SMEs spend an average 

of 4% of their turnover on red tape. The most frustrating 

or costly issues identified were tax administration (the 

administration of the business tax and poor service 

provided by South African Revenue Service [SARS] are 

specifically mentioned), mandatory regulations, labour 

issues (the overly burdensome disciplinary process), 

Black Economic Empowerment, and municipal issues. 

According to the 2012 Global Entrepreneurship Monitor 

Report, the new business ownership rate in South Africa 

averaged 3%, compared to the 15% average for sub-

Saharan Africa (NSTF, 2013).
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1.1.12 The changing funding ecosystem

From a financial perspective, the damage on global 

economic prospects wrought by the global financial crisis 

and the factors contributing towards it continues. As is 

often the case in financial crises, those with financial 

assets have benefited, but the majority of middle and 

lower-income groups have not seen a corresponding 

enhancement of their well-being. The result has been 

an increase in socio-political tension between an ever 

smaller but wealthier elite who dominate the global 

financial sphere and the majority of populations.

A true assessment of the existing funding landscape 

in respect of the government’s existing innovation 

funding schemes from other departments, including 

the Department of Trade and Industry (the Industrial 

Development Corporation, THRIP, and SPII), SARS, DST, 

DHET and the NRF, is not easy to come by despite that 

fact that such data is critical in understanding the scope 

of the NSI in South Africa, as well as its value and its 

needs. Funding in the STIIL is not limited to academic 

institutions or research entities. In South Africa, industry’s 

contribution to research and development at HEIs has 

often surpassed that of government, but is decreasing. 

Both universities and industry are benefitting from tax 

incentives available for industry to support research 

and innovation, notably section 11D of the Income Tax 

Act of 1962.

Grant making is important for institutional or research 

entities, HEIs, and SMEs but the success rate of research 

grants is decreasing and the modes of public grant 

making will have to be broadened by participatory 

sectoral funds, amongst others. The complexities 

arising from a combination of the various modes of 

research (from fundamental/basic research to applied or 

implemented research) and the various funding agencies 

and departments necessitate a mechanism or body 

that can create a “seamless grant making regime”. This 

should be facilitated by the envisaged stronger central 

coordination and unitary research and innovation vote. 

The 2012 DST Review argues that private and foreign 

direct investment in research and development needs 

to be urgently sought as research teams are not being 

adequately supported. The urgent increase in funding 
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would be earmarked mainly for successful researchers 

and their teams at HEIs, a judicious increase in the 

number of South African Research Chairs Initiative 

(SARChI) chairs and Centres of Excellence (CoEs), as well 

as the establishment of prestigious research institutes 

(DST Review, 2012). All such instruments should be 

handled with care and with proper reckoning of the cost 

of their implementation, both in terms of financial and 

structural implications. For instance, if SARChI chairs are 

awarded to well-established South African academics who 

subsequently take on new roles in small highly productive 

departments, the loss of their committed involvement 

in academic leadership and teaching, as well as grant 

funding, may be detrimental to and debilitating for exactly 

those departments that feed successfully into the NSI. 

The practice in the United States of America (USA) is 

not to neglect young researchers; funding is by way of a 

national competitive early academic career (postdoctoral) 

tenure track system (HESA, 2013).

An increase in funding will result in greater returns in the 

NSI due to an increased output in innovation, increased 

human capital development, and an accelerated drive 

towards transforming the economy from a resource 

intensive economy to a knowledge intensive economy. 

HESA (2013) suggested that for such an increase in 

public and private funding for the NSI, quantified short-, 

medium-, and long-term targets be set. Expenditure on 

the NSI could then be monitored as a percentage of 

GDP. A model for calculating what resources are required 

in the input-process-output model for HEIs is urgently 

required. The demand for doctoral graduates, research 

outputs, patents, innovation, etc. is well described and 

understood but the resources required from HEIs on 

the supply side is not counted nor calculated. Without 

an increase in the resources on the supply side, the 

increased demand cannot be met. 

Venture capital is not readily available in South Africa 

and venture capitalists generally invest in low-hanging 

fruit, not in “deep science”, which excludes most HEI 

technologies. Specific strategic interventions that will 

yield the desired impact are needed. The more passive 

and lengthy approach would be a reformatory approach 

leaning on existing structures in the STIIL. This includes 

the so-called triple or quadruple helix strategies. In 

South Africa, many of these components are currently 

in existence, but through fragmented programmes. 

The further implementation and optimisation of these 

strategies underlies the “more of the same” or “me too” 

scenario, see Appendix 1. 

For a reformatory rather than a conciliatory “me too” 

approach, collaboration in quadruple helix strategies, 

facilitated by funding strategies that steer research 

and development around collaboration, will result in 

the creation of networks and partnerships leading 

to improved economic and scientific infrastructure, 

market development, and increased funding for business 

innovation activities. Despite still playing within the 

boundaries of the “innovation chasm” and the “pre-

commercial incubation gap”, this scenario has the 

potential for significant return on investment and a low 

risk-benefit ratio, but its impact may not be dramatic. An 

approach that will seamlessly integrate funding across 

the innovation chain in tight quadruple helix strategies is 

needed. As a consequence, a revision of current funding 

modes for all role players is required, including the NRF, 

Technology Innovation Agency (TIA) funding programmes, 

Department of Trade and Industry, Industrial Development 

Corporation funding initiatives, and business. 

For the purposes of reaping the benefits of job creation and 

economic growth, the process has to be seamless from 

early pre-commercialisation to full-scale industrialisation 

and commercialisation. Currently, the management of 

funding for these two phases is divided between different 

agencies (the TIA and Industrial Development Corporation) 

and different departments (the DST and the Department of 

Trade and Industry). No coordinated funding mechanism 

currently exists to match needs to appropriate funding 

mechanisms or to prevent duplication. The historic 

merging of several regional funding management 

agencies into the TIA may have been more complex 

than originally anticipated, and the commercialisation 

of viable technologies has been seriously jeopardised 

during the last few years. The interaction between the 

TIA and NIPMO and the evidentiary, management, and 

regulatory burden by the two, in addition to the current 

funding structure, have actually broadened the chasm 

between research and implementation.
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1.1.13 Revisiting the gaps in research 

infrastructure and equipment

The complete innovation cycle requires a backbone 

of appropriate infrastructure and equipment, be 

it highly sophisticated, costly and complex, or less 

costly and socially driven. This backbone has to be 

nationally managed and maintained in the long term with 

minimum downtime, often requiring the employment of 

technically competent staff. The types of resources and 

infrastructures required for 21st century science and 

knowledge production include a real or virtual assemblage 

of instruments (physical or digital) for use by the research 

community in their quest to push forward knowledge 

boundaries in all fields of science and technological 

innovation. In addition to providing the resources for pure 

and applied research, research infrastructures can also be 

used as platforms for performing strategic projects such 

as those required to foster high-tech, high value-added 

manufacturing, or those required to build capacities for 

new branches of innovation with no significant previous 

foundation in a country. The strategic investment in the 

technologies for producing titanium metal powder for 

the emerging 3D printing and manufacturing industry 

ticks at least one of these boxes. Further identification 

of strategic institutional investments is required to create 

the basis for greater participation of South Africa in those 

spheres of innovation that produce novel and disruptive 

technologies, which may require revisiting particular fields 

such as the health sciences. This may be extended 

to research in the health, sport, fitness, and longevity 

sciences in order to raise new research infrastructure 

demands, or reorientate infrastructure funding, or both.

Policy planning for research infrastructure has, for a large 

part of the 20th century, been bifurcated into the pursuance 

of open research (closely linked to universities and 

research facilities) and direct research (usually driven by 

the military). The former is characterised by the peer review 

mechanism, while the latter is driven, in a top-down format, 

by government priorities as defined by the prevailing 

political-economic climate. An outlier to this general rule 

is the European Council for Nuclear Research, which 

at the time of its original conceptualisation was driven 

strongly by post-WWII politics of recovery of European 

science, while also pursuing a peer-reviewed research 

agenda. Much can be learnt from the CERN process 

of the management of global research infrastructure, 

especially since the SKA project falls within the same 

range and scale of complexity.

In the South African context, research infrastructure 

includes mainly medium to large national facilities (NFs) 

managed by the NRF, CSIR, South African Nuclear 

Energy Corporation (Necsa), and other government 

agencies. These platforms are intended for basic and 

applied research and can be utilised by universities, 

science councils, industry, and government. Some of 

these NFs provide bespoke services and products on 

a commercial basis. The Agricultural Research Council 

(ARC), CSIR and Necsa focus largely on commercial and 

direct research and there has been some overlap with 

NRF-managed facilities, which requires more efficient 

and effective approaches to utilisation. Some disruptive 

thinking is needed to consider creative approaches to 

future research infrastructure development and greater 

value addition from the use of existing infrastructure. 

The DST was instrumental in the establishment of the 

South African Research Infrastructure Roadmap (SARIR) 

in 2016, including underlying cyberinfrastructure. SARIR 

was developed in a consultative process with government, 

academia, research entities, and the private sector. The 

roadmap is a capitalisation strategy for infrastructure and 

equipment in selected disciplines or innovation arenas, 

and was informed by public opinion and participation by 

the science community. The governance of the SARIR 

is as yet unresolved. 

The MTSF 2014–2019 identified a need for enhanced 

access to communication technology by increased 

bandwidth as well as research infrastructure grants 

to HEIs, science councils, and national facilities as 

priorities. The recommendation of an advisory body on 

cyberinfrastructure was replaced by the establishment 

of the Data Intensive Research Initiative of South Africa 

(DIRISA) by the DST. The allocation of national funding 

to these initiatives remains problematic probably due to 

a lack of understanding, at a national level, of the value 

created by these initiatives. 

Among the many types of infrastructure that requires 

investment is the institutional environment for the National 

Research and Education Network (NREN) and the 

Regional Research and Education Network (RREN), which 

for South Africa is the South African National Research 
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Network (SANReN) and UbuntuNet Alliance respectively. 

The value of NREN and RREN infrastructures is that 

they contribute to providing the connectivity necessary 

for participation in local, regional, and global research 

networks56. One of the missing components of this 

cyberinfrastructure for scientific research is the data 

centres required for data storage and big data analytics, 

as South African universities engage in mega-science 

projects, such as high energy physics data collection and 

analytics, and genomic research and analytics.

In 2014, an international committee reviewed the National 

Integrated Cyberinfrastructure System (NICIS) and made 

recommendation in 10 broad categories. The DST 

accepted all the recommendations except the idea of a 

legal autonomous status for NICIS, which is being rolled 

out by the CSIR Meraka Institute. Since the Tertiary 

Education and Research Network of South Africa (TENET) 

is a legally established non-profit organisation, which is 

owned by its members, the NREN will be designated as 

the sum of SANReN and TENET. SANReN is responsible 

for the network architecture and infrastructure while TENET 

is responsible for operating the network and providing 

production level services57. 

The need to view social innovation as an important 

potential product of research and development needs 

further exploration and elaboration as it seems that the 

NSI has little understanding of what this may entail. The 

establishment of a social innovation fund will require a 

deep understanding of the purpose and benefits of the 

fund, as well as a commitment from other government 

departments to be involved.

56 Kotecha, P. 2010. ‘Dazzling technologies’: Addressing the digital divide in the Southern African universities. The African 
Journal of Information and Communication, 10, pp. 53-66.

57 DST. 2013. A framework for the establishment and maintenance of a sustainable NICIS. Available at: http://www.dst.gov.za/
images/NICIS_Framework_Report_December_2013_26_May_2014.pdf
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1.1.14 National STI priorities – national 

imperatives?

Global initiatives such as the Square Kilometre Array have 

started driving development that leads to changes in 

society and innovation. The SKA is an example of good 

leadership in innovation with diverse players, including 

government (national, provincial, and local), business, 

international players, and researchers forming a cohesive 

front that provided the necessary momentum to make 

it happen. Similar innovation initiatives or directives are 

needed to tackle South Africa’s real Grand Challenges, 

e.g. food security. The five Grand Challenges identified 

by the DST, however, are not necessarily the most 

pressing current and future challenges facing South 

Africa (NSTF, 2013).

The NDP supports the development of climate change 

resilient technologies (solar, wind and water, and coastal 

and marine technologies) and emphasises the need to 

protect South Africa’s natural resources, particularly 

our adjacent oceans, long coastline, soil, water, and 

biodiversity58. South Africa is reliant on coal-derived energy 

and a transition to a low-carbon economy will have to 

occur according to a planned gradual shift from a mixed 

energy strategy. Investment would be needed to support a 

competitive renewable energy sector and for “decoupling” 

the economy from the environment by breaking the links 

between economic activity, environmental degradation, 

and carbon-intensive energy consumption (RSA, 2012; 

NSTF, 2013). Other successful initiatives include the 

Technology Top 100 programme and the Southern African 

Young Scientists Summer Programme.

The DST Ministerial Review (2012) suggested the 

establishment of an Industrial and Research Innovation 

Fund, the income of which will be derived from mineral 

royalty streams. Although the NDP recognises that 

mineral wealth exploitation in South Africa has historically 

disregarded environmental sustainability, it does propose 

that South Africa, as world leaders in deep mining and 

the reclamation of mine dumps, should capitalise on this 

competitive advantage. There is a lack of evidence to 

show that all stakeholders were consulted about these 

initiatives (HESA, 2013). Any future development has to 

be highly beneficial to the country and its citizens, as well 

as sustainable with a minimal impact on the environment.

Several pilot projects (e.g. wireless mesh network 

technology, essential oils SMEs, and the abalone hatchery 

project) need to be rolled out and developed into fully 

fledged sustainable industries. Such successful roll outs 

can be counted as achievements of the NSI and the DSTs 

strategic planning for innovation. Similarly, an assessment 

of the success of the current science missions (the Agulhas 

and Antarctic research, the Southern African Large 

Telescope, and MeerKAT) will be of interest, especially in 

view of the importance of our unique geographic location. 

After various reports recommended a review of TIA, the 

Minister of Science and Technology announced in her 

2015 Budget Vote that TIA implemented a successful 

turnaround strategy under a new Chief Executive 

Office. The new TIA strategy provides for three funds, 

namely a seed fund, aimed at assisting universities 

to translate research outputs into fundable ideas for 

commercialisation; a technology development fund 

available to organisations, individual entrepreneurs, and 

SMEs to advance technologies along the innovation 

value chain; and a commercialisation support fund. The 

success of the new TIA strategy is promising but has 

yet to be confirmed. 

58 World by Map. Coastline Lengths. The length of the coast for the countries of the world.  
Available at: http://world.bymap.org/Coastlines.html
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1.1.15 The South African STI landscape within 

which we function

The contemporary form of the South African NSI was 

constituted in the interregnum between the end of 

apartheid and the advent of democracy on 27 April 199459. 

The NSI was formally endorsed by the Government of 

National Unity in 1996; its policies echoed with global 

policies and were thought to be at the forefront of policies 

for developing countries, emerging economies, and 

“decolonised” societies. In the White Paper on Science 

and Technology, South Africa defined the NSI as “a set 

of functioning institutions, organisations and policies 

that interact constructively in the pursuit of a common 

set of social and economic goals and objectives”60. The 

NSI is a system that, in its broadest conception, is “the 

means through which a country seeks to create, acquire, 

diffuse and put into practice new knowledge that will 

help that country and its people achieve their individual 

and collective goals” (RSA, 1996). The White Paper on 

Science and Technology had envisaged the NSI as “an 

environment [that] would consist of all individuals and 

organisations involved in creating and using a knowledge 

base in order to build a better South Africa and would thus 

constitute a national system of innovation”. The policy 

framework enabling the NSI was also forward-orientated 

and specified a normative future state that will benefit 

all its inhabitants in terms of quality of life, employment, 

and freedom. The White Paper further declared that “a 

national system of innovation can only be judged as 

healthy if the knowledge, technologies, products and 

processes produced by the national system of science, 

engineering and technology have been converted into 

increased wealth, by industry and business, and into 

an improved quality of life for all members of society” 

(RSA, 1996). 

The Review was unable to unearth a comprehensive 

mapping of the national STI institutional landscape beyond 

that illustrated in Figures 3a and 3b on the following 

pages; the panel views this as an expression, possibly, of 

the prevailing state of knowledge about this landscape.

59 Maharajh, R. 2016. Racial Capitalism, Apartheid and Neoliberal Democracy: Transitions in Science, Technology and 
Innovation. In M. Scerri, ed., The Emergence of Innovation in South(ern) Africa: Long Histories and Contemporary Debates. 
Johannesburg: Mapungubwe Institute for Strategic Reflection and Real African Publishers.

60 RSA. 1996. White Paper on Science and Technology: Preparing for the 21st Century. Pretoria: Department of Arts, Culture, 
Science and Technology.
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figure 3a: south Africa’s National system of innovation 
Source: Institute for Economic Research on Innovation, 2015
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figure 3b: Alternative mapping of south Africa’s National system of innovation 
Source: DST
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Universities are part of the core of delivery for the NSI, 

and creative approaches to future research capacity, 

infrastructure development, and value addition to existing 

infrastructure use will be needed. Institutions need to 

rethink how, with limited resources, they can create this 

environment. A similar process with other components of 

the NSI (research institutions, state-owned enterprises, 

private industry) will move it towards an integrated delivery 

system. The results will create a significant leap for the role 

of research and innovation in the development agenda, 

and allow the DST to advocate for the centrality of the 

NSI in executing on government and societal priorities. 

The leadership collective for this sector are implored 

to afford critical attention to this exercise, and give a 

comprehensive response.

The positioning of research in universities has been under 

discussion for many years and the differentiation issue has 

obscured important questions about the future evolution 

of the university research subsystem. The designation 

of institutions as either research, teaching, or hybrid 

universities has created a lack of attention to the particular 

forms of research and innovation that can possibly occur 

at any of the 23 universities in South Africa. It is noted that 

universities will not all practice research to the same extent, 

but no university can engage successfully in building 

postgraduate degrees and research programmes if it is 

not engaged in research in the scientific arena. Hence, 

the practice of research and selected engagement in 

innovation is necessary in all universities and must be 

striven for. This is particularly the case in South Africa, 

which has a relatively small university system. It is further 

noted that not all South African universities have health 

and engineering faculties, thus limiting the capacity of the 

university research system in these disciplines. 

The relationship between universities and science 

councils requires greater attention with respect to the 

training of master’s and doctoral students as many 

universities have a limited capacity to supervise specific 

topics, while that capacity is readily available in science 

performing institutions. Science councils may have 

limited time available or be insufficiently incentivised to 

take on supervisory roles, specifically in cases where the 

institutions do not gain the recognition or the funding 

linked to the research supervision. Furthermore, research 

supervision at postgraduate and postdoctoral level is 

not currently a key item in the remit of science councils, 
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though many science councils do conduct postgraduate 

research supervision and postdoctoral programmes to 

a limited degree. 

The Sector Education and Training Authority system is 

supposed to be the springboard from which to train new 

employees or retrain existing employees. Young people 

leaving the tertiary system or Technical and Vocational 

Education and Training (TVET) colleges often need skills 

enhancement as they enter the market – this applies 

even more so to those who have not been able to 

attend tertiary institutions. SETAs replaced the previous 

industry training boards through the Skills Act in 2001. 

Unfortunately, their efficacy has been questioned in 

numerous studies. In the meantime, they have been 

transferred from the Department of Labour to the DHET, 

though it is not clear whether this has enhanced their 

delivery as evidenced by a task team set up in 2011 

and in comments by the Minister for the DHET in 2010. 

The SETAs has also been the subject of legal action by 

industry bodies like Business Unity South Africa and the 

DHET. The result is that the SETAs is not delivering on its 

skills enhancement mandate. Industry participants have 

largely given up and view the levy as another wasteful 

tax. The amount of money is considerable, more than 

R15 billion in 2014/15.

Though the state is, and for the foreseeable future will 

likely remain, the primary custodian of SA’s national TVET 

system, the two most important resources for achieving 

quality in any TVET system – namely, opportunities for 

work-based learning and availability of skilled practitioners 

to train others – are in the hands of employers and 

therefore largely of the private sector. Effective interaction 

between the public and private sectors in this respect is 

critical, not only in order to support the STIIL in research 

and innovation, and science and technology activities, 

but because of the significant number of staff in public 

research institutions (PRIs) who support these activities 

and whose skills and competencies derive from – or 

ideally should derive from – the TVET sector.

Universities often make research facilities available to other 

institutions with which they collaborate, but invariably 

the custodian has preference or priority over the facility, 

even though there may be more critical applications for 

the infrastructure in projects external to the particular 

university. Significant investment has been made in 

infrastructure that may have a limited benefit for the 

particular institution, whereas these facilities may offer 

resources that can increase research infrastructure 

availability. 

The national Centres of Excellence programme for 

research is managed as a consortium. The competitive 

bidding process defines which institutions and/or 

institutional research entities become members of any 

particular consortium. The winning group then manages 

the programme to the exclusion of other universities 

and university research entities. Bid invitations preclude 

institutions from participating in more than one bid, even 

where they are complementary.

Lastly, state-owned enterprises are undertaking a key 

developmental role in the country and often have vast 

experience in the implementation of technology-driven 

mega projects and can, therefore, assist in shaping how 

R&D spend and priorities can be managed for elevated 

impact.

In the 21st century digital economy, demand is growing 

for knowledge production in all sectors. SOEs are at 

the core of delivery for the national developmental 

agenda and some innovative thinking is needed to 

consider creative approaches to future delivery capacity, 

infrastructure development, and greater value addition 

from existing infrastructure utilisation. SOEs are 

strategically instrumental in the use of limited resources 

in partnership with universities and R&D institutions 

to drive competitiveness and to meet the country’s 

developmental goals.

In conclusion, South Africa has an STI landscape with a 

healthy complement of motivated, knowledgeable, and 

skilled educators and scientists. Now, a vision of the 

future institutional landscape and of the financial reality 

of that landscape needs to be developed so that the 

necessary policies, structures, linkages, and partnerships 

can be established. 
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1.2 international comparison of stiil

In defining the concept of innovation, the 1996 South 

African White Paper on Science and Technology included 

the following comment made by the Auditor-General 

of Canada: “Innovation tends not to arise by itself; it is 

generated and sustained through the efforts of people: 

innovation is where the spirit is. It cannot be legislated, 

or brought about by edict. It comes from individuals and 

from creative and interactive communities. Like happiness, 

innovation wilts in a climate of criticism and repression 

yet thrives in an environment of encouragement and 

support”. The two decades since the adoption of the 

White Paper has indeed afforded many of the science, 

technology, and innovation institutions the opportunity 

and challenge to either wilt or thrive. Notwithstanding 

their capacity for renewal and their efforts at securing 

their continued existence, significant questions about 

their organisation and structuring within a national system 

of innovation approach has resulted in the appointment 

of a Ministerial Science, Technology and Innovation 

Institutional Landscape Review Panel in 2015. 

This brief overview substitutes for a more extensive 

international benchmarking exercise which was not 

possible due to time and resource availability challenges. 

After this introduction, we engage with the literature to 

provide some conceptual and theoretical clarifications 

regarding STII. Specifically, it is established that due to 

the complex array of interdependencies, no national 

systems of innovation can be directly compared or 

benchmarked. Sixteen years after the adoption of the 

1996 White Paper, the Report of the Ministerial Review 

Commission found in its international comparative study 

that “Each innovation system is unique to itself while 

bearing superficial resemblance to others, since there are 

generic elements” (DST, 2012: 131 or 124). Consequently, 

the country examples chosen for this overview include: 

Cuba, the smallest non-capitalist political economy; the 

emerging geopolitical bloc of Brazil, Russia, India, and 

China; and the most advanced capitalist economy, the 

USA. A brief synopsis of comparison is presented with 

the object of determining how different socio-economic 

formations evolve STII arrangements that are context 

specific, historically determined, and appropriate to 

their ideological orientation. None of the country cases 

are engaged with in an exhaustive manner. Rather, 

selected aspects are focused on to surface appropriate 

mechanisms relevant to enabling steering, coordination, 

and better governance of the STIIL in South Africa. Lastly, 

this section summarises how the lessons learnt from the 

comparisons might be used to revise the governance of 

STI institutions in South Africa.

1.2.1 Conceptual and theoretical clarifications

Geoff Hodgson defines institutions as “systems of 

established and prevalent social rules that structure 

social interactions” (2006: 138)61. As standardised patterns 

of rule-governed behaviour, institutions have acted as 

critical mechanisms through which social, economic, and 

political changes have been effected, consolidated, and 

even overturned. As a meta-level concept, institutions 

are the means through which socio-economic and 

political policies and strategies are given form and 

function by enabling ordered thought, and constraining 

the expectations and actions of individuals (ibid.: 139). 

The institution of science, technology, and innovation 

could be seen as the rules that emerge within historically 

determined contexts. They therefore reflect the balance 

of social, economic, and political power at the time of 

their emergence. 

The history of science, technology, and innovation in 

South Africa extends well before the colonial insertion 

of the territory into an international circuit of mercantile 

capital. The violence of expropriation and exploitation 

that accompanied the establishment of a European 

settlement in Cape Town in 1652 did however neglect 

the indigenous knowledge systems and thereby relegated 

the native inhabitants of the territory to subservient roles 

caricatured by racism. With the establishment of racial 

capitalism in the late 19th century and its subsequent 

modification as “apartheid” in the mid-20th century, South 

Africa experienced an expansion of science, technology, 

and innovation institutions albeit imbued with patriarchy, 

racism, heteronormativity, and strongly informed by the 

prevailing religiosity of the apartheid regime (Christian 

nationalism).

61 Hodgson, G. 2006. Economics in the Shadows of Darwin and Marx: Essays on Institutional and Evolutionary Themes. 
Cheltenham: Edward Elgar Publishing.
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The post-apartheid regime was installed in 1994 and 

premised upon the establishment of a constitutional 

democracy and a universal franchise. This rupture with 

the trajectory of racial capitalism and apartheid sought 

to ostensibly reconstruct and develop South Africa as 

a united country characterised by non-sexism, non-

racialism, and constitutionally framed democratic rights. 

It was therefore expected that the institutions inherited 

from apartheid would either be dismantled, reformed, or 

transformed, if possible, as deemed necessary for the 

purposes of enabling a better life for all of the country’s 

citizens. In the context of science, technology, and 

innovation, the government of South Africa adopted a 

national system of innovation approach through a White 

Paper (1996). The White Paper argued that the country 

sought “to harness the diverse aspects of S&T [science 

and technology] through the various institutions where 

they are developed, practised or utilised” (RSA, 1996: 11). 

As noted previously, the STI landscape in South Africa 

has also been populated by institutions that arose at 

particular conjunctures and often for specific purposes. 

With the passage of time, some of these institutions 

developed additional capacities for transformation and 

even built capabilities which afforded them the possibility 

to reform themselves. A third possibility renders a situation 

where contextual changes are of such proportions 

that institutions are rendered irrelevant, incapable of 

transformation, and are thereby disestablished. Within 

these scenarios, it is also important to note that the 

portfolio of STI institutions inherited from the apartheid 

regime may not necessarily have been complete or 

adequate to the demands of a united, non-racial, non-

sexist, and democratic South Africa. 
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1.2.2 Cuba

The Republic of Cuba emerged in a territory located 

in the Caribbean Sea. Cuba was occupied by various 

Amerindian peoples until its colonisation by Spain in the 

15th century. Cuba was ruthlessly exploited although 

its pattern of development differed from the other 

plantation economies surrounding it. While it established 

an urbanised core to support the Spanish empire, Cuba 

also became home to approximately 50 000 slaves by 

the mid-18th century. By the end of 1762, Britain had 

invaded Cuba and accelerated the use of unfree labour 

while integrating the territory with the emergent United 

States of America. This occupation only lasted for a 

year, and Cuba was exchanged for Florida. The return to 

Spanish rule unleased further intensification of the slave-

based sugar economy and by the 19th century Cuba’s 

population was composed of an equivalent number of 

black slaves and white colonists. After various revolts 

in favour of national liberation were suppressed by the 

Spanish military, Cuba eventually became a Republic 

in 1902. Its sovereignty was under conditionalities that 

included rights of intervention in its affairs especially with 

respect to its finances and foreign relations. The Cuban 

Revolution established the current state formation in 

1959 and since 1965 the country has been ruled by the 

Communist Party of Cuba. 

By 2015, Cuba had grown its population to 11,2 million 

people who experience a significantly high human 

development standard albeit at low levels of income. 

According to Fidel Castro Díaz-Balart and Antonio Hidalgo, 

“Cuba’s experience in the configuration of the Science 

and Technological Innovation System shows that the 

generation of a significant scientific and technological 

base, the training of human resources and state support 

for science, technology and innovation as part of the 

economic and social development policy are prerequisites 

to obtaining new products and services” (2015: 1)62. 

Cuba’s Science and Technological Innovation System 

is governed, coordinated, and managed by the Ministry 

of Science, Technology and Environment (CITMA), 

which implements and controls state and governmental 

policies. A Cuban Science and Technology Observatory 

analyses and assesses prospective strategic issues for 

STI development, while also establishing priorities of 

socio-economic and environmental development. A 

Funding Centre for Innovation of the CITMA distributes 

Cuba’s centrally allocated budget directly to the country’s 

47 public STI institutions (segmented as: universities, 

higher institutes, higher pedagogical institutes, centres 

of higher education, and higher polytechnic institutes). 

Funding is allocated according to Cuba’s National Plan 

of Science and Technology. 

Other institutional formations such as the Scientific and 

Technological Information Institute (IDICT) offer information 

services for S&T development such as the web-based 

platform RedCiencia63. A National Forum of Science and 

Technology64 was established between the provincial 

Centre for Information and Technology Management 

and the National Library on Science and Technology of 

the IDICT. Both of the partners in the collaboration are 

attached to CITMA and the digital portal offers a means to 

“integrate the masses in the mission to find useful solutions 

that solve the everyday problems of Cuba, such as being 

unable to import spare parts and essential supplies as a 

result of the economic and financial blockade the United 

States imposes” (translated from website: 24/09/16). 

The Scientific-Productive Poles, National Association 

of Innovators and Rationalizers, and Juvenile Technical 

Brigades also act to “promote and integrate innovation 

efforts, especially to interconnect the scientific and 

technological research with the productive sectors” (Jover 

et al., 2011: 100-101)65. Figure 4 provides a schematic 

representation of the Cuban Science and Technological 

Innovation System. 

62 Díaz-Balart, F. and Hidalgo, A. 2015. The Science and Technological Innovation System of Cuba: The Challenges Faced in 
the Context of Globalisation. 13th Globelics International Conference. Havana.

63 http://www.redciencia.cu/ 
64 http://www.forumcyt.cu/ 
65 Jover, J., Arriete, L., Ones, I., González, A. and Cuevas, J. 2011. Cuba: University, Innovation, and Society: Higher 

Education in the National System of Innovation. In B. Göransson and C. Brundenius, eds., Universities in Transition – the 
Changing Role and Challenges for Academic Institutions. New York: Springer.
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figure 4: cuba’s Nsi
Provided by: Prof. Rasigan Maharajh
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1.2.3 Brazil

The 1975 discovery of an 11 500-year-old skeleton 

(Luzia Woman) established a longer timeline of human 

occupation of the territories that would become Brazil. 

The Portuguese colonised the territory in 1500 which 

by then had an estimated local indigenous population 

of approximately 11 million people. Brazil’s colonial 

history is also inextricably linked with the transatlantic 

slave trade. Nearly 40% of the transatlantic slave trade 

(four to five million people) were removed from west 

Africa and deposited in Brazil between the 17th and late 

19th centuries. The current population by ethnic group 

reveals that the country hosts approximately 91 million 

people who classify themselves as white, 83 million as 

pardo (brown or mixed race), 14 million as black, and 

0,9 million as indigenous Brazilians. 

The colony became the United Kingdom of Portugal, Brazil 

and the Algarve in 1815, and gained its independence in 

1822 as a unitary state governed under a constitutional 

monarchy and a parliamentary system. In 1964, a military 

coup d’état established a vicious authoritarian regime 

that clung to power until Brazil returned to being a civilian 

democratic federal republic in 1985. The current status 

of Brazil is however under question as the democratically 

elected government of the Workers Party was removed 

through a constitutional impeachment process and its 

erstwhile electoral partner, the Democratic Movement 

Party, assumed control over government in 2016. The 

Federative Republic of Brazil has only been in existence 

for approximately 31 years. The Ministry of Science 

and Technology (MCT) was established in 1985. Its 

responsibilities were amended in 2006 by means of Decree 

Law 5,886 which specified its roles to be as follows:

•	 Define	the	national	policy	on	STI;

•	 Plan,	coordinate,	and	supervise	science	and	technology	

activities; and

•	 Establish	national	policies	relative	to	biosecurity,	space	

and nuclear energy, and the control of exports of 

sensitive goods. 

Brazil consolidated its MCT into a Ministry of Science, 

Technology and Innovation (MCTI) in 2011. The MCTI 

continues the original purpose of the MCT and also 

serves as the secretariat of the National Council for 

Science and Technology (CCT), which is responsible 

for assisting the Presidency of the Republic in the 

definition and implementation of the national policy on 

scientific and technological development. The CCT 

has 13 representatives from the federal government, 

eight representatives from the productive sector, and 

six representatives from the STI sector (universities and 

research centres). The MCTI also includes four thematic 

secretariats that carry out their institutional mission and 

report to the executive secretariat. They are the Secretariat 

for Research and Development Policies and Programmes, 

the Secretariat for Science and Technology for Social 

Inclusion, the Secretariat for Technological Development 

and Innovation, and the Secretariat for Computer Science 

Policies. They are responsible for articulating, managing, 

and implementing policies and programmes relative to 

their specific areas of accountability (Lemarchand, 2010)66.

The MCTI has the following STI institutions: The National 

Committee on Nuclear Energy, Brazilian Space Agency, 

National Technology Institute, Brazilian Physics Research 

Centre, Telecommunications Research and Development 

Centre, National Biosafety Technical Commission, and 

the Centre for Strategic Studies and Management. The 

MCTI also includes the National Council on Scientific 

and Technological Development (CNPq67), the Funding 

Entity for Studies and Projects (FINEP68), the Coordinating 

Authority for Perfecting Higher Rank Staff, the National 

Science and Technology Development Fund (FNDCT69), 

and works closely with the National Bank for Economic 

and Social Development (BNDES70).

66 Lemarchand, G, ed. 2010. National Science, Technology and Innovation Systems in Latin America and the Caribbean. 
Science Policy Studies and Documents in LAC, 1. Regional Bureau for Science in Latin America and the Caribbean. 
Montevideo: UNESCO. 

67 The CNPq promotes, encourages, and funds technological development through a variety of instruments related to the 
funding of postgraduate studies, the funding of STI projects, and the support of STI events and publications.

68 FINEP is the main funding institution for STI activities at the federal level and supports projects through the following 
instruments: non-reimbursable financial support for STI, reimbursable support for innovation at enterprises, and non-
reimbursable funding for entrepreneurial innovation and investments (venture fund, seed capital, and venture capital funds).

69 The FNDCT is made up of sectoral funds such as: Aeronautics, Agro-business, Biotechnology, Energy, Fuel oil, and 
Minerals, among others.

70 The BNDES mainly funds social and economic projects that may include STI activities through the Investment Funds 
Programme, CRIATEC Programme, and Technology Fund (FUNTEC). 
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Besides the MCTI, other ministries of the federal government of Brazil also maintain STI institutions. The table below 

provides a sample of these.

table 1: sample of brazilian sti institutions

Ministry STI institution

Agriculture and Supplies
•	 Brazilian	Agriculture	Research	Enterprise
•	 Food	Technology	Institute

Defence
•	 Aeronautics	Technical	Centre
•	 Brazilian	Army	Technological	Centre

Development, Industry and Foreign Trade
•	 National	Metrology,	Normalization	and	Industrial	Quality	Institute
•	 National	Industrial	Property	Institute

Health Oswaldo Cruz Foundation

Mining and Energy
•	 Leopoldo	Américo	M.	de	Mello	Research	and	Development	

Centre 
•	 Electric	Energy	Research	Centre

Additionally, the Brazilian Industrial Development Agency, 

created in December 2004, funds STI industrial activities 

through the following programmes: the promotion 

of practices relative to productive development and 

innovation environment, sectoral competitive funding, 

and funds for strategic areas. At the subnational level, 

a range of instruments specific to particular states have 

been created. The Technological Research Institute of the 

State of São Paulo and the Foundation for the Promotion 

of Research of the State of São Paulo (FAPESP) are among 

the most famous of such agencies. The FAPESP supports 

scientific and technological research through scholarships 

and financial support to research. FAPESP belongs to the 

network of State Foundations for Supporting Research, 

which includes 21 foundations at the federal level, 

organised by the National Council on Foundations for 

the Protection of Research. They manage the Support 

Programme for Research in Companies technological 

fund, along with the FINEP (Lemarchand, 2010).

The monitoring and evaluation of STI activities is an 

allocated responsibility of the executive entities or the 

funding entities. The national system as a whole is 

assessed by the MCTI Office for Oversight and Evaluation 

by means of indicators elaborated at the General Indicators 

Coordination department. As noted by Lemarchand, “Of 

importance are the facts that Brazilian efforts to provide the 

innovation system with the financial resources correspond 

to the results expected, and that between 2000 and 2008, 

Brazil more than doubled the R&D budget” (2010: 162). 

Notwithstanding the obvious successes of the Brazilian 

NSI, the regime of the Brazilian Democratic Movement 

Party has reduced the status of S&T by fusing the MCTI 

to telecommunications and Internet regulations in May 

2016. The demotion was one of the initial acts of the 

coup government and has elicited strong disapproval by 

the country’s STI community (Angelo, 2016)71. 

71 Angelo, C. 2016. Demotion of Science Ministry Angers Beleaguered Brazilian Researchers. Nature, 533(301). 
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The following figure shows aspects of Brazil’s NSI that are directly coordinated by the MCTI.

figure 5: brazilian Nsi directed by the mcti
Provided by: Prof. Rasigan Maharajh
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The NSI in Brazil is, of course, wider that just the MCTI, and Figure 6 shows how the MCTI attempts system-wide 

coordination.

figure 6: brazilian system-wide Nsi 
Provided by: Prof. Rasigan Maharajh
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1.2.4 Russia

Russia has a long history of science and technology. The 

Russian Academy was created in 1783 and merged into 

the Imperial Saint Petersburg Academy of Sciences in 

1841. In 1917, the country embarked upon the first major 

attempt at constructing an alternative developmental 

path to the hegemony of capitalism. The Union of Soviet 

Socialist Republics (USSR) was supportive of S&T and 

agreed that the Russian Academy would report to the 

Department of the Mobilisation of Scientific Forces 

of the People’s Commissariat for Education in 1918. 

The Russian Soviet Federative Socialist Republic also 

created a Socialist Academy of Social Sciences in 1918 

as a transformative initiative aimed at bolstering the 

Marxist approaches to S&T. This was later renamed as 

the Communist Academy in 1924. By 1925, the Soviet 

government formed the Academy of Sciences of the 

USSR which was recognised as the highest All-Union 

scientific institution in Russia. The Communist Academy 

was liquidated by the decree of the Council of People’s 

Commissars of the USSR and the Central Committee 

of the All-Union Communist Party in 1936 and joined 

with the Academy of Sciences of the USSR, thereby 

consolidating the unification of all scientific workers 

into one state scientific centre. Notwithstanding its 

phenomenal achievements of catapulting Russia from a 

feudal agrarian society into one of the two superpowers 

of the 20th century, the USSR was dissolved in 1991. 

In that same year, the Academy was reconstituted as 

the Russian Academy of Sciences by a decree of the 

President of the Russian Federation which also affirmed 

its status as the highest scientific institution in Russia.

The Ministry of Education and Science of the Russian 

Federation was established in 2004 and is responsible 

for formulating strategy and basic priorities of research 

and development. The Ministry is the federal executive 

authority responsible for the state policy development and 

normative and legal regulation in the sphere of education; 

research; scientific, technological, and innovation activities; 

nanotechnology; intellectual property; nurturing; and social 

support and social protection of students and pupils of 

educational institutions. It is estimated that Russia is 

host to approximately 4 000 STI institutions staffed by 

nearly one million personnel. Over half of these STIIs are 

engaged in scientific research. The Russian Academy of 

Sciences is the community of the top-ranking Russian 

scientists and is the principal coordinating body for basic 

research in natural and social sciences, technology, and 

production in Russia. It is composed of more than 350 

research institutions. Applied science and technology is 

mainly done in institutions and design bureaus belonging 

to different Russian ministers. 

In 2013, Vladimir Putin’s government sought to merge the 

Academy of Sciences with the medical and agricultural 

academies, while also transferring control of its real estate 

to the Federal Agency for Scientific Organizations. The 

new role for the Academy was to provide expert advice 

to government, which was widely criticised by scientists 

in Russia. The Russian government has also set up a 

funding agency for basic research, the Russian Science 

Foundation, to expand the spectrum of competitive 

funding mechanisms. The transition to a competitive grant 

funding system is now embedded in the federal target 

programmes and in the distribution of state-assigned 

research programmes. In August 2016, President Vladimir 

Putin appointed Olga Vasilyevich, a church historian, as 

the country’s science and education minister. 

Figure 7 illustrates the NSI of Russia.
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figure 7: Russian Nsi
Provided by: Prof. Rasigan Maharajh
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1.2.5 India

The subcontinent of India has a long history of science 

and technology. Evidence shows elementary forms of 

scientific and technological practices from approximately 

5500 BCE. Paradoxically, it is considered among some 

historians that the colonisation of the territory by the British 

induced a period of scientific and technological decline. 

According to McClellan and Dorn, given “its technological 

complexity, India actually underwent an astonishing 

process of deindustrialization with the coming of formal 

British rule in the nineteenth century” (2006: 148)72. The 

British ruled over India as a dominion between 1858 and 

1947, with the Queen of England styling herself as the 

Empress of India, although the British East India Company 

had already established a presence on the subcontinent 

by 1601. The Mughal Empire, which had conquered 

large parts of India, was a formidable force and even 

the Dutch East India Company fought the British and 

thereby fended of colonisation for just over 150 years. The 

decline of the latter two opened the way for the British 

to consolidate their presence and incorporate India into 

its circuit of mercantile capital. The struggle for national 

liberation ensued, with the Indian National Congress, 

founded in 1885, playing a critical role in India becoming 

independent, albeit in a partitioned form, in 1947.

The government-administered component of India’s NSI 

is coordinated through the Office of the Prime Minister. 

This apex of executive power includes provision of a 

Chief Science Adviser and a Science Advisory Council. 

The country’s Prime Minister exercises de jure control 

over the NSI through the National Council on Science 

and Technology, the Minister of State for Science and 

Technology (who has control over day-to-day operations 

of the science and technology infrastructure), and the 

Ministers of State responsible for ocean development, 

atomic energy, electronics, and space. Other ministries 

and departments, such as agriculture, chemicals and 

fertilisers, civil aviation and tourism, civil supplies, coal, 

defence, environment, food, forests and wildlife, health and 

family welfare, home affairs, human resource development, 

non-conventional energy sources, petrochemicals, and 

petroleum and natural gas also have significant science 

and technology components and answer to the Prime 

Minister through their respective portfolios. 

The Ministry of Science and Technology was established 

in 1971 to formulate science and technology policies 

and implement, identify, and promote “frontline” research 

throughout the science and technology infrastructure. The 

Ministry, through its subordinate Department of Science 

and Technology, also coordinates intra-governmental 

and international cooperation and provides funding for 

domestic institutions and research programmes. The 

Department of Scientific and Industrial Research, a 

technology transfer organisation, and the Department of 

Biotechnology, which runs a number of developmental 

laboratories, are the Ministry’s other administrative 

elements. 

The National Council on Science and Technology is at the 

apex of the science and technology infrastructure and is 

chaired by the Prime Minister. The integration of science 

and technology planning with national socio-economic 

planning is carried out by the Planning Commission. 

Scientific Advisory Committees in individual socio-

economic ministries formulate long-term programmes 

and identify applicable technologies for their particular 

area of responsibility. The rest of the infrastructure has 

seven major components. The national-level component 

includes government organisations that provide hands-

on research and development, such as the Ministries of 

Atomic Energy and Space, the Council of Scientific and 

Industrial Research, and the Indian Council of Agricultural 

Research. 

The second component, organisations that support 

research and development, includes the Departments 

or Ministries of Biotechnology, Non-conventional 

Energy Sources, Ocean Development, and Science 

and Technology. The third-echelon component includes 

government research and development agencies, which 

are usually involved with agriculture, animal husbandry, 

irrigation, public health, and the like and are also part of the 

national infrastructure. The four other major components 

are the university system, private research organisations, 

public sector research and development establishments, 

and research and development centres within private 

industries. Almost all internationally recognised university-

level research is carried out in government-controlled 

or government-supported institutions. The National 

72 McClellan, J. and Dorn, H. 2006. Science and Technology in World History: An Introduction. 2nd ed.  
Baltimore: The Johns Hopkins University Press.
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Research and Development Corporation transfers the 

results of government-sponsored research to both public 

and private sector industries. This Corporation is part of 

the Ministry of Science and Technology and has as its 

purpose the commercialisation of scientific and technical 

know-how, the promotion of research through grants and 

loans, the promotion of government and industry joint 

projects, and the export of Indian technology. 

Figure 8 provides a schematic representation of the 

Indian NSI.

figure 8: indian Nsi
Provided by: Prof. Rasigan Maharajh
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1.2.6 China

The territory of China has a long history of hominid 

occupation with the fossil remains of Peking Man being 

dated to approximately 780 000 years ago and Homo 

sapiens having a presence since at least 125 000 years 

ago. Evidence of pottery exist from 20 000 years ago 

and the domestication of animals since approximately 

10 000 years ago. The area between the Yellow and 

Yangtze Rivers is known as one of the earliest sites of 

agriculture. Arising from such ancient origins, China made 

significant contributions to the global stock of scientific 

and technological knowledge. The first centralised, unified, 

multi-ethnic state in Chinese history was formed two 

centuries before the Common Era. A number of feudal 

dynasties established themselves and also created a 

permanent civil service that ensured continuity between 

the kingdoms. Colonial ambitions from among the 

countries of western Europe were effectively rebuked 

by the Chinese government and subsequent nefarious 

strategies such as the opium wars furthered China’s 

isolation from world systems. The establishment of the 

Republic of China in 1912 brought almost four millennia 

of monarchical rule to an end. The Republic only lasted 

for 37 years. This period saw the establishment of 

Academia Sinica in 1928 to promote and undertake 

scholarly research in sciences and humanities. It is now 

located in Taipei.

The Chinese Communist Party assumed leadership and 

renamed the country as the People’s Republic of China 

(PRC) in 1949. According to Gao and Tisdell, “China’s 

science and technology base was very weak” at the time 

of the creation of the PRC (2003: 3)73. The State Science 

and Technology Commission (SSTC) was established as 

a ministerial-level organ of the State Council and tasked 

with the responsibility for overseeing the work of civilian 

research institutes subordinate to the various industrial 

ministries and provincial-level, prefectural, or municipal 

bureaus. It is estimated that the SSTC oversaw more 

than 80% of China’s 10 000 STI institutions. The SSTC 

also had the primary responsibility for coordinating 

science policy with the state’s planning and budgeting 

operations by working in coordination with the State 

Planning Commission, the State Economic Commission, 

and the Ministry of Finance. The importance of science 

and science policy was indicated by the high state and 

party rank of the ministers and vice ministers placed in 

charge of the State Science and Technology Commission. 

Provincial-level units, responsible for budgeting, planning, 

and coordinating across administrative hierarchies, had 

their own science and technology commissions. 

The Ministry of Science and Technology (MOST) of the 

People’s Republic of China was established in 1998. 

MOST drafts plans, principles, policies, and relevant laws 

for the development of national science and technology. 

MOST oversees key public interest related programmes 

and formulates national research, high-tech research 

development, and science and technology support 

projects. The Chinese Academy of Sciences has a 

research staff of 50 000 and has an extensive system 

of 100 research institutes and laboratories. 

Figure 9 indicates the political leadership of China’s NSI.

73 Gao, Z., and Tisdell, C. 2003. China’s Reformed Science and Technology System: An Overview and Assessment. Working 
Paper No. 24. Working Papers on Economic Theory, Applications and Issues. Brisbane: University of Queensland.
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figure 9: chinese Nsi (political)
Provided by: Prof. Rasigan Maharajh
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The PRC attempts to achieve national S&T policy 

coordination through a high-level State Council Science 

and Education Leading Group comprised of the leaders 

of the major science agencies, including the Director of 

the National Development and Reform Commission; 

the Ministers of Science and Technology, Education, 

Finance, and Agriculture; the Presidents of the Academies 

of Science and Engineering; the Director of State 

Administration for Science, Technology, and Industry 

for National Defence; and the President of the National 

Natural Science Foundation of China. An organisation 

chart of the government institutions that govern science 

and technology in the PRC is shown in Figure 10. 

figure 10: chinese Nsi (organisational)
Provided by: Prof. Rasigan Maharajh
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1.2.7 United States of America

The United States of America is the most advanced of 

the mature capitalist political economies of the world. The 

NSI of the USA evolved over centuries and is therefore 

complex and intricately interdependent. According to 

Shapira and Youtie, the USA has “a highly decentralized 

and diverse innovation system, involving multiple actors, 

including branches of federal and state governments, 

public agencies, universities, the private sector, and 

non-profit and intermediary organisations. The system 

combines a high level of R&D (with basic research 

sponsored particularly by federal government agencies) 

and a strong orientation towards applications and the 

market” (2010: 2)74. According to the National Science 

Board, “the United States is by far the largest performer 

in R&D, followed by China, whose R&D spending is 

nearing that of the EU total. Together, the United States 

and China accounted for almost half of the estimated 

$1.67 trillion in global R&D in 2013” (2016: 13-14)75.

Giovanna Vertova exposed a paradox in the USA’s 

supposed fundamentalist approach to “free markets” 

and “private-sector efficiencies” over “public-sector 

inefficiencies” (2014: 14)76. Vertova supports this 

assessment by invoking the critical work of Mariana 

Mazzucato, which challenges the foundational 

assumptions by presenting a detailed account of the 

performance of the most innovative industries in the 

USA over the previous decades (2013)77. Mazzucato 

demonstrated how the USA essentially played the role 

of a riskier entrepreneur than most private firms and that 

private firms relied heavily upon state support, even to 

the extent where the more innovative private firms were 

able to take advantages from the state without paying for 

them (ibid.). Vertova therefore suggests that the “State 

should first carry out innovations directly (that means 

creating new knowledge and applying it to production 

processes in a completely public value chain), and 

second, address these innovative activities toward more 

basic social needs, which may be better off in public 

hands than in free market competition, thus becoming 

an innovator of first resort” (2014: 14). An example of 

this in South Africa occurred in the arms industry with 

Armscor, the procurement agency of the Department 

of Defence, which was created to enhance weapons 

invention and delivery. One unintended consequence 

was the spawning of high-tech firms in the Pretoria region 

and the support for high-tech skills development. Many 

of these entrepreneurial firms still exist today, focusing 

on the delivery of (in many cases) peaceful high-tech 

products, including exports.

Figure 11 provides a useful schematic to appreciate 

the NSI in the USA. This figure shows the “multiple and 

diverse actors from government, academia, the private 

sector, and non-profit organizations [that] are involved 

in and motivate the US innovation system” (Shapira and 

Youtie, 2010: 3).

74 Shapira, P. and Youtie, J. 2010. The Innovation System and Innovation Policy in the United States. In R. Frietsch and  
M. Schüller, eds., Competing for Global Innovation Leadership: Innovation Systems and Policies in the USA, EU and Asia. 
Stuttgart: Fraunhofer IRB Verlag.

75 National Science Board. 2016. Science and Engineering Indicators 2016. Arlington: National Science Board, National 
Science Foundation.

76 Vertova, G. 2014. The State and National Systems of Innovation: A Sympathetic Critique. Working Paper No. 823. New 
York: Levy Economics Institute.

77 Mazzucato, M. 2013. The Entrepreneurial State: Debunking Public vs. Private Sector Myths. London: Anthem Press.



62  //  KE NAKO: Research and innovation for socio-economic impact now!

figure 11: Nsi of the UsA
Provided by: Prof. Rasigan Maharajh
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1.2.8 Conclusions and recommendations

While all of the six countries presented in the earlier 

sections are indeed joined together in a globalised 

system of production, distribution, consumption, and 

waste management, each of them has a domestic NSI 

that reflects the particular attributes of that country’s 

evolutionary history. All six countries are also the results 

of various struggles for national liberation with three 

(Cuba, Russia, and China) explicitly attempting to 

construct their societies along non-capitalist pathways. 

Other than the USA, all five countries also experienced 

different variations of state-led development with Brazil 

attempting such a route under military rule and India 

under civilian oversight. As a consequence, these different 

socio-economic formations generated their STII and 

their collective arrangements within context-specific, 

historically determined, and ideologically coherent 

circumstances. Such a variety of causalities render the 

possibility of benchmarking at a systems level irrelevant 

and inappropriate. Rather, it is possible to derive specific 

lessons from understanding how their respective NSI’s 

function and generate innovation outcomes.

Cuba, the smallest of the six countries, remains a 

planned economy. Its STI institutions are well organised 

and steered through a relatively uncomplicated system. 

The capacity of Cuba to retain its STI institutions as 

public good agencies will be sorely tested as the country 

transitions beyond its command arrangements and it is 

more deeply engaged with market institutions. Brazil, 

the country which most closely resembles the South 

African situation, developed a well organised and deeply 

participative system of governance. The capabilities of 

its STI institutions are orientated towards addressing 

socio-economic and political challenges. However, the 

recent regime change may reinvigorate neo-liberal reforms 

and seek to commercialise much of the country’s NSI. 

Russia had effective and well capacitated STI institutions 

which ensured that the Soviet Union was able to attain a 

comparatively high developmental status for its citizens 

while also acting as a superpower. With the demise of the 

USSR, Russia underwent “shock therapy” as a means 

of privatising its extensively socialised productive sector. 

Its STIIs nearly atrophied as the consequence of a loss 

of skills to capitalist countries and the public sector was 

forced into austerity. The nationalist orientation of the 

current regime in Russia is, however, careful not to allow 

a further deterioration of its STIIs even though its current 

attack on the Russian Academy of Sciences may have 

negative consequences for its NSI. 

India exhibits many structural similarities to South 

and Southern Africa. Its NSI however remains small 

and relatively underused by its productive sector. The 

governance of its system is extremely bureaucratic and 

hence lethargic. Whereas the Indian system evolved 

by design, South Africa may be mimicking some of its 

attributes albeit by default and in the absence of a more 

strongly engaged enterprise sector. China represents 

the most crucial example of catch-up and leapfrogging 

in the history of global capitalism. The STI institutions of 

the Chinese NSI are coordinated and steered through a 

planning structure similar to Cuba. A major difference, 

besides the obvious differences in scale, is the fact that 

China is deeply immersed within the international division 

of labour and the global circuit of capital. Whist ostensibly 

still maintaining its orientation as a socialist country with 

Chinese characteristics, the capacity of the country to 

steer widespread creative destruction has ensured that 

it now rivals the USA as the fastest growing emerging 

economy. The USA continues to reflect the most advanced 

organisation of global capitalism within one country. Its 

STI institutions operate with wide degrees of autonomy 



64  //  KE NAKO: Research and innovation for socio-economic impact now!

albeit conjoined in the maintenance of USA hegemony. 

The main users and beneficiaries of the USA’s STI 

institutions are private enterprises. This situation works 

to the benefit of its corporate and investment sectors. 

The large number of transnational corporations (TNCs) 

that derive additional support from the USA’s impressive 

STIIs are also testament to the possibilities created by 

state-led innovation. In the latter case, the USA acts as 

an innovator of first resort, thereby reducing the risk for 

its TNCs and large, medium, small, and micro-enterprises 

to occupy significantly profitable positions in global value 

chains that are subsidised by the huge public investments 

in the NSI.

Based on the above-mentioned conclusions, it is difficult 

to discern recommendations for the Ministerial Panel 

reviewing the South African STIIL. Rather, it is important 

to recognise that the STI institutions of all comparators 

work for their respective political economies. There is a 

high level of endogeneity with the individual STI institutions 

representing meritocratic patriotism. Some elitism may 

exist, but the broader contributions of the STI institutions 

to domestic problem-solving, improving the quality of living 

for citizens, and enlightening the potential for enterprise 

development are unmistakable. 
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2.1 terms of reference

The terms of reference against which the STIIL panel 

members were originally appointed in September 2015 

were subsequently partially amended, both through written 

changes and through supplementary verbal clarifications 

by the Minister. Moreover, in February 2017 the Minister 

disseminated a letter advising the panel of the submission 

date for the final report (end of April 2017) and included 

in the letter the following precise formulation, which was 

subsequently adopted by the panel, as the final and 

overarching remit for its work: 

•	 To	establish	the	extent	to	which	the	science,	technology,	

and innovation institutional landscape is able to 

assist in the achievement of South Africa’s National 

Development Plan and the country’s socio-economic 

needs. This includes identifying gaps in the institutional 

landscape.

•	 To	 propose	 a	 model	 for	 the	 STI	 institutions	 that	

could enhance the promotion of coherent, integrated, 

and optimised mandates within a common policy 

framework so that strategically directed funding could 

be applied across all significant components of, and 

contributions to, the national system of innovation.

As will be pointed out further below, the panel went 

through two stages in its work. During the early part of 

its deliberations, the panel used the term “institution” 

in two different ways: to denote an organisation with a 

legal persona and to denote a socio-political structure 

comprising a range of similar and/or cognate organisations 

bound by a set of relations. At the start of the second 

and final phase of its work, the panel agreed to restrict 

the term “institution” to denote, in most cases, an 

organisation in the legal sense. There may, however, be 

some points in this report where the term is used in the 

broader sociological sense, in which case the context 

would make this clear.

The panel also clarified and standardised its understanding 

of the imprecise term “science, technology and innovation 

institution”, as there exist many public and private STI 

institutions that are involved in STI, but not in the sense 

in which it is intended for the purpose of this review. 

The panel interpreted the Minister’s remit as referring 

specifically to “research organisations” and/or “research 

and innovation organisations”, and therefore agreed 

to employ these more precise terms rather than “STI 

institution”.

Given the above clarifications, the panel agreed to interpret 

the Minister’s brief as set out here:

•	 To	 establish	 the	 extent	 to	 which	 the	 institutional	

landscape of research and innovation organisations 

is able to assist in the achievement of South Africa’s 

National Development Plan and the country’s socio-

economic needs. This includes identifying gaps in the 

institutional landscape.

•	 To	propose	a	model	for	the	research	and	innovation	

institutions that could enhance the promotion of 

coherent, integrated, and optimised mandates within 

a common policy framework, so that strategically 

directed funding could be applied across all significant 

components of, and contributions to, the national 

system of innovation.

2.2 scope of review

Conceptually, the national system of innovation includes 

research and innovation activities and platforms in both 

the public and private sectors, and in this context the 

“STI institutional landscape” in principle spans both public 

and private research and innovation institutions. However, 

the panel felt that the implied focus of the Minister’s final 

brief, outlined above, was strongly on institutions in the 

public sector and not those (few) in the private sector.

Many parts of the public sector undertake science and 

technology activities, but fewer are involved in research 

and development, which constitutes a subset of the S&T 

activities. Through the annual Science and Technology 

Activities Report the DST seeks to analyse the extent and 

nature of such S&T activities in the public sector, while the 

annual R&D survey focuses specifically on R&D activities 

across the NSI, and the biennial innovation survey tracks 

innovation activities. These reports, complemented by 

institutional reviews and reports of DST entities, provide 

insight into the research activities in the public sector 

and constitute the key source of data for the following 

high-level overview.

2 .  m E t h O d O l O g i c A l  A p p R O A c h



A review of the South African science, technology and innovation institutional landscape  \\  67

The public sector maintains institutions that undertake 

research (and development in some cases), fund research, 

and both undertake and fund research. The nature of 

these institutions ranges widely across the following 

gross categories:

•	 Funding bodies that fund research and development 

(including innovation) across the public sector such 

as the NRF, TIA, Water Research Commission, and 

the South African Medical Research Council.

•	 Science councils such as the CSIR, HSRC, MRC, 

ARC, etc. that undertake basic and applied research 

and development (across the entire innovation 

spectrum) with greater or lesser involvement by the 

private sector and are marginally involved in formal 

research training in some cases. Their research 

activities are also nominally intended to directly 

service and support their respective line department’s 

functions.

•	 Universities operate in the same space as science 

councils except that they are also responsible for the 

vast majority of formal research training.

•	 Divisions within government departments that 

at least nominally undertake research activities in 

support of specific mandates of their respective line 

departments, such as the Oceans and Coasts division 

of the Department of Environmental Affairs or the 

Fisheries division of the Department of Agriculture, 

Forestry and Fisheries (DAFF).

•	 State-owned enterprises that undertake greater or 

lesser amounts of research and development outside 

government departments but in support of their 

specific mandates, such as Denel (through various 

components), Eskom, Telkom, and the National Health 

Laboratory Service.

•	 Regulators that may undertake limited research in 

direct support of their mandates, but these mandates 

may be considerable with respect to the STIIL. 

Examples include the South African Veterinary Council 

and the National Intellectual Property Management 

Office.

Some public sector entities operate in more than one 

of the above categories. For instance, the NRF and the 

MRC both fund and undertake research.

Measured by published research and innovation output 

within the public sector, universities and science councils 

are jointly responsible for the vast majority of research and 

innovation activities; the other types of institutions only 

account for a very small percentage. In this context, the 

panel focused essentially on the university and science 

council subsectors in its deliberations. References to 

“public research institutions” or “PRIs” in the remainder 

of this report will therefore be almost exclusively to the 

science councils and universities.

In considering the extent to which the panel’s remit was 

intended to meaningfully cover research and innovation 

institutions in the private sector, the panel recognised 

that whereas government could directly implement 

structural and institutional rearrangements across all 

public sector research institutions, it could do so only 

indirectly for private sector institutions through incentives 

and disincentives. This means that government’s efforts 

to align private sector research and innovation institutions 

with national imperatives would be dependent on policy 

frameworks established at the interface between the 

public and private sector. Consideration of such policies 

is already placed elsewhere in the White Paper process 

and within the broader DST and government context, and 

the panel therefore concluded that it would mostly focus 

on public sector research and innovation institutions in 

seeking to address and advise the Minister in response 

to the panel’s brief. 

In summary, therefore, the panel’s considerations were 

focused almost exclusively on PRIs and their landscape.
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2.3 chronology of stiil review process

The Minister of Science and Technology appointed the 

Review Panel for the Science, Technology and Innovation 

Landscape in September 2015, but its membership 

changed to some extent over time. The inaugural meeting 

and ministerial briefing of the panel was held in November 

2015 and the first panel working session was held in 

December. The official start date of the work programme 

was January 2016. Following an initial broad discussion 

of the brief in February, work streams were finalised and 

the methodological approach was agreed on by the 

panel in March. 

A few key approaches were used to construct this 

final report. Firstly, in order to better understand the 

current state of the institutional environment in 2016 

and as an additional perspective to that presented in 

the Final Report of the Ministerial Review Committee on 

the Science, Technology and Innovation Landscape in 

South Africa published in 2012, a survey of academic 

institutions, research institutions, state-owned enterprises, 

and regulatory institutions was conducted between 

June and September 2016. As part of this overview 

process, interactions were arranged with the DST 

senior management (Institutional Planning and Support, 

Technology Innovation, Research Development and 

Support, and Socio-economic Innovation Partnerships). 

Secondly, in order to build a perspective to inform 

thinking about the future institutional landscape, the 

Review Panel conducted workshops in July and August 

2016 to formulate four scenarios for contemplation. The 

third component of the approach was the international 

benchmarking of the institutional landscape, while the 

fourth component was the literature review on global 

trends in the evolution of STI institutional landscapes (the 

latter two are presented in Chapters 1 and 2). 

A draft report was presented to the Minister on 21 October 

2016 in the first phase of the panel’s deliberations. It was 

agreed that the report required further engagement and 

a meeting with the Minister in January 2017 clarified the 

terms of reference. During the second phase of the STIIL 

review process, the focus was mainly on assimilating 

what had been learnt during the first phase, as well as 

aligning and validating that against the panel members’ 

own assessment and experience of the effectiveness of 

the public research institution landscape in supporting 

national development. The latter exercise involved a 

qualitative analysis of key drivers underlying the purpose 

and function of PRIs in respect of national development.

2.4 diagnostic survey 

The diagnostic survey was designed to establish a first 

report per segment of the national system of innovation 

value chain. It seeks to give a diagnostic picture by 

addressing key recommendations that have emanated 

from various reviews and commissions investigating 

the impact of the science, technology, and innovation 

system on the broader economy. The survey focused on 

the institutional mandate, and economic, political, and 

social impact, as well as the key enabling factors of the 

funding and regulatory ecosystems of those institutions 

that were identified in the scope of the review. 

Research institutions, the NRF, TIA, academic institutions, 

state-owned enterprises, and regulators were surveyed 

by means of survey questionnaires. All of the public 

universities, science councils, and state-owned enterprises 

received the questionnaires, which were sector specific. 

The questionnaires were not disseminated to industry 

stakeholders. The content of the questionnaires, together 

with the responses received, is summarised in Chapter 3.

2.5 Qualitative assessment: Key questions

During the first phase of the panel’s deliberations, its focus 

was on scoping and finding a better understanding of the 

PRI landscape, and identifying the range of challenges 

and opportunities with respect to their contribution to 

national development. The purpose was to ensure the 

most comprehensive approach possible, and avoid 

making choices or establishing a single perspective on the 

importance of specific challenges or possible responses. 

Clearly, though, the panel’s report to the Minister could 

not simply be an exhaustive list of identified challenges 

without some sense of hierarchy, and a long list of all 

possible recommendations would be even less helpful. 

Choices needed to be made, and priorities assigned.
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In order to facilitate this, the panel assessed its individual 

and collective responses to a series of five questions. 

These questions were aimed at establishing the degree of 

consensus across the panel on the challenges standing 

in the way of enhancing the impact of PRIs on national 

development, and what interventions ought to be made 

in this respect.

The five key questions are outlined below.

Question 1: 

In the context of the STIIL terms of reference, what are 

the key national challenges the STI institutions should 

address?

Question 2:

In the context of the STIIL terms of reference and the 

discussion on the previous question, what should the 

STI institutions be doing to address these key issues?

Question 3: 

In the context of the STIIL terms of reference and the 

discussion on the previous question, what are the key 

challenges hindering the STI institutions from doing what 

they should be doing (to address the issues listed under 

Question 1)?

Question 4: 

In the context of the STIIL terms of reference and 

the previous discussions, what strengths do the STI 

institutions exhibit (that need to be fostered going ahead)?

Question 5: 

In the context of the STIIL terms of reference and the 

previous discussions, what changes to the institutional 

landscape of the NSI might address the challenges facing 

the STI institutions?

The panel examined its individual responses to these 

questions and then sought to cluster them around 

emerging consensuses The outcome of this exercise 

and the consensuses that emerged from the panel’s 

recommendations to the Minister are outlined in  

Chapter 3.8.

2.6 scenarios

To assist the panel in critically reflecting on its analysis 

of the PRI landscape and the proposed interventions to 

strengthen the system’s ability to contribute to national 

development, the panel resolved to develop a series of 

scenarios against which the analysis and specifically the 

conclusions and recommendations would be tested. 

The detailed description of these scenarios is attached 

as Appendix 1.

The four scenarios relate to the terms of reference for the 

future design of the NSI. They indicate possible, plausible, 

probable, yet divergent futures and informed the Review 

Panel’s thinking on recommendations. All the scenarios 

are set in a possible future twenty or more years hence 

resulting from the advances or decline in the science, 

technology, and innovation institutional landscape in 

the period of 2017 to 2022. The scenarios depict either 

the evolution of or stasis in this STIIL landscape. The 

scenarios are based on STI policy, institutional, and 

leadership choices made in 2016. The recommendations 

in this report are designed to position the South African 

national system of innovation away from the two less 

desirable scenarios, notably the catastrophe scenario, 

and position the STI institutional landscape towards the 

upside transformational scenario. 

With two upside scenarios and two downside scenarios, 

each scenario is distinctive from the others. The scenarios 

are designed along probability-impact axes:

•	 High	 probability-high	 impact	 (We	 are	 African!),	 an	

overtly positive scenario;

•	 Low	probability-high	 impact	 (Sjoe!	Did	we	not	 see	

that coming), in which the positives outweigh the 

limitations;

•	 High	probability-low	 impact	 (Me	too!),	 in	which	 the	

limitations outweigh the positives; and

•	 Low	probability-low	impact	(Decline	of	STI),	an	overtly	

negative scenario.
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figure 12: science, technology, and innovation scenarios 2030
Provided by: Dr Lucienne Abrahams
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3.1 diagnostic survey

As outlined above, the panel undertook its work in two 

phases, the first being mainly focused on reviewing the 

institutional landscape and gathering first-hand information 

through interviews and surveys. The second phase 

focused on distilling what had been learnt from the first 

and combining that with the panel members’ empirical 

experiences of working in different parts of the national 

system of innovation.

The content of the diagnostic survey, in the form of 

responses to questionnaires, is from the participating 

institutions78. Responses to the questionnaires were 

received from the following four sectors:

•	 Research	institutions	(namely,	the	CSIR,	SABS,	MRC,	

NRF, HSRC, and Mintek);

•	 SOEs	(namely,	Eskom,	Alexkor,	PetroSA,	and	SANSA);

•	 Academia	 (namely,	 the	 University	 of	 Cape	 Town,	

University of the Witwatersrand, University of the 

Free State, University of KwaZulu-Natal, University 

of Limpopo, and Stellenbosch University); and

•	 Regulatory	bodies	(namely,	the	South	African	Veterinary	

Council, NIPMO, Railway Safety Regulator, National 

Credit Regulator, Perishable Products Export Control 

Board, and Food Safety and Quality Assurance).

Some overlap may exist between these sectors. SANSA, 

for example, completed the questionnaire as a state-

owned enterprise and not as a science council79. The 

classification of STI institutions according to the various 

legislative regimes may be problematic. Be that as it may, 

six research institutions, six universities, four state-owned 

enterprises, and six regulators completed the survey 

questionnaires. 

3.1.1 Summary of survey/questionnaire content 

Besides identity and credential confirmation, the 

questionnaires contained sections concerned with the 

mandate or mission of the institutions/organisations; 

the economic, political, and social impact of each; and 

the funding and environmental ecosystems within which 

they function. Although the questionnaires were sector 

specific, there was a large overlap between the questions 

for each sector and they were combined into one set of 

questions, as described below80. 

Identification and credentials
1. Name of the institution/organisation.

2. Establishment Act and amendments to the Act (if any).

3. Name of CEO and board chair.

4. Executive authority (if DST, which programme).

5. Grant funding level and other revenue by source.

6. Staff compliment and percentage split of knowledge 

workers versus administration and support.

Mandate/mission
Institutional mandates are critical in focusing an institution/

organisation on the core of its existence and directing 

its resources.

1. How clear is your institutional mandate and its 

expectations? The matter of the impact of universities 

and research entities on society would need to 

move beyond the differentiation debate. In this 

context, how does your institutional mandate and 

shareholder compact support the objectives of the 

National Development Plan? 

2. How has your mandate evolved to serve a changed 

set of national or political priorities in the context of 

a democratic dispensation? 

3 .  f i N d i N g s  A N d  A N A ly s i s

78 The survey went out to all the research institutions, universities, and SOEs the panel was aware of and a wide variety of 
regulatory bodies. 

79 Unfortunately, an incorrect version of the questionnaire was inadvertently sent to SANSA.
80 Certain questions are repeated in different sections. Since the mandates of the sectors are so different, the sections under 

which questions reside were determined by the specific sector.
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3. How does the range of relevant public policy and 

strategy goals shape the institution’s research 

agenda? How does policy ensure that the research 

agenda translates into social impact, and does not 

necessarily follow funding availability?

4. What are the strengths and weaknesses of your 

institution’s relationship with its line department in 

relation to STI, and what key focus areas would you 

highlight to improve this relationship to deliver on the 

mandate/mission? 

5. Where is your mandate duplicated/replicated in both 

the public and private sector, and how does that affect 

your capacity to deliver competitively or efficiently? 

(For example, is there an overlap in the mandates of 

institutions/organisations in postgraduate education? 

How is this resolved?)

6. What are your institution’s biggest challenges in 

delivering on your mandate and how would you 

effectively resolve these? What measures can be 

taken to advance the practice of basic (academic) 

and applied research and innovation at universities 

and research institutions/organisations to enhance 

capacities for locally relevant and/or globally 

competitive research and innovation?

7. In your opinion, which are your institution’s greatest 

enablers, and how would you drive these?

8. How does your institution currently measure its 

impact relative to the mandate, and how would you 

like to be measured?

9. In your opinion, which of the national and sectoral 

regulatory instruments are related to your STI 

environment and/or are directly related to your 

function? Which legislative instrument(s) governs 

your work and which of these should govern your 

work?

10. In your opinion, are the regulatory framework 

and applicable national and sectoral legislation 

appropriate and clearly described? Are there gaps 

or redundancies in the institutional landscape for 

your sector regulatory value chain?

11. With reference to the STI space, are you familiar 

with the institutions or individuals that determine and 

review policy and legislation in your sector? Is the 

process accessible, appropriate, and transparent? 

Is your regulatory environment aligned or not aligned 

with the policy objectives of other regulatory bodies?

Economic impact
Programmes implemented by the STI organisations/

institutions have an economic impact in the country.

1. How does your institution measure its return on 

investment (ROI) or benefit realised for state-funded 

programmes and/or to the shareholder? How does 

the approach of your institution to ROI differ between 

public and contract/private sector work, and how 

does that affect the way you prioritise projects? 

2. Is there a cross-referencing mechanism to avoid 

duplicating R&D efforts in the country?

3. How does your institution align with emerging 

technologies with a high potential for growth? How 

has your institution positioned itself to leverage 

government-based funding to access other funding 

sources or streams? What is the current practice on 

benchmarking the performance of your institution 

against similar international entities in terms of its local 

and global competitiveness, and what needs to be 

done to improve the metrics and for the comparison 

to include economic impact? 

4. Can you quantify the success of your technology 

transfer and commercialisation programmes, 

and what impedes the acceleration of success in 

benefitting from intellectual property? What is the 

policy in your institution in terms of ownership of the 

IP of the R&D work done in-house or outsourced? 

5. What centres or areas of excellence has your 

institution established or plan to establish in line 

with the objectives of the NDP? What are the niche 

areas where South Africa can become a world 

leader in terms of productivity and innovation, and 

what gives SA (South Africa) an advantage in these 

areas? How must universities/research institutions 

or national policy advance the focus on research 

collaboration and research partnerships with regional 

business and social organisations so that economic 

and social challenges for knowledge production 

provide some direction for investment in research?

6. Procurement in general, and specifically in the case of 

SOEs, is a central activity for all research, development, 

and innovation institutions/organisations and calls 

for supplier development and localisation. What has 

been the impact of these initiatives on your own 

institution as well as on industrial development and 

job creation in the industry in which you operate?
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7. What programmes are in place or under development 

for increasing research employment as a job creation 

opportunity? For instance, there are clear benefits 

for SA to move towards renewable energies. What 

is your institution’s involvement in programmes such 

as renewable energy as part of the bigger picture of 

the global environment?

8. Regulations are implemented in a number of forms, 

including command and control, government-based, 

and market-driven forms of regulation. Government-

based alternatives include performance-based 

regulation, co-regulation, and regulation based on 

education and information. Economic or market-

driven regulatory formats include self-regulation, 

market incentives, or free market governed only by 

competition policy. Which of these formats is used 

in your institution with specific reference to STI? In 

your opinion, would an alternative format be more 

appropriate to the STI space?

9. As either the regulator or regulated, do you have any 

information as to the impact of regulation on your 

industry sector? On a scale of 1–5, indicate how the 

regulations applicable to STI impact on the following 

parameters in your operational field (1 = no impact 

and 5 = extreme impact).

Parameter

Impact on sector budget 

Impact on competition

Impact on market openness

Impact on small business 

Impact on consumer interest and consumer market

Impact on new product launches 

Impact on innovation, R&D, and product 
development

Impact on specific social groups

Impact on other groups (not for profit)

Impact on public sector, gender equality, and 
poverty

Political impact
Programmes that are implemented by research or 

academic institutions, state-owned enterprises, regulators, 

and industry have a political impact in the country.

1. How has the institution transformed to service the 

needs of the broader population?

2. How has the institution adjusted for inclusivity in its 

programmes? What interventions is your institution 

planning in order to further enhance inclusivity, and 

what internal programmes are worth sharing and 

replicating across the system?

3. Is there a cross-referencing mechanism to avoid 

duplicating R&D efforts in the country?

4. What R&D is being done in your entity in relation to 

social cohesion and nation building? What role should 

the institution play, directly or indirectly, in supporting 

the development of evidence-based policy, and in 

which spheres of policy development would it add 

value?

5. What is the impact of the free education debate, 

including the “Fees Must Fall” movement, on the 

interventions planned for inclusivity, and what is its 

projected impact on the demographics of research/

postgraduate students?

6. Strengthening the governance of regulators will 

help to maintain the confidence and trust of those 

being regulated and the broader community81. In 

your opinion, and with specific reference to the STI 

environment, are the limits of the power allocated 

to the regulator, either by national regulation or by 

the Minister, clearly defined? Is the legislation clear 

about outcomes? Have all regulations in use been 

published, and if so, is the domain of the publications 

obvious to the relevant stakeholders?

7. How should the fragmented capacity in universities 

and institutions performing R&D be coordinated to 

deal particularly with the Grand Challenges set out 

in the various governmental strategies, including the 

2018 Innovation Plan?

81 ANAO. 2014. Better Practice Guide: Administering Regulation. Barton: ANAO.  
Available at: https://www.anao.gov.au/sites/g/files/net616/f/2014_ANAO - BPG Administering Regulation.pdf
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8. The critical nature of the regulatory framework 

in the STI space is exemplified by the quality 

control of products, be it medicines, water, energy, 

environment, or construction. In your opinion, how 

efficiently are regulators set up, directed, controlled, 

resourced, and held to account? Is the nature of 

the relationships between the regulatory decision-

maker, political actors, the legislature, the executive 

administration, judicial processes, and regulated 

entities transparent? Is there an appropriate balance 

between independence and accountability?

9. To reduce overlap and regulatory burden, explicit 

underlying policy for cooperation between different 

sectors is required. In your experience, is the policy 

cohesive and does it enable and empower interaction 

between institutions, organisations, and regulatory 

instruments? For instance, is there a cohesive 

and effective policy that aligns the functions of the 

Medicines Control Council, the SABS, the Department 

of Trade and Industry, DAFF, and industry in terms of 

the import or export of raw materials for medicines 

and related substances? Has a gap analysis been 

performed in terms of permits covering all exports 

and imports?

10. What, in your opinion, needs to change in the STI 

institutional landscape to improve its capacities for 

political/public policy impact? 

11. What role does your institution play in representing 

SA on the continent and globally, and how can this 

be enhanced?

Social impact
Programmes that are implemented by STI institutions 

have a social impact in the country.

1. What research, programmes, or innovations have 

been/are being developed by the institution to 

address inclusivity in terms of admissions and 

access?

2. What research, programmes, or innovations have 

been/are being developed by the institution to 

address service delivery challenges and/or deal with 

national priorities?

3. How does the institution contribute to social cohesion, 

and how has your institution positioned itself to be 

relevant to South Africa’s social structure?

4. What internal and external actions would enable the 

institution to increase its social value in South Africa 

with regard to achieving the objectives set out in 

various public policy and strategy documents? How 

does your institution plan to increase its social value 

in SA with regard to achieving the objectives of the 

NDP? 

5. What specific programmes does your institution 

plan to embark upon in order to contribute towards 

job creation and skills development? What external 

interventions are required to support this?

6. What programmes or institutional arrangements, 

particularly for postgraduate research supervision, 

would your institution introduce to address 

representativity and the low levels of throughput 

for research skills?

7. What needs to change in the STI institutional 

landscape to improve its capacities for social impact?

8. How can the country increase production of 

knowledge workers in the specialised areas that 

your institution requires, and how can your institution 

contribute to that increase?

9. In your opinion, is decision-making usually objective, 

impartial, and at arm’s length from the political 

process and is the regulatory legislation fair to both 

the regulator and the community or individuals being 

regulated? Is there public confidence in the objectivity 

and impartiality of decisions made by regulators in 

your institution’s STI environment as well as the wider 

STI environment?

10. Is the impact that your institution has on society 

sufficiently recognised, and is the impact on a par with 

the role the institution plays in the STI environment?

11. Is the impact of legislative regulation on safety, the 

environment, climate change, and the well-being 

of society clearly defined, and is there sufficient 

communication with sector-specific communities 

and the wider society in terms of the need for and 

the functioning of regulators?

Impact of the funding ecosystem
Sources of funding often shape the agenda for research, 

development, and innovation at universities and public 

R&D institutions.

1. What intervention is required for the institution to raise 

the correct level of funding to fulfil its mandate? What 

mechanisms need to be developed for improved 

access to funding pools/platforms and to introduce 

creative approaches to building research and 

innovation capacity?

2. How best can the institution forge funding partnerships 

for investment in R&D beyond the state (broader NSI)?
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3. Which state-owned enterprises and private institutions 

are best positioned to be partnered with or have 

the institution partnered with to create or amplify 

commercialisation opportunities?

4. Between the public and private funding space, how 

can the research and innovation system develop 

research infrastructure programmes that can be 

used by all? How do we ensure the research agenda 

translates into social impact, and does not necessarily 

follow funding availability?

5. What infrastructure utilisation and financing models 

should be created to extend the utilisation and value 

of existing university-based research facilities, as well 

as those in the private sector, for greater impact on 

the production of research and innovation outputs?

6. Transparency and clarity about the basis, sources, 

and levels of funding of institutions and regulators 

are necessary to protect their independence and 

objectivity. In your opinion, is the funding ecosystem 

of your institution well-defined, well-described, 

accessible, transparent, and fair? What is the source 

of your revenue (grant and/or services)? How should 

your entity be funded?

7. Funding levels should be adequate to enable 

institutions and regulators, when operating efficiently, 

to effectively fulfil the objectives set by government, 

including all obligations imposed by legislation other 

than their direct ministry. Does the funding received 

by your institution correlate with the impact that you 

have and the function you have to perform with 

reference to the STI environment? 

8. For SOEs specifically, does the organisation have 

existing R&D partnerships with South African 

universities and R&D institutions? What percentage 

of the organisation’s budget is allocated to R&D, and 

what percentage of the R&D budget is spent in-house 

at SA universities and public R&D institutions? Please 

give details of projects and the quantum of funding. 

Does your organisation have foreign R&D partnerships 

and, if so, what is the quantum relative to cumulative 

local R&D spend? How best can SOEs forge local 

and global partnerships for joint investment in R&D 

to enable new sector innovations?

9. Does your institution pursue cost recovery with 

specific reference to the STI environment? If so, 

who is responsible for setting the level of the cost 

recovery fees or the scope of activities that incur 

fees? Are the fees and the scope of activities subject 

to fees in accordance with the policy objectives and 

fees guidance set by government? What efforts are 

made to avoid imposing unnecessary or inefficient 

administrative burdens or compliance costs on 

regulated entities? Is there an arm’s-length oversight 

for this practice? 

10. How can the state assist in developing mechanisms 

for improved coordination of funding pools/platforms 

for sector R&D?

Regulatory environment
Institutional excellence can be stifled by outdated and 

misaligned regulatory requirements.

1. What regulatory instruments affect your institution’s 

environment and which of these need to be 

terminated, altered, or maintained?

2. How has the institution engaged with applicable 

regulatory instruments? What is its experience 

with the regulatory instruments? How have your 

engagements been with each of the regulatory 

instruments that affect your institution?

3. How would you characterise the impact of the 

current regulatory instruments on your institutional 

performance? 

4. What is the ideal regulatory regime for the sector? 

Please substantiate and indicate where there is over 

and under-regulation.

5. What regulatory shifts are required in the STI 

institutional landscape to foster new, creative 

approaches to building research and innovation 

capacity? 

3.1.2 Assumptions and shortcomings of the 

analysis

1. The diagnosis is based on and reflects the surprisingly 

few responses received: six research institutions, 

six recognised public universities, four state-owned 

enterprises, and six regulators responded. Some 

of the largest regulators did not respond and the 

analysis on government responses is sketchy. 

2. Responses to questions ranged from substantial and 

very good to superficial and vague. The inclusion of 

state-owned enterprises and regulators in the survey 

of the STIIL contributed some novel insights.

3. The collection of raw data was performed by the 

SABS. The assistance in survey diagnostics provided 

by the SABS’s Economic Impact and Industrial Policy 

division is hereby acknowledged.
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3.1.3 Summarised responses of diagnostic 

survey

Institutional mandates/missions and their evolution
A summary of the responses by STI institutions with 

reference to their mandates is given below.

Research institutions

The research institutions indicated that their mandates are 

clearly articulated in various legislative instruments such 

as Acts and strategic plans, and are aligned to public 

policy and national priorities. Three research institutions 

indicated that the mandate expectations to deliver on the 

current socio-economic goals were clear and identified 

the following goals:

•	 Funding	for	research	on	the	top	ten	causes	of	mortality.

•	 Supporting	 the	commitment	 to	 improve	 the	quality	

of life of all citizens through research undertaken by 

supported researchers and graduates.

•	 Ensuring	human	health	and	veterinary	services	are	

key to socio-economic development in South Africa. 

The research institutions reported that both their activities 

and the interpretation of their mandates have evolved to 

support the current national priorities. 

The institutional programmes have a greater emphasis 

on the following priorities:

•	 Alleviating	poverty	and	inequality;

•	 Supporting	SMEs;

•	 Improving	quality	of	life	using	the	power	of	science	

and technology;

•	 Addressing	health	issues	and	disease	therapies;	and

•	 Promoting	science	 in	order	 to	 improve	 the	 level	of	

science literacy and public participation.

The mandate of the SABS evolved resulting in the transfer 

of its regulatory functions to a new institution, the National 

Regulator for Compulsory Specifications. 

The overall consensus from the research institutions 

indicates that there is a good working relationship with 

direct line departments. Collaboration, support, and 

partnership were strengths that were deemed to be 

prevalent in these institutions. 

Academic institutions

The academic institutions agreed that their mission and 

mandates are clearly articulated in the different institutional 

strategies and plans. The six South African universities that 

responded were broadly reflective of the vast institutional 

complexities and historical differentiation of the higher 

education landscape in the country. Various approaches 

have been implemented by some of the institutions to 

ensure that the research focus and agenda is aligned 

with national research needs and priorities.

Current research programmes and initiatives are focused 

on the following development challenges:

•	 Safety,	security,	and	reduction	of	violence	(including	

gender-based violence).

•	 Improvement	of	schools	in	terms	of	STI	infrastructure,	

capacity, and knowledge.

•	 Transformation	in	its	widest	sense.	

•	 Revision	of	the	curriculum	and	institutional	culture.

•	 Production	of	graduates	with	the	necessary	skills	to	

participate in an inclusive economy.

•	 Creation	and	dissemination	of	new	knowledge.

•	 Africa’s	climate	and	development	challenges.

•	 Building	 sustainable	 communities	 and	 addressing	

poverty and inequality.

•	 Contribution	to	 improvement	 in	social	services	and	

the health profile.

•	 Education	of	the	general	citizenry.

•	 Advancing	social	justice	and	inclusion.

All of the academic institutions reported that they have 

strategies in place to accelerate the pace of transformation 

and address the lack of diversity in the race and gender 

profile of staff and students. The historically advantaged 

institutions address employment equity issues in the 

following ways:

•	 All	posts	are	subject	to	employment	equity	policy.

•	 The	introduction	of	an	expedited	employment	policy	

for senior management from designated groups.

•	 The	establishment	of	or	increase	in	allocations	for	the	

Vice Chancellor Funds for equity posts.

•	 An	 increase	 in	 the	 number	 of	 qualifications	 for	

postgraduates and the development of rural economy 

courses such as sustainability, conservation, and 

impact on the environment.

The Universities of Cape Town and the Witwatersrand 

have initiated recruitment, development, and retention 

programmes including the new Next Generation 

Professoriate, which is designed to ensure that a 

substantial number of middle-level and senior academics 

from designated groups will be promoted to associate or 
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full professors within five years. Other initiatives include 

the Next Generation Academics Programme, which is 

mostly aimed at recruiting students entering their PhD 

studies into an academic career. The University of the 

Free State has established an institute for social justice 

and reconciliation. This institute is focused on confronting 

prejudice, community service, and creating culture 

inclusion and open access in the institution.

State-owned enterprises

The state-owned enterprises agreed that they support 

the objectives of the National Development Plan and 

the Medium Term Strategic Framework through various 

programmes and initiatives. Eskom supports the 

governmental goal of ensuring security of electricity 

supply to the country, plays a developmental role, and 

promotes transformation, economic development, and 

Broad-Based Black Economic Empowerment through its 

activities. Alexkor supports governmental goals through 

programmes such as corporate social investment (CSI), 

training or skills development, an increase in local content, 

and procurement key performance indicators. PetroSA 

supports the government through the following short- 

and medium-term initiatives:

•	 Introduction	of	cleaner	fuels.	

•	 Development	of	offshore	gas.

•	 Exploratory	drilling	for	economically	recoverable	shale	

gas reserves.

•	 Promotion	of	investment	in	liquefied	natural	gas	landing	

infrastructure, which will be in place to power the first 

combined-cycle gas turbines.

•	 A	decision	is	to	be	made	on	whether	South	Africa	is	

to continue with imports or invest in a new refinery.

Lastly, the SANSA82 mandate supports the MTSF 

outcomes and contributes to the NDP through its initiatives 

and programmes, which include the following:

•	 Outreach	programmes	to	support	Outcome	1	of	the	

NDP: Quality basic education.

•	 Provision	of	satellite	imagery,	space	weather,	magnetic	

technology, and navigation services for defence to 

support Outcome 3: All people in South Africa are 

and feel safe.

•	 Job	 creation	 through	 the	 satellite	 programme	 to	

support Outcome 4: Decent employment through 

inclusive economic growth.

•	 Establishment	of	student	support	programmes	 (for	

about 50 students per year) to support Outcome 5: 

Skilled and capable workforce to support an inclusive 

growth path.

•	 Provision	 of	 satellite	 imagery	 for	 decision	 support	

for Outcome 7: Vibrant, equitable, sustainable rural 

communities contributing towards food security.

Two of the entities, Alexkor and Eskom, reported that their 

respective mandates have evolved to become aligned with 

their line departments and political priorities. PetroSA’s 

mandate has not evolved since inception, however it 

seems there is an envisaged change to the mandate as 

the Ministry of Energy has alluded to the creation of a 

stand-alone National Oil Company, using PetroSA as a 

nucleus. SANSA’s mandate has not changed, however 

strategic priorities are aligned to address five of the Nine-

Point Plan priorities by means of the following actions:

•	 Resolving	the	energy	challenges	by	providing	satellite	

imagery and space weather services to Eskom.

•	 Revitalising	agriculture	through	support	to	DAFF,	ARC,	

and agricultural projects like Cropwatch4SA, and 

the Group on Earth Observations Global Agricultural 

Monitoring Initiative Rangelands and Pasture 

Productivity programme.

•	 Supporting	SMEs	 through	 the	 satellite	programme	

and the Earth observation programme.

•	 Supporting	the	provision	of	water	and	transportation.

•	 Providing	satellite	information	for	the	Oceans	Economy	

Operation Phakisa.

SANSA contributes to programmes aimed at alleviating 

SA’s triple challenges by:

•	 Addressing	inequality	through	a	transformation	agenda	

in the workforce and the student cohort.

•	 Alleviating	poverty	through	societal	benefit	projects	

like the human settlement project, which ensures 

better housing planning, water projects that improve 

access to water, and agricultural support.

•	 Empowering	young	people	with	scarce	and	transferable	

skills and so improving their employability.

82 As mentioned earlier, SANSA completed the survey as a state-owned enterprise, and not as a science council.
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Regulators

Six regulators from different sectors submitted completed 

surveys, namely the South African Veterinary Council 

(SAVC), Food Safety and Quality Assurance, National 

Intellectual Property Management Office, Railway 

Safety Regulator, National Credit Regulator (NCR), and 

Perishable Products Export Control Board (PPECB). 

The establishment of these regulators spans exactly 

one century, ranging from 1910 (Food Safety and Quality 

Assurance) to 2010 (NIPMO). The ministries under 

which these regulators resort are the DST, Department 

of Trade and Industry (DTI), DAFF, and Department of 

Transport. Staff complements range from 13 to 7 000 

staff members. Funding includes an unconditional grant 

(Railway Safety Regulator), public/private funding, and a 

self-funded operation (PPECB). In all cases, the regulators 

indicated that this was the first survey about the role of 

STI in their sector. 

The principle responsibility for setting or advising on 

government policy relates to the nature and scope of 

the function of the respective regulators. These powers 

and functions may or may not be the responsibility of 

the specific regulator. There is disagreement among the 

regulators as to the following:

•	 The	role	of	STI	in	their	mandates,	with	some	of	the	

regulators stating that their mandates currently do not 

promote STI outcomes, while other regulators felt that 

their mandates do promote STI outcomes (the SAVC’s 

mandate changed to include compulsory community 

veterinary services). 

•	 The	openness,	transparency,	an	appropriateness	of	

the mandates of regulators. According to some of the 

regulators surveyed, their relationships with clients are 

open and transparent, but this is not true for all of the 

regulators. 

For the Food Safety and Quality Assurance regulator, 

consultations to discuss regulations take the form of 

meetings and workshops, which are conducted with 

various key role players such as farmers, exporters, and 

industry associations. The Directorate coordinates and 

participates in local meetings, workshops, and seminars. 

The surveyed regulators use a range of regulatory 

instruments to ensure compliance with the requirements 

of relevant legislation. These regulators use mainly the 

command and control type, as the minimum requirements 

set out in the legislation. However, there is also a fair 

amount of self-regulation and market incentives that 

regulatory staff adopt to find mechanisms to ensure 

delivery on their mandates. 

Challenges/constraints to delivery on mandates and 
actions required
The following section describes the challenges and 

constraints experienced by the surveyed institutions in 

delivering on their mandates as well as the strengths and 

weaknesses identified in terms of the STI environment.

Research institutions

The weaknesses in the STI landscape, according to the 

research institutions, are summarised below: 

•	 There	is	lack	of	robust	and	direct	relationships	to	ensure	

strategic alignment with a number of governmental 

or line departments. Annual plans are not necessarily 

subject to scrutiny by a range of departments (or 

clusters of departments) but are funnelled through 

single separate departments such as the DST.

•	 Funding	allocation	to	sectors	and	disciplines,	including	

human and social sciences, in comparison to hard 

sciences.

•	 The	 ability	 to	 continue	 to	 make	 an	 impact	 on	 the	

economy when the mandate or vision of an institution 

differs from that of the line department. There is also a 

sense that institutions and governmental departments 

behave as if they were competitors.

•	 There	is	concern	that	the	DST	does	not	fully	capitalise	

on the R&D knowledge from institutions and does not 

support appropriate regulation and industrialisation.

•	 A	lack	of	 independence	may	threaten	the	scientific	

integrity.

•	 In	some	cases,	services	are	fragmented	to	provinces	

instead of national oversight. Select initiatives may need 

to be integrated into a single national body, such as 

the prediction and control of the spread of diseases.

•	 Partnerships	 with	 the	 private	 sector	 should	 be	

introduced and fast-tracked.

•	 Capacity	within	 the	DST	as	a	national	 department	

should be increased.

The CSIR reported that the vague understanding of 

what constitutes research and innovation and how 

it will support the current socio-economic goals has 

a direct and negative effect on the ability to deliver. 

This vagueness may cause institutions to be directed 
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away from those areas in which scientific and technical 

expertise are most needed in order to deal with issues 

related to immediate delivery of services. The SABS 

reported that its expectation to deliver is impacted by 

the revision of its mandate as it does not cater for the 

upkeep of the infrastructure to support regulators in the 

implementation of compulsory specifications and public 

regulations in general.

Five institutions agreed that the main challenge in delivering 

their mandate is the provision of sufficient funding, 

especially so since the parliamentary grants have not 

increased over time. The SABS reported that lack of 

authority to act with expediency and the repeal of the 

regulatory powers is their biggest challenge. Other 

constraints included retaining and growing scientific skills 

and the minimal utilisation and recognition of the work 

of institutions by government.

Four research institutions reported that the institutional 

mandate has been duplicated or replicated, impacting 

them in the following ways:

•	 Many	government	departments	are	involved	in	mineral	

beneficiation activities, which has led to fragmentation 

and underutilisation of Mintek as a specialist in mineral 

beneficiation.

•	 Private	and	public	sector	entities	that	use	science	and	

technology to support economic development affect 

the CSIR as an overlap in capabilities and unnecessary 

competition for skills and funding resources sometimes 

occur.

•	 The	 National	 Institute	 for	 Humanities	 and	 Social	

Sciences and think tanks such as the Mapungubwe 

Institute for Strategic Reflection are perceived to 

compete with the HSRC.

•	 The	private	sector	competes	with	the	SABS	on	the	

provision of conformity assessment services.

Academic institutions

The academic institutions had overall consensus that there 

is a working relationship with the Department of Higher 

Education and Training, however, five of the six institutions 

reported some weaknesses in this relationship as well 

as with other governmental departments. Feedback 

from the institutions also revealed the need to create 

a framework with the aim of promoting relationships 

between universities and government departments as 

well as a dedicated fund for infrastructure and equipment 

to address imbalances of the past.

Strengths and weaknesses reported by the academic 

institutions are summarised below.

Strengths:

•	 Judged	by	all	global	measures	to	be	the	most	robust	

in Africa and the Global South.

•	 Good	relationship	with	staff	of	the	DHET	and	DST.

•	 The	infrastructure	grants	and	financial	support	from	

the National Research Foundation and from select 

programmes of the DST itself.

•	 Productive	relationship	with	the	Fisheries	Branch	of	

the Department of Agriculture, Forestry and Fisheries 

on capacity development and research output.

•	 Good	 relationship	 with	 National	 Benchmark	 Test	

Project Steering Committee.

•	 Good	relationship	with	research	councils,	in	particular	

the NRF.

•	 Flagship	 projects,	 such	 as	 those	 managed	 by	 the	

MRC. 

•	 National	 projects,	 such	 as	 the	 Water	 Research	

Commission projects.

Weaknesses:

•	 The	slow	response	of	the	DHET	to	a	changing	social	

environment (chronic instability following rolling fees 

protests) and a changing scientific environment (the 

rigid response to research journal selection and other 

publication issues). Subsidy allocations for outputs 

discriminate against sciences where multi-authored 

publications are the norm, the quality of journals are 

not taken into account in allocating subsidies, etc.

•	 There	 is	 increasing	 pressure	 from	 the	 DHET	 on	

monitoring and evaluation of projects.

•	 The	lack	of	alignment	between	government	departments	

causes confusion. For example, the reporting time 

frames of both the DHET and NRF do not take the 

university academic year into consideration, and the 

reporting criteria on human resources data to the 

DHET differ from that of the Department of Labour.

•	 Perceptions	of	slow	progress	and	a	lack	of	transparency	

by the DST, largely characterised by unrealistic time 

frames (with regard to the funding application process, 

allocation, duration, and wrap-up) and funding that is 

not allocated to cover costs associated with fieldwork 

and transport.

•	 The	 ongoing	 turnover	 of	 senior	 staff	 at	 the	 NRF	

results in a lack of response to SARChl candidates 

and applications in initiatives such as THRIP, although 

the last programme has been redeployed to the 

Department of Trade and Industry.
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Feedback also revealed that all of the academic institutions 

have challenges that affect the delivery on their mandates. 

The most common themes across the various institutions 

are:

•	 Insufficient	 funding	for	students,	 infrastructure,	and	

research.

•	 Failure	to	retain	and	attract	qualified	diverse	staff.

•	 Lack	of	supervisory	capacity	 to	meet	 the	needs	of	

PhD production targets set by the NDP.

•	 Long-term	financial	 stability	of	 the	 institutions	as	a	

result of a zero fee increase in 2015 and an insufficient 

increase in fees in 2016, as well as changing subsidy 

agreements.

•	 Deteriorating	infrastructure	and	ICT	strategy	funding	

constraints.

Solutions proposed to effectively resolve these challenges 

include:

•	 The	expansion	of	third	and	fourth	stream	income	to	

address financial sustainability issues. Furthermore, 

student scholarships and bursary schemes can be 

created through this income.

•	 The	development	of	more	public/private	partnerships	

with increased support from government departments, 

such as the DST.

State-owned enterprises

The overall consensus reached by the SOEs indicates was 

that there is a good working relationship with direct line 

departments and other government agencies such as the 

NRF, CSIR, South African National Energy Development 

Institute (SANEDI), and NSTF. Identified strengths in these 

relationships include political and resource support and 

productive engagements with the relevant entities. The 

following weaknesses were identified from the working 

relationship with the line departments and other strategic 

government agencies:

•	 As	a	country	we	do	not	have	niche	areas	of	focus.

•	 The	DOE	has	limited	funding	capacity	for	the	required	

capital intensive industry.

•	 The	 DST’s	 approach	 to	 and	 support	 for	 newly	

established entities outside of its own line institutions, 

such as SANSA, are unclear.

•	 There	is	a	lack	of	role	clarification	between	the	DST	

and such entities, which creates confusion amongst 

the stakeholders. Such a lack of clarity has already 

compromised SANSA’s performance and created 

frustration and tension for all involved.

The response from state-owned enterprises indicates that 

the DST needs to have a clear development strategy, plan, 

and path for new entities, which will require resources to 

be devoted to the establishment phase to take care of 

all necessary set-up costs including the establishment of 

governance structures and systems, the amalgamation of 

entities, and integration of people. There is a sense that 

there is a lack of proper planning and full understanding 

of the implications and the overheads of setting up a 

new programme or entity. 

Other key points that were highlighted as having the 

potential to improve the relationships with line departments 

and other agencies include:

•	 More	frequent	engagements	at	the	executive	level	to	

discuss technology strategy and policy issues with 

the DST.

•	 Developing	a	common	approach	to	intern	and	learner	

deployment and development.

•	 Regular	 feedback	on	 innovation	programmes	 from	

the STI components of state-owned enterprises (such 

as Eskom Research, Technology and Development) 

to identify areas of common interest with the DST. 

Eskom proposes that a combined strategy be devised 

to maximise the value of the investment in energy 

research in higher education institutions as well as 

closer collaboration with the Eskom Power Plant 

Engineering Institute programme.
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table 2: biggest challenges affecting the state-owned enterprises

Institution Biggest challenges/roadblocks

Alexkor Constrained funding to implement corporate social investment and poverty alleviation initiatives

Eskom

•	 Declining	or	stagnant	electricity	sales	in	the	key	industrial,	mining,	and	commercial	segments
•	 Escalating	costs	to	complete	the	new	building	programme	is	hampering	the	ability	to	build	

capacity 
•	 Increasing	cost	of	coal	
•	 Continued	increase	in	employee	costs	due	to	a	rise	in	headcount
•	 Credit	ratings	downgrades,	as	well	as	regulatory	uncertainty	and	the	unsustainable	electricity	

price path

PetroSA
•	 Depletion	of	indigenous	gas	feedstock	at	the	Mossel	Bay	gas-to-liquids	(GTL)	refinery
•	 Depressed	cash	flows	
•	 Burdensome	abandonment	liability

SANSA
Inadequate funding, which has been aggravated by the lack of provision for set-up costs of a 
new entity

To unlock these constraints, Eskom has developed a 

new strategy to ensure sustainability of business in the 

changing environment. SANSA proposed that funding 

challenges can be alleviated by sourcing funding either 

from the shareholders (recapitalisation) or from private 

institutions (investors or financial institutions). Furthermore, 

constraints can be resolved with proper strategic planning 

and by focusing on a few programmes or initiatives and 

resourcing them well. 

Three of the entities reported that their mandates were not 

duplicated in either the public or private sector. However, 

their capacity to deliver competitively and efficiently was 

affected. SANSA is the only entity that reported that its 

mandate overlaps with other entities. This affects the 

entity as it finds itself chasing downstream projects 

which, to some extent, detract it from its core mandate 

of creating an enabling space platform for the national 

space programme. This causes SANSA to compete with 

the national space players it is supposed to support. 

Furthermore, the entity has to be adequately resourced 

to deliver on the core mandate for coordinating space 

and creating the enabling platform. 

Eskom reported that emerging areas, posing as 

opportunities or threats, need further review as its role in 

renewable energy may be affected if this area is reserved 

for the private sector. Eskom will also find it very difficult 

to evolve its business model towards a cleaner portfolio 

and smart systems. Furthermore, Eskom is reliant on 

municipalities to buy and sell electricity on behalf of the 

country’s citizens and this may offer an opportunity to 

explore its role in assisting municipalities to deliver on 

their mandate. 

PetroSA reported that its sister company, the Strategic 

Fuel Fund, is operating outside its mandate and is 

encroaching on the mandate of Eskom. 

Regulators

In most cases, a regulator is appointed by a government 

department that would itself fall under the regulator. The 

regulators generally describe good relationships with their 

line departments, with executive authorities being informed 

of major projects that are undertaken on a regular basis. 

The consultations between the regulators and their line 

departments about annual strategic goals and outcomes 

of major investigations are regarded as a considerable 

strength by the surveyed regulators. 

However, the lack of independence of regulators may be 

perceived as a weakness and may in fact be a constraint. 

For instance, even though the Railway Safety Regulator 

(RSR) was established by a statute of Parliament, it remains 

accountable to its governing board on governance matters 

and to the Minister of Transport on all policy, governance, 

and financial matters. This means that the RSR, like any 

other organ of state, reports to its governing board on 

governance matters and to the Minister of Transport on all 

policy matters while having the responsibility of promoting 

government policies. The NCR reports to the Department 

of Trade and Industry; the latter is responsible for policy 
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development while the former implements the regulations 

pertaining to the National Credit Act. The SAVC reported 

that it is affected, sometimes even controlled, by other 

regulators. Although the current format of functioning of 

the Perishable Products Export Control Board is one of 

command and control, this regulator indicated that a more 

appropriate format would be a mixture of government-

based (phytosanitary, food pests, and safety issues) and 

market-driven (quality standards) forms or regulation.

It is important to evaluate the appropriate approach or 

method of functioning for the regulators. For example, the 

approach of the Railway Safety Regulator is mainly one 

of command and control because the rail industry was 

left without a regulator for decades and operators were 

regulating themselves. The SAVC, on the other hand, 

was self-regulated by its members, but the combination 

of select functions with those of the South African 

Medicines Control Council (MCC) created uncertainty of 

structure. NIPMO uses a combination of approaches to 

ensure compliance with legislative requirements and to 

find mechanisms to ensure that institutional intellectual 

property is utilised. Its approach includes a combination 

of the command and control type, self-regulation, and 

market incentives. The National Credit Regulator also 

uses the combination format; there is an element of 

legislative enforcement but market conditions are taken 

into account. In general, regulators indicated that an 

alternative format of regulation may create a space for an 

involvement in and improvement of science, technology, 

and innovation in their various sectors.
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Enablers that may combat systemic weaknesses and constraints

The table below represents the different enablers for research and academic institutions, and state-owned enterprises.

table 3: Enablers identified by sti institutions

Institution Enablers

Research institutions

CSIR
•	 Collection	of	highly	skilled	people
•	 Reputation	for	scientific	excellence,	good	governance,	and	financial	sustainability

HSRC Capacity to do large-scale surveys and the parliamentary grant

Mintek Long history of developing enabling technologies that unlock mineral resources for the nation

NRF
Business and system intelligence capabilities and a provider of world-class grant making 
system

MRC World-class technology transfer team and a clean audit for the last three years

SABS Government enforcement of procurement standards and regulations

TIA83 Technology intermediary between universities and industry

Academic institutions

Stellenbosch 
University

•	 392	NRF	academic	rated	staff
•	 Ability	to	solicit	contract	research	funding
•	 Collaborates	with	other	institutions	(national	and	international)

University of 
Cape Town

•	 Strong	research	office,	research	contracts,	and	innovation	office
•	 Good	infrastructure	for	research	and	framework	for	research	capacity	development	and	

support
•	 Framework	and	seed	funding	for	the	development	of	five	new	interdisciplinary	research	

institutes
•	 Enabling	policy	frameworks	covering	innovation	and	engaged	scholarship
•	 Spread	and	depth	of	partnerships	across	the	institution,	including	the	City	of	Cape	Town	

and Western Cape Government

University of 
the Free State

•	 Ability	to	attract	students	outside	the	province
•	 Substantial	postdoctoral	fellow	strategy,	which	has	contributed	to	internationalisation	of	the	

campus

University of 
KwaZulu-Natal

•	 Supportive	of	the	national	policy	environment
•	 Adequately	qualified	staff,	financial	support,	infrastructure,	and	facilities

University of 
Limpopo

•	 Rural	location	with	a	potential	for	growth	and	development
•	 Partnerships	with	farmers,	mines,	service	industry	(banks),	and	government	departments

University 
of the 
Witwatersrand

•	 Aspiration	brand	and	reputation
•	 Highly	skilled	and	committed	staff
•	 Good	connections	with	leaders	in	commercial	and	industrial	sectors
•	 Hosts	the	Gauteng	City	Observatory

83 The response from TIA was received late and did not form part of the data collection performed by the SABS. 
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Institution Enablers

State-owned enterprises

Alexkor
The involvement with communities. The relationship is enhanced through various stakeholder 
engagements and initiatives

Eskom

•	 High	level	of	technical	and	other	competence	and	expertise
•	 Assets,	including	research,	training,	and	other	facilities
•	 Wide	geographic	footprint
•	 Supportive	shareholder	who	oversees	performance	and	provides	financial	support	for	the	

large infrastructure programme through guarantees and equity

PetroSA

•	 Two	unique	competing	GTL	technologies	(high-temperature	Fischer-Tropsch/conversion	of	
olefins to distillate and low-temperature Fischer-Tropsch). This wealth of intellectual property 
could be competitively used as leverage for growth of the organisation and access to 
resources

•	 Operating	asset	and	associated	people	in	Mossel	Bay	which	makes	PetroSA	a	unique	
national operating centre internationally

•	 Unique	capabilities	in	complex	operations	management
•	 Technology	development	and	partnerships	across	a	long	value	chain

SANSA

•	 The	extensive	infrastructure.	The	entity	has	an	asset	base	of	about	R280	million	consisting	
of high-tech antennae, an extensive observational network that extends from South Africa 
and the neighbouring islands to Antarctica, powerful computing systems, and extensive 
scientific and earth observation data stock

•	 Highly	skilled	personnel	and	strong	national	and	international	partnerships

Not all the institutions revealed how they would enhance 

the identified enablers. Research institutions in general felt 

that changing the research landscape will not necessarily 

be the solution as the creation of new research institutions 

will not automatically lead to better coordination; the 

newly created institutions will have to compete for the little 

resources available. Instead of creating new institutions, 

the existing institutions should be strengthened and 

better coordinated.

Academic institutions

The following strategies were proposed by academic 

institutions to enhance the enablers:

•	 The	enablers	described	by	Stellenbosch	University	can	

be enhanced by critical mass in terms of expertise 

in focus areas found in six Centres of Excellence 

(funded by the DST as well as self-funded institutes), 

35 endowed chairs, and 26 SARChI chairs. The 

university continues to participate in the National 

Equipment Programme to obtain high-end equipment 

on an annual basis.

•	 The	enablers	described	by	the	University	of	Cape	Town	

(UCT) can be enhanced by developing institutional and 

national platforms to share examples of good practice, 

developing guidelines for cross-sectoral collaboration, 

arranging for experienced or retired researchers to 

provide mentorship, and participating in jointly or 

co-funded THRIP type projects with non-university 

sectors.

•	 The	enablers	described	by	the	University	of	KwaZulu-

Natal can be enhanced through continued support 

for the academic staff and by exploring third stream 

income and additional funding from government.

•	 The	 enablers	 described	 by	 the	 University	 of	 the	

Witwatersrand can be enhanced by preserving 

the reputation of the institution through continued 

excellence in providing sought-after graduates. Highly 

skilled staff can be retained by providing a well-

resourced, efficient, and responsive environment and 

competitive remuneration.



86  //  KE NAKO: Research and innovation for socio-economic impact now!

Metrics of performance and impact in relation to 
mandate

Research institutions

The research institutions employ various methods to 

measure the impact of their performance relative to their 

mandate. The most common themes across the various 

institutions are the use of internal strategic performance 

indicators with respect to outputs and processes. Other 

identified measuring mechanisms include:

•	 Measurement	through	the	value	ascribed	by	companies	

for the use of technologies and interventions. 

•	 Research	outputs.

Mintek reported that an alternative measure of its impact 

may be based on the influence on government strategies. 

The CSIR proposed long-term measures that include 

detailed outcome and impact indicators for key R&D 

programmes, responsiveness to national development 

plans, and the quality of the R&D performed by the 

institution. The MRC proposed measurement of the direct 

impact of the research on the public, health statistics, 

and health policy and practice.

Academic institutions

The academic institutions employ various methods to 

measure the impact of their performance relative to their 

mandate. The most common themes across the various 

institutions are the use of internal strategic business 

indicators, the DHET annual report of indicators, and 

research outputs as measures for performance. Other 

identified measuring mechanisms include:

•	 International	 World	 University	 Rankings	 by	 Times	

Higher Education and QS;

•	 Number	of	publications;

•	 Number	of	licence	agreements;

•	 Number	of	patents	registered;

•	 Number	of	research	chairs;

•	 Number	of	NRF	rated	researchers;

•	 Number	of	international	and	national	awards;	and

•	 Qualitative	 responses	 from	 affected	 stakeholders	

like students, parents, the community, provincial 

government departments, and industry.

Only one institution indicated that publications should 

rather be measured on excellence and not necessarily 

by quantity.

State-owned enterprises

The entities employ various methods to measure the 

impact of their performance relative to their mandate. 

The prime methods of measurement are through key 

performance indicators; shareholder compacts that 

cover safety, operations and capacity expansion; and 

quarterly and annual reports.

SANSA reported that it needed a more robust way 

of measuring the performance of the national space 

programme as a whole and not just the organisational 

performance. This will ensure that the entity can begin 

to understand the size and health of the national space 

programme as well as its needs, outputs, and impacts 

in order to develop more coherent system plans for the 

space sector.

Regulators

All regulators indicated that they do have and use tools 

to track the impact of their regulation on the industry 

sector they are regulating. However, no details on these 

tools were offered in response to the questionnaires.

Funding and people as enablers and constraints

Research institutions

The institutions proposed that in order to drive identified 

enablers, additional funding will be required and the 

demographic profile of their staff will need to change 

through transformation. None of the institutions were 

forthcoming in providing information on grant funding. 

For instance, Mintek, the CSIR, MRC, and NRF provided 

grant amounts; while the HSRC and SABS provided 

percentage shares. The institutions provided information 

on other funding sources as indicated in Table 4.
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table 4: Other revenue sources of the research institutions

Other revenue source Mintek CSIR HSRC MRC NRF SABS

Commercial/operational activities X – – – X X

R&D funding (public, private, and 
international)

– X – X – –

External donor income – – X – – –

Rental income – – X – – –

Sale of goods – – X – X –

Income from interest – – – – X –

The availability as well as the training of skilled scientists, educators, and support staff are regarded in turn as a 

constraint, enabler, challenge, and contribution to national priorities. 

Although the respondents are research intensive institutions, only three (Mintek, MRC, and SABS) reported that the 

majority of their staff compliment are knowledge workers. The HSRC has approximately a 50/50 share between 

knowledge workers and support staff, while the composition of the NRF correlates with its role as enabler of research 

through research funding administration.

Academic institutions

The sources of funding for the six academic institutions are shown in the table below. 

table 5: Revenue sources of the academic institutions

Revenue source
Funding between R5 million and 

R10 million
Funding >R10 million

Government subsidy 0 6

Tuition income 0 6

Research income 0 6

Private funding 1 5

Other government funding 0 6

Other revenue by source 1 5

Third stream income 0 6

Of the six academic institutions surveyed, only the University of Limpopo (UL) reported funding sources of between 

R5 million and R10 million for the private funding and other revenue by source categories. This university reported 

that challenges of insufficient infrastructure funding and its limited research capacity could be hindering its ability to 

leverage additional funds to support its mandate.

The universities reported an average split of 35% research and teaching staff to 65% support staff. The only exception 

was the UL where research and teaching staff constitute the largest share despite the institution having the lowest 

postgraduate enrolment numbers (2 432).

The highest postgraduate enrolment numbers were reported by the University of KwaZulu-Natal (UKZN, 12 500) 

followed by the University of the Witwatersrand (Wits, 11 980), Stellenbosch University (SU, 10 555), and the University 

of the Free State (UFS, 7 250). 
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State-owned enterprises

The funding sources of the participating state-owned enterprises are depicted in the table below.

table 6: funding sources of the sOEs

SOE Grant 
funding

Sales
Interest on 
investment

Contract 
revenue

Rental 
income

Yes/No
Number of 

years

Alexkor – – X – X Y 1

Eskom X X – – – Y 8

PetroSA n/a n/a n/a n/a n/a N 0

SANSA – – – X – N 0

The staff complement of the state-owned enterprises ranges from 65 (Alexkor) to 47 978 (Eskom). The percentage 

share of the full-time equivalent (FTE) R&D personnel versus administrative and support staff is shown in the figure 

below. The staff composition of these entities suggests that they need to be included in the STIIL report.

The general trend for SOEs is that FTE R&D personnel constitute the majority of the staff compliment, which is in 

line with the mandate of these entities.

figure 13: the distribution of ftE R&d staff versus administrative and support staff 
Provided by: Prof. Anne Grobler
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Response to climate change

Research institutions

All the institutions agreed that they have various 

programmes and activities in place to address the 

climate change challenge. The institutions reported the 

following list of activities: 

•	 Development	of	a	range	of	eco-efficient	metallurgical	

technologies with a focus on areas such as energy, 

water, recycling, and processing of materials from 

secondary sources; and minimisation and treatment 

of effluent streams. 

•	 Research	 into	 the	social	 impact	of	climate	change	

and resulting migratory shifts of man and animals.

•	 SA	research	chairs	in	various	disciplines	that	support	

research in global climate change.

•	 The	response	through	the	South	African	Environmental	

Observation Network, including the SA Group on Earth 

Observation and iThemba Laboratory for Accelerator-

Based Sciences.

•	 Activities	around	early	warning	systems	to	support	

the health of the very young, elderly, and schoolgoing 

children.

•	 Development	 of	 an	 effective	 energy	 management	

standard, ISO 50001, in collaboration with the 

international community, aimed at transforming 

business operations to sustainable industrial energy 

usage practices.

•	 Research	in	the	One	Health	concept.

Academic institutions

All of the institutions have programmes and initiatives 

to research, teach, and support collaborative training in 

climate change. The following programmes and initiatives 

point out how the respective institutions have responded 

to the climate challenge:

•	 The	 Stellenbosch	 University	 Centre	 for	 Complex	

Systems in Transition initiative conducts research on 

renewable energy systems; water; peri-urban food 

production systems; and urban infrastructures with 

reference to water, sanitation, waste, energy, and 

mobility.

•	 The	University	of	the	Free	State	has	research	projects	

that focus on climate change in agriculture (cereal 

crops) and renewable energy. They also have a flagship 

programme in Afromontane (influence of climate 

change on the environment).

•	 The	University	of	Cape	Town	established	a	university-

wide initiative, the African Climate and Development 

Initiative, to support collaborative research and training 

in climate change.

•	 The	University	of	KwaZulu-Natal	runs	initiatives	(from	

a teaching, learning, and research perspective) to 

better understand and propose means of mitigating 

climate change.

•	 The	University	of	the	Witwatersrand	established	the	

Global Change Research Institute, which teaches 

and performs research on climate change and drives 

initiatives in energy saving and water management.

•	 The	 University	 of	 Limpopo	 hosts	 the	 Risk	 and	

Vulnerability Science Centre, which tracks climate 

change in the Limpopo Province and is part of the 

National Risk and Vulnerability Atlas on Climate 

Change.
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State-owned enterprises

The table below lists the various programmes and activities that state-owned enterprises have undertaken to address 

the climate change challenge. 

table 7: programmes and actions by sOEs to address climate change 

Institution Programmes and actions to address climate change 

Alexkor The enterprise withdraws operations in adverse conditions

Eskom

•	 The	development	of	a	comprehensive	climate	change	strategy	that	details	the	initiatives	it	will	
employ

•	 Diversification	of	the	energy	mix	to	lower	carbon-emitting	technologies
•	 Energy	efficiency
•	 Innovation	through	research	and	development
•	 Adaptation	to	the	adverse	impacts	of	climate	change	(sub-strategy	developed)
•	 Harnessing	green	financing	opportunities	(sub-strategy	developed)
•	 Advocacy	and	communication	through	national	and	international	platforms

PetroSA
•	 Is	a	member	of	SANEDI	and	staff	has	participated	in	various	SANEDI	committees,	specifically	

focusing on carbon capture and storage projects
•	 Champion	of	the	South	African	Risk	and	Vulnerability	Atlas

SANSA

•	 A	number	of	SANSA’s	Earth	Observation	projects	focus	on	sustainable	development,	better	
natural resource management, and environmental monitoring

•	 The	entity	provides	satellite	imagery	to	support	research	on	climate	change	and	to	facilitate	a	
response to its impact
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3.1.4 Economic impact

The programmes implemented by STI organisations/

institutions have an economic impact in the country. The 

following section evaluates the impact of the surveyed 

entities on the South African economy.

Measurement of return on investment for state  
funding used

Research institutions

Mintek measures ROI through the number of projects 

that are taken up by private sector companies and the 

value these companies derive from the uptake. ROI on 

private sector work is measured by the amount of surplus 

made per project. 

The CSIR has no formal method for determining financial 

ROI for programmes funded by the core grant at this 

stage. However, an impact assessment framework is 

being implemented that will enable the institution to 

conduct holistic evaluations of all key R&D programmes.

The ROI measurement at the MRC is based on the 

following key outputs:

•	 Number	of	published	journal	articles,	book	chapters,	

and books.

•	 Number	of	published	journal	articles	by	grant	holders.

•	 Number	 of	 published	 indexed	 high	 impact	 journal	

articles with an MRC affiliated author.

•	 Number	of	journal	articles	where	the	first	author	and/

or the last author is affiliated to the MRC.

•	 Number	 of	 new	 local/international	 policies	 and	

guidelines that reference MRC research.

•	 Number	 of	 research	 grants	 awarded	 by	 the	 MRC	

(including for product and capacity development).

None of the other research organisations surveyed 

indicated measurement methods for ROI.

Academic institutions

Academic institutions employ various strategies to 

measure the benefit realised for state funding, namely:

•	 Measuring	 graduation	 rates	 (pre-graduate	 and	

postgraduate level), particularly in critical and scarce 

skills areas. Institutions also measure retention rates 

as an indication.

•	 Monitoring	 the	 impact	 of	 the	 graduate	 workforce	

through regular surveys and conducting graduate 

exit surveys to monitor the transition of graduates to 

the workplace. 

•	 Monitoring	the	outputs	(graduates,	publications,	and	

patents) of all academic staff, particularly the outputs of 

the South African Research Chairs Initiative, Centres of 

Competence, and Centres of Excellence programmes.

•	 Conducting	sector	reviews	where	results	are	ultimately	

published as well as strategic reviews ranging from 

market research, techno-economic evaluations, and 

comprehensive reviews of particular IP sectors.

•	 Assessing	the	capacity	generated	from	state-funded	

grants such as research development grants.

•	 Measuring	the	amount	of	income	generated	through	

state subsidies.

Five of the six academic institutions leverage state 

funding to access other funding streams. The survey 

results highlighted the following measures to access 

other funding streams:

•	 Publications	 that	 profile	 technologies	 available	 for	

funding, licensing, and entrepreneurship opportunities 

and that feature products from incubated ventures as 

well as investment opportunities in spin-off companies 

(for example UCT’s Innovation Opportunities 

publication).

•	 A	strong	ethos	of	research	integrity	and	well	established	

research-related policies and procedures that promote 

responsible conduct.

•	 Producing	excellent	research	outputs	that	are	relevant	

to society.

•	 Significant	 investment	 in	 staff	 development	 and	

infrastructure to increase competitiveness.

•	 Funding	(state	funding,	tuition	fees,	and	third	stream	

income) used to attract partnerships with government 

departments (local, provincial, and national), 

international entities (in the form of research grants), 

industry (in the form of contract research) and public 

sector organisations (such as the ARC, Water Research 

Council, and CSIR) in projects funded or co-funded 

by these organisations.

•	 State	funding	for	the	throughput	of	students	in	scarce	

fields such as accountancy can help leverage student 

bursary funds from the private sector.

•	 The	establishment	of	offices	of	 technology	transfer	

for innovation and business development and the 

construction of units to deal with fundraising result in 

third stream income that could fund research projects 

and student bursaries.
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State-owned enterprises

Only two of the entities (Alexkor and Eskom) currently 

measure ROI. Alexkor’s measurement is based on the 

number of people who benefit from and are positively 

affected by its initiatives, especially the previously 

disadvantaged. Eskom does not measure the ROI to 

the stakeholder, but has a method to measure ROI on 

innovation based largely on the customer’s perceived 

benefit of the innovation.

Regulators

Regulators differ in their approach to evaluate ROI and 

not all surveyed regulators described how their ROI 

is measured. The RSR, for example, adopted a risk-

based strategic approach during 2013/14. This led to 

the identification of high-risk focus areas, which form 

the strategic drivers of the RSR strategy. In addition, a 

Regulatory Impact Assessment was conducted in 2015/16 

during which a Cost of Risk model was developed. The 

model will enable the RSR to identify, through a cost-

based approach, the major challenges and specific areas 

where operators should focus their attention in terms 

of maintenance and other risk-prevention actions. This 

could lead to improved operational efficiencies, which 

in turn could attract more investment and expansion 

opportunities, even beyond SA borders.

Measurement of local and global institutional 
competitiveness and benchmarking against similar 
international entities

Research institutions

Research institutions measure competitiveness by means 

of:

•	 The	number	of	global	partnerships	established.

•	 The	institution’s	ongoing	ability	to	attract	contract	R&D	

funding.

•	 Regular	customer	surveys	to	identify	concerns	and	

areas of improvement.

•	 Tracking	the	institution’s	market	share.

•	 Publication	 outputs	 and	 following	 international	

convention citation rates.

•	 Measuring	revenue	growth.

With exception of the HSRC, which does not conduct 

benchmarking, the following benchmarking practices are 

followed by the surveyed research institutions:

•	 Independent	 reviews	 that	 include	 international	

reviewers.

•	 International	 benchmarking	 studies	 that	 assist	 in	

identifying areas in which the institution met, or lagged 

behind, international norms for research technology 

organisations.

•	 Annual	 benchmarking	 studies	 that	 compare	 the	

performance of the participants across a wide range 

of measures.

•	 Reviews	 by	 SET	 institutions	 as	 determined	 by	 the	

Department of Health.

•	 Economic	evaluation	assessed	in	terms	of	the	number	

of publications, graduated students, and products.

•	 Conducting	R&D	surveys.

•	 Measuring	 research	output	performance	within	 the	

NSI.

•	 Alignment	to	international	criteria	for	assessment	and	

training and similar legislations.

Academic institutions

The competitiveness of academic institutions is typically 

measured through:

•	 International	 World	 University	 Rankings	 by	 Times	

Higher Education, Shanghai, and QS.

•	 The	number	of	global	partnerships	established.

•	 The	 institution’s	ongoing	ability	 to	attract	 local	and	

international R&D funding.

•	 Regular	customer	surveys	to	identify	concerns	and	

areas of improvement.

•	 Publication	 outputs	 and	 following	 international	

convention citation rates.

•	 Measuring	revenue	growth.

In terms of measuring economic impact, current measures 

seem to focus mainly on tracking the number of graduates 

produced and the quantity of research outputs. The 

main intervention proposed to measure the economic 

impact of academic institutions, is technology transfer as 

assessed through models based on anticipated outputs 

(disclosures, patents, licences, spin-offs). According to 

the survey, the economic impact of universities should 
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be estimated in terms of the direct impact of spending in 

the local economy, the induced impact, and the impact 

on the university itself.

All institutions currently conduct benchmarking exercises, 

either exclusively with local institutions or with both local 

and similar international institutions. These exercises are 

conducted by means of rankings (local and international), 

measuring performance against DHET sector indicators, 

and surveys (in-house and from external agencies). Results 

show that the historically disadvantaged institutions favour 

a more local approach and only benchmark themselves 

with local institutions.

The overall response emphasised the need to improve 

knowledge transfer between research institutions, industry, 

national science councils, and government to ensure that 

universities develop interdisciplinary and transdisciplinary 

research that is relevant to business and society.

Regulators

The regulators benchmark themselves mainly against 

similar regulatory bodies in other countries. 

table 8: international benchmarking of regulators

Regulators International equivalents

Food Safety 
and Quality 
Assurance

International benchmarking: United Nations Economic Commission for Europe, International 
Dairy Federation, Codex Alimentarius Commission, World Trade Organisation, and Organisation 
for Economic Co-operation and Development Scheme. The Directorate: Food Safety and 
Quality Assurance of the DAFF actively participates in coordinating some of the work needed 
by these international entities by providing technical inputs to the Technical Committees and 
co-chairing some of the Working Groups. The Department’s participation benefits the industries 
immensely due to the fact that its concerns and interests are defended and transmitted to these 
entities. As a result, South Africa was given an opportunity to host some of the workshops. Due 
to their harmonisation, standards and regulations made under the Public Service Act of 1999 
were drafted by taking into consideration international standards.

NIPMO
There are no international equivalents. The closest is the National Institute of Standards and 
Technology.

Railway 
Safety 
Regulator

The RSR methodology is based in the Canadian regulatory model and compares favourably 
to the approach followed in the United Kingdom (UK), Australia, and UN countries such as 
Switzerland. A common approach exists, but given the unique nature of each railway industry, 
there are variables due to country-specific requirements.

National 
Credit 
Regulator

There are no international equivalents since the NCR has a unique mandate both locally and 
internationally.

Perishable 
Products 
Export 
Control 
Board

The international equivalents are mainly the inspection bodies of the Departments of Agriculture 
in the importing countries. Examples of these are the Kwaliteits Controle Bureau in the 
Netherlands, Plant Protection and Inspection Services in Israel, and the Federal Office for 
Agriculture and Food in Germany. The PPECB’s work compares well and favourably with these 
bodies in terms of quality and phytosanitary inspections. The PPECB also performs food safety 
audits on farms that produce products for export and delivers cold chain management services 
in the supply chain to ensure produce arrives in optimum condition in the import markets. 
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Alignment with NDP objectives, technology transfer, 
and commercialisation 

Research institutions

Mintek quantifies its technology transfer through the 

uptake by private companies. The CSIR measures, in the 

short term, the income derived from licences and royalties 

and the number of successful patents filed. In the long 

term, the aim is to measure the direct economic impact 

of enterprises that the institution established or support 

in terms of employment creation and contribution to GDP.

The MRC measures the success of its technology transfer 

and commercialisation programmes through assessing 

the income earned from commercialisation and the 

number of invention disclosures received, new patents 

filed, licences concluded, spin-off companies created, 

and technologies implemented.

According to the MRC, success in translating technology 

transfer into products and market entry has been 

hampered by:

•	 A	shortage	of	personnel	 in	 the	 technology	 transfer	

office to actively drive commercialisation.

•	 A	lack	of	funding,	 in	some	cases,	for	converting	IP	

into market-ready technologies (e.g. for prototype 

development and clinical testing).

•	 Prohibitive	patenting	costs	(to	protect	IP	in	all	potential	

market territories).

•	 Challenges	in	identifying	suitable	commercialisation	

partners (e.g. licensees).

For the NRF, technology transfer and commercialisation 

is not a primary mandate, however, the organisation 

has adopted the necessary regulations related to the 

Intellectual Property Rights from Publicly Financed 

Research and Development Act and complies with the 

requirements as necessary.

The SABS measures the success of technology transfer 

through revenue growth, while the HSRC is not involved 

in commercialisation.

Academic institutions

Technology transfer and commercialisation programmes 

require the establishment and/or improvement of research 

partnerships and collaborations among all role players 

(both between universities and across the research 

community, including universities, research councils, 

and other private and public sector institutions), with 

an additional focus on social issues such as poverty, 

unemployment, and food security. Institutions should 

place a high priority on managing the formal agreements 

with national science councils to increase research 

collaboration, establish new joint focus areas, and improve 

the application and/or policy impact of their research. 

This strategy should help create mechanisms that make 

access to technology and infrastructure easier, and 

should foster relevant research and product development 

throughout the STIIL. International models proposed 

to improve collaboration and research partnerships 

include the Fraunhofer Model (an integrated network of 

intermediate research institutions), the UK’s Knowledge 

Transfer Partnership scheme, and the joint initiatives of 

regional universities and government by the Association 

of African Universities.



A review of the South African science, technology and innovation institutional landscape  \\  95

State-owned enterprises

The various state-owned enterprises identified the following Centres of Excellence as important or required to support 

the objectives of the NDP.

table 9: sOE centres of Excellence

Entity Centres of Excellence established

Alexkor None have been established due to the size of the organisation and the nature of its business

Eskom 
•	 Various	environmental	Centres	of	Excellence	(air,	water,	waste,	biodiversity,	and	climate	

change)
•	 Supplier	Development	and	Localisation	(for	local	development,	procurement,	etc.)

PetroSA
•	 University	of	the	Western	Cape	PetroSA	Synthetic	Fuels	Innovation	Centre
•	 Centre	of	Excellence	(Mossel	Bay)

SANSA
None at this stage. However, areas envisaged as potential CoEs are remote sensing/data 
management and space sensors

The results indicate that renewable energy approaches stem mainly from Eskom. The entity has embarked on a 

journey towards environmental sustainability and reducing its carbon footprint with purchases of renewable energy 

from independent power producers. PetroSA reported electricity generation from gas, which is a cleaner fuel with 

a smaller carbon footprint. No initiatives were reported by Alexkor and SANSA.

Niche areas are in line with the various fields within which the entities operate and are identified in the table below.

table 10: identified sOE niche areas

Entity Identified niche areas

Alexkor Marine mining, especially shallow to mid-water depths

Eskom 

•	 High-voltage	transmission
•	 High-voltage,	direct	current	transmission	
•	 Low	quality	coal	combustion	
•	 Dry	cooling	and	other	low	water	use	technologies	
•	 Generation	plant	life	extension	
•	 Electrification	and	prepayment	technologies	
•	 Smart	Metering	
•	 Energy	management	systems

PetroSA Coal to liquid, gas to liquid, and associated technology

SANSA
•	 Ground	station	
•	 Space	science	
•	 Earth	observation

South Africa has an advantage in these areas due to, for instance, a long history, accumulated knowledge, and a 

depth of expertise in the development of GTL technology.

Alexkor aligns with emerging technologies in the form of workshops held in collaboration with its stakeholder 

department (Department of Environmental Affairs [DEA]) and other role players. Eskom regularly reviews its innovation 

and technology strategy to identify technology developments and design projects to leverage knowledge creation. 

PetroSA follows a similar approach by aligning its current GTL technology with emerging technologies that have 

been adopted by industry. SANSA continually evaluates its infrastructure and conducts maintenance, while also 

upgrading and investing in new infrastructure to remain at the forefront of technology. 
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Examples of commercialisation efforts, to translate intellectual value into economic value, are described below. 

table 11: sOE commercialisation examples

Entity Commercialisation examples IP protection

Eskom 

•	 Dry	cooling
•	 High-voltage	direct	current
•	 765	kV	transmission
•	 Low	energy	loss	transformers
•	 Prepayment	meters

Patents are submitted for grant in those 
countries where the invention should be 
applicable

PetroSA
Collaborated in the development of unique 
processes and components of the GTL 
process

PetroSA has filed many patents internationally 
and has jointly filed numerous international 
patents with its industry/technology partners

SANSA

•	 Provision	of	space	operations	services
•	 Provision	of	other	unique	services	to	

the aviation and defence sectors, which 
generate commercial revenue

Protection of the innovations has not yet been 
addressed and the entity now needs to initiate 
this process

Eskom, PetroSA, and SANSA own the patents that are filed in their names, while Alexkor’s IP is owned by the 

shareholder department (DEA). PetroSA also owns and protects IP generated from research conducted at academic 

institutions funded by the entity. IP ownership issues arise from projects funded through commercial contracts (i.e. 

non-grant funding), which the IPR Act does not cover clearly. 

Regulators

The regulators quantified the impact of regulations applicable to STI on the parameters in their operational fields (1 

= no impact and 5 = extreme impact).

table 12: Evaluation of the operational impact of sti on regulators

Parameter
Food 

Safety and 
Quality 

Assurance

NIPMO
Railway 
Safety 

Regulator

National 
Credit 

Regulator

Perishable 
Products 

Export 
Control 
Board

Impact on sector budget 5 2 1 4 5

Impact on competition 5 5 3 4 5

Impact on market openness 5 2 4 3 3

Impact on small business 4 5 1 3 4

Impact on consumer interest and 
consumer market

5 1 3 5 4

Impact on new product launches 3 4 5 3 3

Impact on innovation, R&D, and 
product development

3 4 5 3 3

Impact on specific social groups 3 4 1 4 3

Impact on other groups (not for profit) 3 5 1 4 3

Impact on public sector, gender 
equality, and poverty

4 5 3 4 5
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Other contributions listed by the regulators include: 

•	 International	 market	 access	 and	 revenue	 for	 the	

country.

•	 The	ability	of	South	African	produce	to	compete	with	

other countries in the trading arena.

•	 Decline	in	consumer	dissatisfaction.	

•	 Responsiveness	to	market	requirements.	

These contributions, amongst others, are used as 

indicators of ROI of public funds. 

Both research and academic institutions indicated that the 

IPR Act of 2008 has become a hindrance in the realisation 

of their goals in terms of economic and social impact 

through STI. Public sector funding is proposed to be used 

more effectively as a result of this Act. While the IPR Act 

does not influence how funding is allocated for increased 

efficacy, it does provide for approval mechanisms before 

IP can be assigned offshore, thus ensuring that locally 

developed IP finds application with socio-economic 

benefits. If the IP type was previously given away royalty-

free, there are now specific requirements that must be 

met for this to take place. According to NIPMO, the IPR 

Act gives preference to non-exclusive licensing to SMEs 

or Broad-Based Black Economic Empowerment (BBBEE) 

entities and promotes the establishment of start-up and 

spin-off companies, as well as new products, processes, 

and services based on institutional IP generated with 

public funds. However, this statement is not necessarily 

supported by the other STI role players. 

Changes in the STIIL to improve job creation and 
economic impact

Research institutions

The changes proposed by research institutions are 

summarised below:

•	 A	culture	of	innovation	needs	to	be	supported.	

•	 A	set	of	impact	assessment	tools	should	be	developed	

that will enable the institutions to measure economic 

impact. 

•	 An	effort	should	be	made	to	determine	the	quality	or	

to quantify the outcome of innovative ideas so that 

the innovation is commensurate with the manner and 

extent of funding. 

•	 The	significant	disjoint	between	the	research	undertaken	

at universities and the ability for it to be implemented 

for economic impact needs to be addressed. 

•	 The	 disjointed	 nature	 of	 funding	 partners	 and	

government departments hampers the economic 

impact of the STI institutions and should be addressed. 

There seems to be good alignment of priorities between 

the Department of Health and the DST, however the 

DTI, DEA, and DAFF are seldom involved and are key 

partners.

•	 Better	coordination	and	awareness	of	existing	technical	

capacity and expertise in the country are required 

to avoid duplication and encourage precompetitive 

collaboration.

•	 The	incentivisation	of	universities	to	patent	and	partner	

at the appropriate times is vital to ensure the maximum 

return on investment.

•	 A	number	of	research	institutions	indicated	that	the	

public funding being committed to health R&D and 

innovation needs to be increased. 

•	 The	capacity	and	capability	within	the	system	to	capture	

and undertake research on the economic impact of 

investment in research should be addressed.

•	 The	shortage	of	skills	and	experience	in	taking	high-

technology products to market in South Africa should 

be addressed.

•	 A	 change	 is	 needed	 in	 the	 PFMA	 rules	 that	 are	

applicable to research and academic institutions as 

they require inappropriate due diligence and cause 

unnecessary delays due to the nature of some of the 

projects undertaken.

Only one of the research institutions proposed that all 

research should be aimed at addressing economic 

constraints and issues. However, all of the research 

institutions agreed that the objectives of the NDP should 

be regarded as a directive in the allocation of public 

funding.

Academic institutions

There is clear evidence across the university system of 

research that is focused on innovation-related job creation 

(e.g. areas include fuel cells, water quality and acid mine 

drainage problems, and data communication), which 

will create an environment for research employment 

opportunities.
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table 13: current programmes in place at academic institutions

Institution Programmes to improve job creation and economic impact

UCT

•	 Structured	Training	for	African	Researchers
•	 Soft-Funded	Academic	and	Research	Staff
•	 Carnegie	Corporation	Project:	The	Next	Generation	of	Academics	in	Africa
•	 Research	Career	Advancement	Fellowship	
•	 Climate	Impact	Research	Capacity	and	Leadership	Enhancement	in	Sub-Saharan	Africa	

programme
•	 Programme	for	the	Enhancement	of	Research	Capacity	
•	 Postdoctoral	Research	Fellows	
•	 The	MasterCard	Foundation	Scholars	Program

SU
•	 LaunchLab	Business	Incubator
•	 Establishment	of	spin-off	companies	for	technology	transfer	entrepreneurial	support,	

development, and innovation

UKZN
Informal programmes that promote innovation, commercialisation, and entrepreneurship – in 
future these will be incorporated into formal undergraduate programmes to increase research 
employment opportunities

UL Formation of a technology transfer office to increase research job opportunities

UFS

•	 Employment	of	students	in	commercial	university	laboratories	and	in	spin-off	research	
companies

•	 Study	and	career	advancement	opportunities	created	by	placing	staff	at	other	national	and	
international universities 

•	 Developmental	programmes	focusing	on	young	and	mid-career	researchers:	Vice-
Chancellor’s Prestige Scholars Programme and Deputy Vice-Chancellor’s mid-career 
researcher development programmes

Wits

•	 Launch	of	the	Tshimologong	tech	incubator	in	Braamfontein	that	also	hosts	the	IBM	research	
labs

•	 Carnegie	Corporation	Project:	The	Next	Generation	of	Academics	in	Africa
•	 Research	Career	Advancement	Fellowship
•	 Wits	Commercial	Enterprise,	which	hosts	an	office	of	technology	transfer	for	tech	transfer	

spin-off companies
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State-owned enterprises

Alexkor has no specific targets for R&D, but the other 

entities reported the following targets:

•	 Attach	 rand	 values	 to	 IP	 ownership	 and	 promote	

development and commercialisation of the in-house 

technologies.

•	 Job	creation	based	on	innovation	pursuits.

•	 Production	of	five	high-impact	services	and	products	

to address societal needs while maintaining the 

publication of papers in high-impact journals.

•	 Production	of	government	decision	support	tools.	

•	 Provision	of	postgraduate	supervision	and	training,	

and increased research funding.

•	 Provision	of	a	space	R&D	platform	and	develop	South	

Africa’s next Earth Observation satellite.

Initiatives to support industrial development and job 

creation include:

•	 SME	 development	 by	 adopting	 an	 early	 payment	

policy for SMEs.

•	 Growth	 in	 the	 share	 of	 procurement	 from	 BBBEE	

compliant suppliers as a percentage of total measured 

procurement spend.

•	 Increasing	local	content.	For	example,	the	local	content	

contracted amount has reached 75,2% in Eskom. Jobs 

are created at Eskom’s capacity expansion programme, 

new build sites, and Power Delivery Projects.

•	 Pursuing	 industrial	 development	 investment	

opportunities through initiatives such as the operation 

on oil and gas exploration, and marine repair 

engineering, logistics, and fabrication services.

•	 Diversification	of	the	supply	chain	and	promoting	the	

Black Business Supplier Development Programme, 

which has brought historically disadvantaged suppliers 

into the mainstream economy.

•	 SANSA’s	 policy	 framework	 that	 guides	 its	 capital	

intensive procurement; the framework is aligned to the 

Department of Trade and Industry’s National Industrial 

Participation framework.

•	 SANSA’s	satellite	build	programme	(with	Denel)	has	a	

minimum stipulated obligation on support for SMEs, 

black-owned companies, women-owned companies, 

and training.

Regulators

The role, objectives, functions, and scope of regulators 

should be clearly defined. Their mandates must be 

transparent and not conflicting, nor can they conflict with 

relevant legislation. Regulators should also cooperate with 

other bodies (government and non-government entities).
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3.1.5 Political impact

Programmes that are implemented by research or 

academic institutions, state-owned enterprises, regulators, 

and industry have a political impact in the country.

Institutional transformation to service the needs of the 
broader population

Research institutions

Transformation efforts are being implemented in the 

research institutions through a number of strategies. 

These strategies include: realigning programmes with 

national priorities to serve the broader population; placing 

greater emphasis on poverty alleviation and SME support; 

adopting transparent and aggressive transformation 

policies; embarking on projects that are relevant to 

communities and have job creation potential; including 

SMEs and young professionals in programmes; and 

introducing internship programmes as a capacity-building 

intervention, which also focuses on black and female 

candidates. 

The institutions have also developed strategies and 

policies to enhance inclusivity. For example, compliance 

with employment equity requirements is part of the 

recruitment process at the MRC. Furthermore, the majority 

of postgraduate students and researchers supported 

through the NRF programme in the 2015/16 financial 

year were black and female. 

Academic institutions

All institutions are driving a transformation agenda to 

increase access to higher education for economically/

previously disadvantaged students, and to better serve 

the broader population. Transformational issues that 

impact the academic institutions, such as the admissions 

policy, language policy, inclusive senate (balanced race 

and gender composition), increased access to previously 

disadvantaged students, and more diversified student 

bodies, are being addressed. The institutions strive to 

operate within the democratic principles enshrined in the 

constitution with reference to language, race, gender, 

religion, and political freedom.

Analysis of the responses from the academic institutions 

shows that race and gender inclusivity efforts are 

evident across the various universities. The historically 

advantaged institutions (UCT, SU, UFS, and Wits) have 

robust programmes that seek to address the race and 

gender inclusivity imbalances within their institutions.

Studies on the impact of free education on the institutions 

have not been conducted. However, the majority of the 

institutions agreed that the likely impact of implementing 

the policy will result in a reduced capacity to provide 

additional support to postgraduates. The University 

of the Free State indicated that fees contributed to 

almost 36% of the total income in 2015. In addition, the 

institutions expect the whole higher education system 

to collapse upon implementation of a free education 

policy. A different viewpoint was that the policy is likely 

to impact on the commitment to diversity and inclusivity 

in the demographic profile of students.

State-owned enterprises

Various programmes are in place across the SOEs to 

enhance inclusivity, namely:

•	 Corporate	social	investment	and	social	labour	plans	

(SLP) programmes aimed at benefiting previously 

disadvantaged and marginalised members of 

communities.

•	 The	measurement	of	and	compliance	with	employment	

equity indicators: employment equity in disability 

(percentage share); racial equity in various management 

levels (percentage share of blacks); gender equity 

in various management levels (percentage share 

of females); and people living with disabilities as 

percentage of total workforce.

•	 Diversity	 interventions,	 such	 as	 disability	 open	

days, Heritage Day, and Women’s Day, are regularly 

celebrated.

•	 A	leadership	development	programme	that	supports	

women development and aids upward mobility of 

women within the entities, as well as a Women’s 

Council and Employment Equity Forum that has 

disability representatives.

•	 Employee	Wellness	Programmes.

•	 Partnerships	with	organisations	that	promote	women	

in science (such as the Meta Economic Development 

Organisation).

As indicated in Table 14, all four entities are implementing 

various initiatives to serve the needs of the population 

through specific programmes.
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table 14: sOE transformation initiatives

Entity Transformation initiatives

Alexkor
SLP and CSI projects are aligned with the developmental projects of the local municipality to 
ensure a contribution to the needs of the broader population

Eskom

•	 Changed	the	employment	equity	profile	in	terms	of	blacks,	Asians,	and	coloureds	as	well	as	
gender

•	 Contributes	to	supplier	development	by	increasing	procurement	spending	on	BBBEE
•	 Provided	electricity	to	4,8	million	homes	in	terms	of	the	electrification	programme

PetroSA
Responds, through CSI and local economic development programmes, to government 
challenges in the areas of health, education, environment, and sustainable community 
development

SANSA
•	 Endeavoured	to	transform	the	organisation,	particularly	in	terms	of	changing	the	race	and	

gender demographics to be more representative
•	 Employed	young	people	to	create	a	more	sustainable	dynamic	environment

Regulators

The SAVC implemented transformation efforts by introducing compulsory veterinary community service and authorisation 

of animal welfare assistants to render services in both the cities and rural areas. No other significant feedback was 

received except that the regulators comply with the transformation targets and strategies of their line departments. 

Involvement in policy development and internationalisation

Research institutions

The research institutions ensure value addition in policy development in line with their respective mandates as 

indicated in the table below. 

table 15: the contribution of research institutions to policy development

Institution Role

Mintek Ads value in the mineral processing and beneficiation policy

CSIR
Contributes to basic research that goes into creating evidence and the formulation of policy 
based on that evidence in areas such as waste management, environmental policies, urban 
planning, local economic development, and the development of the digital economy

HSRC
Ensures the development of evidence-based policy forms part of the organisation’s research 
culture

MRC

•	 Produces	and	disseminates	new	scientific	findings	and	knowledge	on	health
•	 Facilitates	the	translation	of	the	institution’s	research	findings	into	health	policies	and	

practices
•	 The	sphere	of	policy	development	where	values	can	be	added	are	those	affecting	and	

relating to health

NRF
Developed business and system intelligence capabilities that enabled the institution to play a 
significant role in informing and shaping the policy development and implementation within the 
NSI

SABS Publishes articles and opinions on the role of standards in the economy

For the purpose of internationalisation, the institutions represent the country at international forums and meetings in 

support of government endeavours, at both management/policy level and technical/scientific level. Their international 

footprint is framed in memorandums of understanding (MoUs) with global institutions, in particular lately within BRICS. 

These efforts have led to the recognition of SA’s research institutions as thought leaders in propagating African health 

R&D at an international level.
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Academic institutions

All of the institutions play active roles in representing 

South Africa in the international arena. International 

activities include collaborations in research activities and 

memberships in academia consortia and networks, such 

as the International Alliance of Research Universities, 

Worldwide Universities Network, and North–South–

South Networks. There is also active participation in the 

African region with SA institutions playing key roles in 

collaborative research and exchange programmes; SA 

institutions act as the leading institutions in research and 

postgraduate training.

The academic institutions agree that their current roles 

can be enhanced by select strategies such as leveraging 

interdisciplinary and transdisciplinary collaborations 

between networks through trilateral agreements, 

development of academic networks within BRICS, and 

continued participation in collaborative projects. 

State-owned enterprises

Of the state-owned enterprises, only Eskom and PetroSA 

indicated that they currently conduct R&D in support of 

nation building and policy development. Eskom conducts 

social return on investment assessments of various 

projects within the organisation. PetroSA’s conversion 

of olefins to distillates (COD) research facility assists 

in the development of highly skilled master’s and PhD 

students, which contributes towards the NDP objective 

of technology and skills development.

PetroSA has established Centres of Excellence in 

various technology fields that encourage interaction and 

knowledge sharing between different research centres, 

while minimising duplication of effort. The entity has also 

partnered with various SA universities in R&D activities.

Eskom indicated that it has no formal mechanisms 

in place, but would strongly support a national R&D 

oversight group (facilitated by the DST) that compares 

and contrasts the programmes of the various role players 

and seeks to optimise the country level portfolio through 

collaboration, communication, and discussion. 

SANSA currently has no mechanisms in place.

Regulators

Regulators are often very knowledgeable and up to date 

with issues concerning the regulated sector. Nevertheless, 

the principle responsibility for setting or advising on 

government policy related to the nature and scope of 

the regulator’s powers and functions should preferably 

not fall to the specific regulator. Consultations in the form 

of physical meetings and workshops are held with the 

relevant stakeholders. 

NIPMO has established fairly broad networks to ensure 

that stakeholders stay abreast of any changes and are 

introduced to regulatory instruments (such as guidelines 

and practice notes). According to the survey, the set-up 

of regulators and resources are poorly implemented. In 

this regard, poor consideration is given to the regulatory 

form and the human and financial resources required to 

give full effect to the legislative mandate. Accountability, 

direction, and control should be set out clearly in the 

legislation in order to be effective. 

Regulators can be regarded as watch dogs of policy 

and, as such, play a crucial role in policy directives and 

development. Most of the surveyed regulators indicated 

that there is a consultative process prior to and after 

regulatory changes and that the compliance with and 

impact on any implemented regulations are monitored. 

Regulators typically have a particular focus towards 

consumer protection. 
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3.1.6 Social impact

Programmes that STI institutions implement have a social 

impact in the country.

Research institutions

All institutions recognise the importance of aligning their 

mandates and actions to national priorities and have 

developed programmes to address service delivery 

issues. A number of programmes and interventions are 

highlighted below:

•	 Specialist	 programmes	 focused	 on	 policy	 and	 its	

implementation on service delivery.

•	 Programmes	to	deal	with	the	 lack	of	an	 integrated	

decision support capability at all levels of government 

responsible for service delivery.

•	 Science	Engagement	Programmes	that	contribute	to	

improving the quality of basic education.

•	 Ensuring	that	the	development	of	standards	support	

national priorities and that testing capacity is prioritised.

Some of the institutions appear to make a limited 

contribution towards social cohesion, but the MRC, NRF, 

SABS, and HSRC are conducting work that addresses 

social issues. The institutions increase social value 

through supporting socially relevant R&D that is in line 

with national imperatives as set out in the NDP and other 

government strategies or plans. Mintek and the CSIR 

reported no actions in this regard.

In order to contribute towards job creation and skills 

development, the institutions fund research grants 

and scholarship programmes, provide funding support 

to postgraduate students (including postgraduate 

and postdoctoral fellows), and support SMEs and 

entrepreneurs to access standards and other enablers 

in product development and commercialisation. Other 

contributions towards developing research skills are 

through partnerships and collaborations with universities 

to provide supervision capacity for postgraduate students, 

implementing programmes aimed at developing people 

and improving research capacity of researchers from 

designated groups, and encouraging staff to further their 

studies to build research capacity.

Academic institutions

Key innovations employed by academic institutions to 

support national priorities include:

•	 Amending	admission	policies	to	have	increased	focus	

on the socially disadvantaged.

•	 Revising	 language	 and	 other	 policies	 to	 be	 more	

inclusive.

•	 Launching	foundation	year	programmes	and	extended	

programmes.

•	 Providing	an	online	system	for	admission	applications	

and registrations; innovations at Wits appear to be 

more robust as the institution utilises all platforms 

(online, mobile phone messages, career expos, and 

school outreach).

•	 Providing	financial	support	to	previously	disadvantaged	

students.

Interventions aimed at social cohesion are wide-

ranging, but key contributions include the introduction 

of programmes that provide opportunities for students 

to debate and discuss key challenges facing SA and 

the continent and the building of active citizens for the 

future. Other contributions include amendments to 

curriculum programmes to focus on African studies, 

academic outreach programmes, and cultural enrichment 

programmes to the general public. New strategic plans, 

particularly those of UCT, have a strong focus on identifying 

and responding to the needs of marginalised identities 

within the institution (e.g. gay, lesbian, transgender, 

bisexual, and intersex students).

The institutions indicated that their strategic plans are 

aligned with NDP objectives; four of the universities outlined 

clear objectives while the remaining two (UKZN and UL) 

provided no specific details on the areas to be supported. 

Job creation and skills development programmes include: 

Research Skills Development Programmes; academic 

and professional skills development for postgraduate 

students and postdoctoral fellows (such as seminars, 

workshops, retreats, massive open online courses, 

initiatives, and workshops) specifically designed to improve 

the quality of supervision of postgraduate students; 

and staff development programmes that focus on both 

teaching and research.
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State-owned enterprises

Alexkor contributes to social cohesion through various 

stakeholder engagement initiatives in the communities 

nearest the mining operations.

Eskom’s social cohesion efforts include transforming 

society through the supplier localisation drive; CSI 

in community education, health, and developmental 

projects; and the rollout of government’s electrification 

programme. The Eskom Development Foundation 

promotes transformation and social sustainability by 

means of initiatives that develop SMEs, education, health, 

food security, community development, energy, and the 

environment. The entity’s Employment Equity Plan ensures 

that the workforce profile is transformed at all occupational 

levels and serves as a vehicle through which employment 

barriers and affirmative action measures are addressed. 

PetroSA is involved in the economic development plans 

of the host community where it operates. The entity 

also plays a role in the SOE forums and transformation 

committees within the South African Petroleum Industry 

Association.

The SOEs contribute to the NDP objectives by means of:

•	 CSI,	SLP,	and	stakeholder	engagement	initiatives.

•	 Enterprise	and	supplier	development	and	localisation	

initiatives.

•	 Implementing	community	development	programmes	

in early childhood development.

•	 Health	 promotion	 by	 constructing	 and	 upgrading	

health facilities.

•	 Creating	high-technology	jobs.

•	 Improving	geospatial	patterns	to	foster	the	development	

of marginalised communities.

•	 Planning	and	monitoring	vital	national	infrastructure	

through space systems.

•	 Health	surveillance	and	intelligence	through	satellites.

•	 Space-based	 service	 delivery	 and	 performance	

monitoring to assist in the eradication of corruption. 

•	 Providing	geospatial	decision-making	tools	for	spatial	

development in the country.

All four entities are actively implementing various job 

creation and skills development programmes, including 

hands-on training for artisans/technicians, doctoral 

degrees, enterprise and supplier development, localisation 

initiatives, CSI infrastructure projects, and internship 

programmes that promote the absorption of young people 

into the workforce. Furthermore, PetroSA plans to build an 

Integrated Energy Centre in the Eastern Cape (Qamata), 

which should generate both temporary (construction 

phase) and permanent jobs (operation phase).

The entities recommend an increased investment towards 

these programmes to ensure that benefits are realised.

Regulators

The SAVC reported that it accredits para-veterinary 

professionals, such as veterinary physiotherapists, 

equine dental technicians, and meat inspectors to create 

additional employment.

However, in terms of national priorities, the regulators 

agreed that legislative regulation on safety, the environment, 

climate change, and the well-being of society is not clearly 

defined and there is insufficient communication with 

sector-specific communities. The funding received also 

does not correlate with the impact and the function of 

the regulators with regard to STI policy advancement. 
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3.1.7 Funding ecosystems

Sources of funding often shape the agenda for research, 

development, and innovation at public and private R&D 

institutions.

Research institutions

The interventions required by the institutions to obtain 

sufficient funding include finding measures to increase 

ring-fenced funding, encourage greater private sector 

investment in R&D, and increase the percentage of GDP 

invested in R&D. Other interventions include reopening 

the discussion around a unitary science vote and having 

ongoing structured engagements with particular sections 

of the private sector to identify potential research questions 

and capabilities to unlock investment.

The SABS, MRC, and NRF reported that their research 

agendas are shaped by strategic plans underpinned by 

policies such as the National Development Plan, Industrial 

Policy Action Plan, National Research and Development 

Strategy, and Ten-Year Innovation Plan. The research 

agendas of the CSIR, HSRC, and Mintek are shaped by 

the availability of funding and high-impact social projects 

may not be undertaken due to a scarcity of resources.

The institutions were unanimous about the need to form 

partnerships with both local private and public entities as 

well as international funding agencies and organisations. 

In addition, in order to develop research infrastructure 

programmes that can be utilised by all, the institutions 

proposed the following interventions:

•	 Jointly	identifying	the	country’s	needs	and	focusing	

on them.

•	 Establishing	new	accountability	regimes.

•	 Establishing	national	facilities	that	provide	access	to	

state-of-the-art technologies and equipment.

•	 Establishing	a	quadruple	helix	partnership	between	

academia, industry, government, and civil society. 

•	 Establishing	an	infrastructure	governing	council.

•	 Providing	funding	to	expand	existing	research	facilities	

and construct new ones.

Four of the institutions reported partnerships with state-

owned enterprises and private institutions. The NRF 

and HSRC reported that their PFMA obligations do not 

permit them to form partnerships to create commercial 

opportunities.

Academic institutions

The interventions required by academic institutions to 

raise the correct level of funding to fulfil their mandates 

vary. The most common interventions include a funding 

framework for seed funding to support multiple stakeholder 

partnerships and to cover student and research costs. 

Additional interventions include:

•	 Funding	by	the	state	for	a	national	library	that	will	be	

utilised by all the higher education institutions.

•	 Third	and	fourth	stream	income,	which	can	be	attained	

through contract research and philanthropic donations 

to build sustainable research enterprises.

•	 Training	for	staff	and	students	to	improve	the	quality	

of proposals submitted for research funding. 

•	 Since	funding	for	infrastructure	is	mostly	required	by	

the historically disadvantaged institutions to generate 

income, an asset maintenance strategy for the national 

equipment should ensure that institutions can continue 

to fulfil their R&D mandate.

Mechanisms that can be utilised to improve access 

to funding platforms involve strengthening links with 

banking and financial institutions through SETA. In order 

to build research capacity and innovation, the institutions 

recommended several approaches, which include the 

commercialisation of research and innovation in close 

partnership with business and industry, the promotion of 

innovations as an equitable outcome to research output 

for the traditional research grants, and the development 

of a mechanism to match student needs with corporate 

donor needs.

The institutions apply various methodologies to ensure the 

research agenda translates into social impact. Stellenbosch 

University utilises an adapted Health Economics Research 

Group payback model to indicate the stages of research 

and facilitate analysis of the entire research process from 

inception to final outcomes. The University of Cape Town 

consults with potential stakeholders and beneficiaries 

from the project design stage and the University of the 

Free State measures research uptake. Wits established 

the Wits Health Consortium to leverage large-scale global 

funding for major clinical programmes like HIV/AIDS and 

tuberculosis research.
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Each institution has differing views on how partnerships 

can best be forged for investments in R&D. UCT, UKZN, 

SU, and Wits currently exploit third stream income and EU 

funding programmes, specifically Horizon 2020, to invest 

in R&D. Proposed approaches that can help institutions 

forge funding partnerships include:

•	 Increasing	the	capabilities	of	technical	transfer	offices	

and researchers to source development funds and 

improve the quality of funding proposals.

•	 Shifting	the	focus	of	research	projects	to	developing	

technologies, products, and processes.

•	 Establishing	a	system	of	funding	for	co-investments	

and setting up joint research programmes of interest 

with industry.

•	 Leveraging	existing	formal	networks	to	forge	strategic	

partnerships internationally.

The institutions proposed the creation of financing models 

such as a three-way partnership model of collaboration, 

sharing of royalties between partners, and substantial tax 

breaks to investors in R&D projects. Existing programmes, 

such as the THRIP and National Equipment Programme, 

should be expanded to attract international researchers 

by increasing equipment capacity and creating state-of-

the-art laboratories.

State-owned enterprises

The state-owned enterprises provided diverse feedback 

on the interplay between their mandates, research 

agendas, and funding ecosystems. 

 

The NDP has shaped the research agenda of PetroSA 

with regard to technology and skills development. The 

entity utilises the COD research facility at the University 

of the Western Cape, which assists in the development 

of highly skilled master’s and PhD students. 

Eskom’s Research, Testing and Development business 

unit focuses on issues that pertain to delivering its 

mandate. The centre is funded by Eskom Holdings and, 

as such, follows the needs of the organisation through 

the development and approval of a Research Direction 

Report. Eskom requires the following interventions to 

fulfil its mandate: (i) a level of certainty about the national 

target values, and (ii) monitoring of ring-fenced R&D 

budget allocations to ensure they are not diverted for 

operational activities. 

PetroSA is focused on strengthening its balance sheet 

by reducing costs and limiting the number of activities 

in order to facilitate access to funding from financiers 

or partners. Furthermore, a recapitalisation programme 

would be required to establish the entity as a National 

Oil Company. 

As a mechanism to build research and innovation capacity, 

SANSA proposed that it should leverage its parliamentary 

grant to generate contract revenue. The entity requires 

adequate funding from the state and ratification on 

the proposal submitted to the DST of allowing the 

organisation to start recovering costs from users. The 

National Space Strategy and the South African Earth 

Observation Strategy are two strategies that continue to 

shape the research agenda of SANSA. The entity is of 

the view that the resourcing of these national strategies is 

not commensurate with the level of ambition in the plans. 

Another issue relates to the lack of policy and strategy 

coherence. While the plans are there, the priorities are 

generally dictated by other, largely foreign, parties who 

provide funding.

Three of the entities proposed various approaches on how 

an inclusive research infrastructure can be developed. 

Eskom is of the view that a national coordination of 

research infrastructure initiatives should be established, 

with the purpose of encouraging entities to share what 

they have with others in terms of laboratories, equipment, 

and consumables and to identify what infrastructure and 

capacity development need to be invested in. In addition, 

a proactive approach to solicit proposals for research in 

emerging technologies of interest to the country should 

be developed and existing R&D entities (such as the 

CSIR) and funders (such as TIA) should increase their 

coverage. SANSA proposed that the DST, or one of 

its units, should establish a private public partnership 

model for space activities with a commercial prospect, 

particularly in communication and navigation services.

In order to forge funding partnerships for investment 

in R&D, PetroSA proposed a funding model similar to 

GTL.F1, which is a joint venture between companies for 

R&D work. Eskom is of the view that the establishment 

of a small team dedicated to raising funds for innovative 

projects will allow the organisation to focus on motivating 

for available international funds. 
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All the entities reported partnerships with other state-

owned enterprises and private institutions. SANSA 

reported that there are several private companies in 

space applications and space systems that present 

an opportunity to amplify commercialisation initiatives.

Regulators

The regulators agreed that they should receive appropriate 

funding from government to perform their functions 

optimally without being compromised or conflicted. 

NIPMO is funded via an allocation from National Treasury 

and all funding shortfalls are met via virement. This is not 

sustainable and NIPMO will need to evolve in order to 

provide services for which it can charge. An additional 

source of revenue may result from situations where 

NIPMO takes ownership of IP and assigns/licenses it – 

the revenue will then accrue to NIPMO. 

Increased state funding in areas of consumer education 

and enforcement could significantly assist the NCR to 

be more effective and efficient. The NCR receives 54% 

of its operating revenue from state grants, but does not 

get any additional benefit from fines generated from 

non-compliance. The NCR has sufficient oversight on 

its operations. Additional state funding that does not 

compromise entity independence would go a long way 

towards fulfilling the NCR mandate. 

The PPECB is entirely self-funded by charging levies 

for service delivery. Changes in levies are published in 

the Government Gazette. The entity suggested that 

the revenue structure should be twofold: (i) Regulatory 

services should continue to be provided on the basis 

of the user-pay principle, and (ii) government grants 

are needed to promote and implement government 

imperatives. Additional funding to fund or partly fund 

administration and compliance expenses will assist the 

PPECB in acquiring the necessary resources to become 

more effective in meeting expectations of both government 

and users of the service.
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3.1.8 Regulatory environment

Institutional excellence can be stifled by outdated and 

misaligned regulatory requirements.

Research institutions

Three institutions stated that the PFMA stifles research, 

especially with regard to the procurement of services, 

dealing with VAT, and the long process of registering 

start-ups. The increased cost of compliance to regulatory 

instruments and its unintended consequences were also 

reported. Mintek reported that it is affected by regulatory 

uncertainty regarding companies that want to invest in 

South Africa, as it impacts on the institution’s interactions 

with industry. 

The institutions proposed the following mechanisms 

aimed at fostering new approaches to build research 

and innovation capacity:

•	 The	PFMA	2015	is	inappropriate	to	govern	research	

and innovation activities and needs to be reviewed 

for research organisations.

•	 The	IPR	Act	of	2008	requires	less	restriction	in	order	

to allow greater flexibility and creativity in the type of IP 

relationships that can be entered into, while preserving 

the country’s right to benefit from the IP it develops.

•	 Government	 must	 revisit	 discussions	 on	 a	 unitary	

science vote.

•	 A	better	understanding	is	necessary	of	the	limitations	

on incentive schemes where industry partners receive 

tax incentives for supporting STI. 

•	 An	incentive	scheme	should	be	developed	that	makes	it	

feasible for industry to use local suppliers of secondary 

processes (beneficiation).

•	 Government	should	continue	to	attract	mega	science	

initiatives like SKA.

•	 Efficient	coordinated	governance	should	be	established.

•	 Veterinary	 services	 should	 be	 nationalised	 and	

management skills improved. 

•	 There	should	be	broader	consultations	with	science	

councils when policies are being developed in their 

fields.

•	 The	 regulatory	administrative	and	 reporting	burden	

should be reduced.

•	 The	cost	of	compliance	should	be	reduced.	

•	 Sustainability	development	goals	should	be	reviewed	

to redirect national strategy.

•	 There	should	be	stronger	support	at	national	policy	

level for the implementation of local innovations. This 

could be effected by introducing requirements for 

import substitution, a minimum percentage for local 

manufacture, and preferential procurement for local 

products.

•	 The	R&D	tax	incentive	programme	should	be	increased	

and tax incentives should be introduced for technology-

based start-up companies that are commercialising 

SA owned IP.

•	 A	fixed	percentage	of	STI	funds	should	be	unlocked	

for specific investment in R&D people capacity 

development.

•	 A	system-wide	focus	should	be	introduced	on	niche	

areas of R&D where South Africa has a competitive 

advantage.

Academic institutions

The responses from the academic institutions revealed 

that regulations from National Treasury on exchange 

control introduces delays in implementing agreements 

with international funders, and regulations from the 

Department of Home Affairs on the import of skilled 

staff stifles institutional excellence. The bureaucratic 

processes of the CSIR also affect the institutions with 

regard to signing contracts and MOUs.

Overall engagements with the following bodies have 

been noted as positive:

•	 Department	of	Education	and	Training;

•	 South	African	Qualifications	Authority;

•	 National	Qualifications	Framework;

•	 Council	on	Higher	Education;

•	 National	Intellectual	Property	Management	Office;	and	

•	 National	Research	Foundation.

The responses also indicated that the following regulatory 

shifts will be required to foster creative methods to build 

research and innovation capacity:

•	 A	new	funding	regime	must	be	set	up	to	promote	a	

unified system of national innovation.

•	 The	programme	qualification	mix	must	be	adapted	and	

the process to introduce new academic programmes 

must be shortened.

•	 There	 must	 be	 responsive	 systems	 for	 students	

applying for study permits, permanent residence, and 

work permits.

•	 There	must	be	substantial	 incentives	to	companies	

investing in R&D projects and student funding.

•	 Advanced	 computing	 and	 information	 technology	

(eResearch) should be employed to drive research 

and scientific discovery. 
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•	 Investments	 are	 needed	 in	 research	 equipment,	

especially at the historically disadvantaged institutions.

According to the academic institutions, regulatory policies, 

monitoring and evaluation policies, and finance and 

funding models affect their environment the most. The 

funding model that is based on outputs created must 

be altered as it better suits the historically advantaged 

institutions that produce more research and hence 

benefit more financially. The following existing regulatory 

instruments need to be modified as they impact negatively 

on the R&I environment:

•	 Various	 acts	 controlling	 biodiversity,	 indigenous	

knowledge systems, and genetically modified 

organisms;

•	 Intellectual	Property	Laws	Amendment	Act	of	2013;

•	 IPR	Act	of	2008;

•	 Exchange	Control	Regulations;

•	 SARS	(VAT);

•	 Medicines	Control	Council;

•	 Council	for	Higher	Education;

•	 Higher	Education	Act	101	of	1997;

•	 Monitoring	and	evaluation	policies;

•	 Articulation	regulation	between	universities	and	other	

educational institutions;

•	 Agricultural	research	policies;

•	 Department	of	Science	and	Technology	policies;	and

•	 Regulations	on	the	auditing	of	grants	by	the	state.

State-owned enterprises

The impact of the current regulatory instruments varies for 

the different entities as they belong to different sectors. 

The Public Finance Management Act is generally regarded 

as a huge impediment on the efficient functioning of 

entities and the cost of compliance is disproportionately 

high. The PFMA and Treasury regulations have a 

crippling effect on the efficiency of operations due to the 

administrative burden in terms of approval processes and 

reporting and disclosure requirements given the nature 

and scope of the operations of the entities. Furthermore, 

the disclosure requirements of the PFMA render the 

entities vulnerable to their private sector competitors, 

which are not subject to the same extensive transparency 

and disclosure requirements. The establishment of 

centralised procurement is proposed as a key solution 

to the bottlenecks often emanating from procurement 

processes.

Indecision is also viewed as a large impediment in 

the public sector and makes regulation even more 

burdensome. The entities propose the adoption of the 

following rule: If a government department/entity does 

not respond to an application or request within 90 days, 

approval will be assumed in order to avoid the negative 

impact of indecision.

Alexkor is of the view that the regulatory environment for 

the mining sector is over-regulated by the labour relations 

regulations. Furthermore, the environmental legislation 

is not sensitive and the PFMA and Treasury regulations 

are not effective for business. Clarity on the company 

mandate and direction is needed. 

The regulatory environment for the electricity sector is 

currently changing with the introduction of independent 

power producers. Eskom is of the view that the ideal 

regulatory regime for the sector is one with clear market 

rules and where all parties are sustainable in the longer 

term to provide maximum value to the customer. The 

entity reported that the impact of regulatory instruments 

on its performance has resulted in a revenue shortfall that 

mainly emanated from the National Energy Regulator of 

South Africa’s Multi Year Price Determination 3, which has 

granted the entity an average increase of 8% per year. 

PetroSA has issues with the Mineral and Petroleum 

Development Act of 2002, the provisions of which 

lean towards mining regulation rather than petroleum 

regulation. The entity is of the opinion that the Act is not 

specifically designed for the petroleum sector, which 

hinders the entity’s right to explore and exploit the 

national petroleum resources. PetroSA proposes that 

an enabling legislation separate from the Central Energy 

Fund Amendment Act of 1992 should be considered 

for purposes of formally establishing the entity as the 

National Oil Company of South Africa. The entity further 

recommends that South Africa should adopt similar 

approaches to those used by countries like Nigeria and 

Uganda and regulate the petroleum industry separately 

from the mining industry.

SANSA reported that the regulatory regime of the space 

sector is satisfactory. It is expected that the regulatory 

environment will be further enhanced by the recent review 

of the Space Affairs Act of 1993.
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3.1.9 Industry

The NSI appears to have not succeeded the way it 

ought to have in terms of producing optimal outcomes 

with regard to research and technology. Expenditure 

on R&D as a percentage of GDP has remained broadly 

unchanged at around 0,75% in recent years, having 

declined progressively between 2006 and 2011. This 

compares with the objective of the National Development 

Plan to raise investment in R&D to 1,5% of GDP by 

2020. To ascribe this simply to a declining economic 

growth and a loss of business confidence would be a 

misrepresentation of the issue. Both Russia and Brazil 

have also experienced economic declines over this 

period and yet have been more successful in diverting 

funds towards R&D than South Africa. Part of this can 

be ascribed to the relative paucity of researchers in the 

business sector. In 2013/14, only 22,1% of researchers 

were in the business sector, compared with 65% in the 

higher education sector, 7% in science councils, 4,4% 

in government, and 1,6% in non-profit organisations.

Encouragingly, there was an 8,1% increase in R&D 

investment in 2014/15, to R29,3 billion, notwithstanding 

a slump in domestic economic growth to 1,5% in 2014 

and 2015, from 2,2% in 2013. The largest funder of 

R&D, accounting for 43,9% of the total, came from 

government, with the business sector being the second 

largest funder, at 40,8% of the total. Foreign sources 

accounted for 12,2% and the remaining 3,1% came 

from other local sources. However, in 2013/14, no less 

than 90,8% of R&D funding by the business sector was 

ploughed back into the business sector, with government 

providing just 6% of the business sector’s R&D funding 

requirements and foreign sources even less, at 4%. 

Conversely, only 6% of business funding of R&D was 

directed at higher education institutions, with 1% going 

to non-profit organisations and 4% to government. 

These figures illustrate the manner in which there has 

been relatively little overlap between public and private 

sectors in so far as R&D spending goes.

A further indication of the low level of collaboration in 

R&D between the private sector and the public sector 

is gleaned from intersectoral co-authorship figures of 

research articles. Of the research articles published 

between 2010 and 2014, just 1,3% involved the private 

sector and just over half of these were between different 

areas of the business sector. Just 0,5% of all articles 

involved collaboration between universities and the 

business sector and less than 0,1% involved collaboration 

between the business sector and science councils. By far 

the majority of co-authored articles involved collaboration 

between universities, accounting for 76,6% of the total. 
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Collaboration between science councils accounted 

for 14,9% of the total and a further 7,1% involved 

collaboration between universities and science councils. 

Ideally, the private sector ought to be deriving a lot of its 

knowledge input from universities, but instead, it is sending 

much of its required research abroad to international 

research institutions. There is an organisation called THRIP 

through which the private sector could gain access to 

innovation from universities and science councils, but 

this avenue of cooperation has diminished. Essentially, 

there is very little R&D expenditure that spans industry 

and government, and academia and SOEs; there is also 

very little evidence that these sectors assist one another. 

This could be because of past failures, lack of faith in 

the STI system, or possibly reluctance on the part of 

the private sector to disseminate its research in order 

to preserve its intellectual property.

An opportunity might currently be provided under 

the auspices of an initiative from National Treasury 

in collaboration with a group of CEOs to develop an 

innovation system for funding entrepreneurship through 

the mobilisation of R1,5 billion to assist in providing 

incentives for small business to thrive. One may need to 

consider the possibility of introducing a special levy on 

companies to fund research into science and technology 

where appropriate. Alternatively, the establishment of the 

so-called “war room” with the DST, to oversee applications 

for research and innovation funding in such a way as to 

process these a lot more readily than before, should be 

considered. 

Another opportunity would result from a fully coordinated 

approach by the state to realise key NDP goals. One 

such example can be found in agriculture where private 

industry, large- and small-scale farmers, universities, the 

Agricultural Research Council, and agricultural colleges 

(such as Tsolo and Cedara) could be brought together 

to develop better farming methods in dairy farming, 

ultimately leading to higher yields. The improved outputs 

would support the construction of a large-scale factory 

to convert the milk solids into exportable milk powders. 

Such a large industrial setup cannot be under taken by 

any of the current dairy manufacturers in the country and 

needs to be established on a cooperative basis, as in other 

successful dairy exporting countries. Transportation costs 

are critical in the conversion of raw milk into powders, 

which demands that the factory be set up in the heartland 

of a high yielding area such as Ixopo. As a result, South 

Africa could compete favourably with other exporting 

countries in supplying dairy solids to sub-Saharan Africa. 

Dairy agricultural conditions in parts of KwaZulu-Natal, 

East Griqualand, and the Eastern Cape are comparable 

to those of highly effective dairy export countries such as 

New Zealand, Ireland, and Chile. Africa currently imports 

almost all of its dairy solids from countries outside of the 

continent and as Africa continues to urbanise, its need 

for dairy solids increases. The net result would be an 

increase of output in SA, transfer of skills into SA with 

the construction of the high-tech factory, retention of 

decent jobs in rural areas, ensured food/nutrition security 

in SA, and an increase in much needed foreign direct 

investment. This example can be repeated in other areas 

within the agriculture sector and in other NDP areas, 

such as tourism.

There are some tentative signs of an improvement 

in results from technology transfer of publicly funded 

research institutions. According to the first South African 

National Survey of Intellectual Property and Technology 

Transfer, there has been an increase in the registration of 

new patent applications of technologies, patent families, 

trademark families, and design families. Between 2011 

and 2014, an average of 100 new technologies were 

annually added to the portfolio managed by universities 

and science councils. There has been a quadrupling in 

the actual number of licences executed per year over 

that period, however, 88% of this revenue consistently 

accrued each year to the same four well established 

institutions. The majority of IP transactions yielded less than  

R100 000 per year. No fewer than 45 start-up companies 

were formed to commercialise the institutions’ technology, 

73% of which were based on publicly funded IP. 

Unfortunately, the majority of persons involved in these 

projects had fewer than four years’ experience in 

technology transfer.

On the negative side, the number of full-time equivalent 

researchers per 1 000 employed has remained more or 

less unchanged over an entire decade. On the positive 

side, the business sector has replaced the higher 

education sector as the most important contributor to 

the increase in R&D expenditure. Nonetheless, private 

sector innovation activities are dominated by large 

organisations and are not necessarily new. There is clearly 

a need for the establishment of venture capital funds for 

high-technology small businesses and start-ups.
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3.1.10 Concluding remarks

The South African research institutions have a key role 

to play in supporting the vision of the NDP, which is 

to expand research and development to significantly 

contribute towards building an inclusive society, providing 

equal opportunities, and helping all South Africans 

realise their full potential. The survey revealed that these 

institutions have evolved the activities of their respective 

mandates to support the current national priorities. The 

issue of funding is a big challenge for all the institutions, 

specifically because the parliamentary grant has not 

increased over the years. The existing institutions should 

be strengthened and better coordinated and the PFMA 

should be reviewed as it currently stifles research and 

innovation activities.

South Africa’s higher educational system is undoubtedly 

the most advanced on the African continent and among 

the best in the Global South. This is reflected in some of 

the major international ranking surveys that place two 

of South Africa’s universities in the top 200 and three or 

four others in the top 500 across the world. This is no 

mean feat given the myriad of challenges that threaten 

to imperil this system. Moreover, the formation of the 

Africa Research Universities Alliance places even greater 

pressure on the system to maintain this performance 

in order to play a key role in ensuring that a significant 

number of universities on the African continent are 

well positioned as research producers and creators of 

global knowledge. Furthermore, the South African higher 

educational system also carries with it some historical 

imbalances which create internal contradictions that 

make it difficult to uniformly make a determination of the 

system’s holistic performance across the board.

The South African academic institutions similarly support 

the NDP vision of improving the quality of education, skills 

development, and innovation. The survey revealed that 

these institutions have leveraged state resources to attract 

other sources of income to help fulfil their mandates while 

contributing towards the country’s developmental agenda. 

The institutions are addressing issues of inclusivity as a 

priority. Improving collaborations among all stakeholders 

of the STIIL and establishing regional and international 

social and business partnerships are critical towards 

building a knowledge economy. Although benchmarking 

with local and international institutions is a current practice 

across the surveyed institutions, comparison based on 

economic impact performance is limited; graduation rates 

are mainly utilised to illustrate impact. The regulatory 

burden on this sector is high. 

The South African state-owned enterprises support the 

NDP vision through programmes and initiatives aimed 

at promoting transformation, economic development, 

and broad-based black economic empowerment. The 

survey revealed that while the proposal to establish a 

national coordination of research infrastructure initiatives 

is supported, the entities believe that existing R&D 

infrastructure in the research institutions should be utilised 

more. Sector-specific regulatory instruments have an 

impact on the performance of the entities and the PFMA 

is deemed to impact the entities the most due to the high 

cost of compliance and administration. Regulatory regimes 

differ for the entities and should be reviewed to create 

an enabling environment that fosters the sustainability 

of the entities in the long term and provides maximum 

value to the stakeholders.

Regulators have not generally been included in STI 

conversations in the past and this oversight needs to be 

remedied as regulations and regulatory instruments may 

have an enabling or detrimental effect on the operation 

of the above sectors. 
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3.1.11 Recommendations proposed by STI 

institutions/organisations

A number of the proposed recommendations 

corresponded between the sectors. These can be 

distilled to the following recommendations:

1. Develop a national science plan with research focuses 

that will be recognised nationally and internationally 

through increased coordination and articulation 

between the STI entities and higher education 

institutions. More engagements are necessary at the 

executive level to discuss technology strategy and 

policy issues with the DST and relevant stakeholders. 

The DST should have a clear development strategy, 

plan, and path for STI entities. New entities in 

particular require resources to be devoted to the 

establishment phase.

2. Increase the level of funding: 1,5% of GDP must be 

invested in research as proposed in NDP.

3. Align government policies throughout the STI 

landscape and improve communication between 

government, all relevant institutions, state-owned 

enterprises, and regulators. Review the regulatory 

landscape with specific attention to STI stifling 

regulations such as the PFMA of 2015 and the IPR 

Act of 2008. 

4. Develop a national policy that includes a national 

system of evaluation and a national regulatory 

framework that will create an enabling and supportive 

environment for research and development. 

5. Investment in R&D and innovation should be realistic, 

sustainable, and evidence-based in order to support 

the funding and strategic choices with an optimal 

mix between core and contract funding. 

6. Encourage collaboration and cooperation by means of 

structured partnerships between institutions that have 

complementary strengths in strategic areas to ensure 

international competitiveness and to harness capacity 

both locally and abroad. Allow for greater flexibility 

when collaborating with highly rated institutions and 

identifying and attracting talent, including international 

expertise. Expedite the granting of work permits and 

permanent residence to accelerate the appointment 

of internationally acclaimed researchers as visiting 

fellows in order to diversify the knowledge base. All 

partnerships should preferably include at least one 

international institution or stakeholder. Training should 

be provided to manage large partnership consortia.

7. Identify a limited number of priorities with high impact 

and focus on these. Institutional and national policies 

should enable interdisciplinary programmes. Create 

flagship projects that will address contextual problems 

and solutions. Government must be instrumental 

in setting up specialised projects that exploit the 

expertise of various universities, as with the SKA 

project.

8. Expand science education in the country to ensure 

the greatest impact.

9. Establish a unified science vote. Alternatively, establish 

a new funding regime to promote a unified system 

of national innovation that will include universities 

and institutions performing R&D (i.e. provision of a 

unified science R&D budget). Furthermore, incentives 

must be created systemically to enhance institutional 

collaboration among South African universities, 

research institutions (including the science councils), 

regulators, and government departments.

10. Commercialise research and encourage national 

engagement on best practices in research translation 

for social impact; capacitate institutions to effectively 

manage research translation into products, 

processes, services, policies, and practices through 

dedicated offices. Hubs should be established within 

universities to maximise the impact of institutional 

work by building on synergies between the units and 

improving information sharing. All these activities 

could be coordinated by the institutions’ technology 

transfer offices.

11. Provide an enabling environment for efficient 

governance, cohesion, and coordination through the 

creation of specifically mandated and appropriately 

resourced agencies of government. Minimise 

duplication and clarify mandates, especially of 

government departments and their entities. Regional 

and urban agreements between government, 

research institutions, state-owned enterprises, 

regulators, and universities must be encouraged to 

assist in policy development.
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12. In order to extend the utilisation and value of 

existing research facilities, the institutions proposed 

that there should be national coordination and 

management of infrastructure to avoid duplication and 

underutilisation of infrastructure. The establishment 

of an infrastructure governing council was proposed. 

However, infrastructure and equipment investment 

should remain competitive. Funding should be 

increased for the update of research equipment and 

additional funding should be allocated to translational 

research.

13. Build the capacity of historically disadvantaged 

institutions by providing funding, support, and 

training. Develop the capabilities of academics in 

research, proposal development, and publication. 

14. Develop a common approach to intern and learner 

deployment and development.

15. Establishment of national research institutes in key 

strategic priority areas will greatly enable the research 

and innovation system to perform at a level capable 

of enhancing South Africa’s position as a leader 

among its peers.

Sector-specific recommendations include the following:

1. The NRF proposes that it should be given some 

latitude to enable it to make funding decisions that 

are evidence-led instead of implementing decisions 

through contracts from the department.

2. Eskom and the DST are to compile a strategy to 

maximise the value of the investment in energy 

research in higher education institutions and to 

encourage closer collaboration with the Eskom 

Power Plant Engineering Institute programme. 

Regular feedback from Eskom R&D on the innovation 

programme will identify areas of common interest 

with the DST.

3. In order to support the objectives of the NDP, PetroSA 

proposed that it should be formally adopted through 

policy and legislation as the National Oil Company of 

South Africa. This will ensure that the entity becomes 

a significant player in the oil and gas sector. 

4. Performance assessment of the regulators should 

be instituted.
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3.2 coordination of the stiil

3.2.1 Legislative framework

All major public research institutions are governed by 

dedicated acts of parliament and the performance of the 

PRIs is regularly reviewed against these acts. However, 

these acts are of varying ages and hence have varying 

relevance to contemporary South Africa. There is no 

overarching policy or legislative framework defining the 

role of PRIs collectively or individually within the collective 

context; the closest one gets to such a framework is the 

Strategic Management Model.

3.2.2 Strategic Management Model

In 2004, Cabinet approved implementation of a new 

Strategic Management Model (SMM) intended to clarify 

the respective roles and mandates of relevant government 

departments with regard to the science councils and 

other public science and technology institutions. The 

basic concept of the SMM had originally been introduced 

through the DST’s National Research and Development 

Strategy in 2002.

The submission84 to Cabinet acknowledged that “the lack 

of a strategic approach to the management of the State 

funded portion of South Africa’s science and technology 

system has been highlighted on numerous occasions”, 

and listed several challenges facing the NSI at the time, 

including “fragmented governance structures”, which the 

SMM was specifically intended to address.

The SMM is premised on the classification of science 

and technology activities into three broad types:

•	 Cross-cutting	 science	 and	 technology	 (Type	 1)	 –	

encompassing long-term and cross-cutting research, 

development, and innovation, including human capital 

development (HCD); most postgraduate research at 

universities falls into this category.

•	 Sector-specific	 science	 and	 technology	 (Type	 2)	 –	

encompassing sector-specific research, development, 

and innovation, and technology transfer in relatively 

mature technology and market domains, including 

research (in science councils) focused on the application 

of knowledge; targeted HCD through taught master’s 

programmes and professional qualifications.

•	 Critical	 technology	 intensive	 services	 (Type	 3)	 –	

encompassing the application of mature science 

and technology in national risk management and 

public service delivery, including police forensics, 

weather services, the National Metrology Laboratory, 

geological survey, earth observation data management 

and services, and National Health Laboratory Service.

The model demarcates Type 1 activities as the specific 

preserve of the DST and identifies the current PRIs 

reporting to the DST, and some other programmes, as 

the institutional platforms in this respect. While not explicit, 

the SMM document suggests that Type 1 activities are 

the exclusive domain of the DST. The DST is seen as 

supporting relevant line departments in pursuing Type 

2 activities by intervening in the case of market failures, 

delivery or capacity constraints, or technology gaps “of 

a national strategic nature”. Importantly, the DST is also 

seen as active in this type of research “under subscription”; 

presumably this refers to commissions or requests for 

support from other line departments. Within this domain 

of Type 2 activities, the SMM also projected the DST 

as “providing ‘best practice’ advice on all science and 

technology aspects” of sector-specific issues such as 

HIV/AIDS, poverty reduction and skills development, and 

“developing financial instruments for these aspects”. 

Lastly, responsibility to support Type 3 activities is placed 

exclusively with the relevant line departments and the 

DST is excluded from any role except in response to 

specific requests.

In addition, the SMM highlighted the DST’s responsibility to 

support the then Department of Education in “increasing 

the number and quality of mathematics, computing and 

science learners, … producing the next generation of 

research leadership, … and making provision for new 

areas of research of importance globally and in our 

setting”.

Most importantly, the SMM also dispensed with the 

“science vote”, under which the DST had the function 

of coordinating science and technology spending across 

84 This text is excerpted from Cabinet Memorandum Number 19 of 2004. 
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sector-specific departments, replacing it with a dedicated 

“budget vote” covering only the DST and its entities. The 

budgeting and allocation process for all PRIs outside 

the DST envelope became the sole responsibility of the 

relevant line departments.

While the SMM vested financial and governance control 

with the relevant line departments, it simultaneously 

gave the DST the responsibility to promote and establish 

“common governance standards” across all PRIs in 

partnership with sector-specific departments. With 

regard to management of intellectual property, the SMM 

confusingly proposed that “the DST needs to produce 

a policy in this regard as soon as possible”, but also 

conceded that the Department of Trade and Industry is the 

“custodian” of such legislation, while the “non-legislative” 

aspects would be the responsibility of the DST.

The document concluded that the changes envisaged in 

the SMM could be “established within the mechanisms of 

cooperative governance and in terms of decisions made 

by the Executive”, but it also pointed out that cross-cutting 

financial and IP aspects would be “efficiently coordinated 

by means of legislation similar in structure to the National 

Environmental Monitoring Act”.

Finally, the Cabinet memorandum proposing the SMM 

indicated a number of actions that would be implemented 

in order to enforce the new SMM. Inasmuch as these 

actions were intended to give effect to the SMM as a 

mechanism for coordinating the public science and 

technology institutions, their implementation or lack 

thereof are critical when considering the extent to which 

the institutional landscape has been coordinated or not. 

The panel therefore outlines its observations in regard to 

each of those critical actions in the table below.

table 16: Actions intended to give effect to the strategic management model

Proposed action Status of implementation

1. The transfer of the CSIR from the 
Department of Trade and Industry 
to the DST, timed to coincide with 
the 2004 Adjustment Estimates.

This was effected and the alignment of CSIR activities with DST 
priorities has been largely achieved.

2. The submission of 2005/06 
budget options included, inter alia, 
to regenerate and develop the 
capacity of the CSIR in line with 
the board approved restructuring 
processes.

This was effected.

3. The Department of Education and 
DST will establish an institutional 
mechanism for the coordinated 
funding of tertiary education 
postgraduate research by 1 April 
2005.

While no single mechanism has been established with the specific 
focus mentioned, the two departments have established a formal 
MoU and there are frequent bilateral meetings at Deputy Director-
General, Director-General, and Ministerial level. There is evidence 
of effective cooperation on a range of issues related to research 
development and support between the two departments.

4. The appointment of DST 
representatives to the boards of the 
ARC, MRC, Mintek, South African 
National Biodiversity Institute 
(SANBI), Necsa, National Energy 
Research Institute, and the Water 
Research Commission from 1 April 
2005.

This has been effected, but the panel questions how effective such a 
mechanism can be taking into account that the DST representative 
is but one among many directors, and the significant majority of 
issues dealt with by the boards and councils of these PRIs have to do 
with corporate governance rather than ensuring strategic alignment 
between the respective PRIs and the DST (and across the landscape 
of PRIs). The STIIL panel is not persuaded that this intervention can 
bring about the sort of coordination and alignment required across the 
PRI landscape. 
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Proposed action Status of implementation

5. Revision of the “Science Vote” 
process for the 2006/07 budgeting 
process and thereafter.

This was effected. The transfer of responsibilities for the PRIs to their 
respective line ministries may well have reduced the administrative 
(and political) burden on the DST, possibly contributing to the 
successful record of the department. But the STIIL panel believes 
the elimination of the science vote diluted the DST’s leverage over 
the PRIs outside its domain and its ability to influence other line 
departments in pursuit of more sustainable support to the PRIs.

6. Creation of a research and 
technology transfer support 
service within the DST to assist 
sector-specific departments, to be 
launched in the 2005/06 financial 
year.

This was not done, although the DST has recently put much emphasis 
on providing “decision support” to other government departments. 
However, such support is provided largely through DST entities and 
partners, rather than through an internal DST function as proposed 
in the SMM. The department has, however, established in-house 
capacity to provide administrative support to its interdepartmental 
activities. The STIIL panel believes that such a support service could in 
principle improve coordination, support, and alignment across the PRI 
landscape, but only if it is embedded in an appropriate policy and/or 
legislative framework that regularises the provision of such support to 
sector-specific departments, and stipulates the authority of the DST in 
this respect.

7. Working with National Treasury and 
other departments to implement 
the new Medium Term Expenditure 
Framework (MTEF) Science and 
Technology Expenditure Plan by 1 
April 2005, for the 2006/07 MTEF 
Budget Cycle.

This has been implemented and continues to be developed in 
close consultation between the DST and the National Treasury, as 
well as other departments. In March 2017, the Cabinet approved 
a recommendation from the DST that a “budget coordination” 
framework and process be developed, though details in this regard 
still need to be conceptualised and negotiated. The STIIL panel 
believes the development of such a framework could improve 
coordination across the PRI landscape, but only if the mechanism is 
provided with material authority with regard to the setting of priorities 
and allocations. Such authority could be vested in legislation such as 
that envisaged in SMM action 10, listed further down this table.

8. Drafting a policy on governance 
standards for science and 
technology institutions, by 1 March 
2005.

This has not been effected. However, generic governance standards 
have been rigorously developed and implemented across all 
government departments and entities through the agencies of 
the Auditor-General, the Department of Planning, Monitoring and 
Evaluation, and the Presidency.

9. Drafting a policy on intellectual 
property derived from publicly 
funded research, by 1 September 
2004.

This has been effected with the promulgation of the IPR Act in 2008.

10. Drafting of coordinated legislation 
to operationalise the Strategic 
Management Model, by 1 October 
2004.

This has not been effected. The STIIL panel believes that the 
formulation and implementation of a parliamentary act outlining 
the role of the DST in respect of public research organisations and 
possibly relocating some of the PRIs into the DST purview should be 
seriously considered by the Department and Minister.
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3.2.3 Science and Technology Activities Report

Annually, the DST produces a Report on Government 

Funding for Scientific and Technological Activities (STA). 

Although not explicitly listed as an action under the original 

Strategic Management Model document, the STA report 

is clearly contextualised in the intention of the model for 

the DST to play a coordinating, monitoring, and advisory 

function within government. Indeed, the structure of the 

STA report is strongly aligned with the SMM conceptual 

framework. Thus, as stated in the most recent STA report 

(for 2015/16), the concept of STA incorporates research 

and development, scientific and technical education 

and training, and scientific and technological services. 

The latter comprises the examples listed under Type 3 

scientific and technological activities in the SMM. The 

research and development activities considered under 

the STA report are clearly aligned with Type 1 activities, 

possibly also incorporating some R&D activities under 

Type 2 of the SMM.

The report analyses government appropriations for STA, 

that is the budgets earmarked for these activities; it does 

not report on the expenditure, which is tracked through 

the annual national Research and Development Survey. 

In 2015/16, 30 government departments were surveyed, 

of whom 27 reported funds earmarked for STA.

The relevance of the STA report to the STIIL review lies in 

the fact that it is the only quantitative indicator that provides 

some insight into the extent to which public science and 

technology organisations allocate funds to the different 

types of research under the SMM. This is important to 

the question of governance as the prevalence of Type 1 

activities would suggest stronger alignment with the DST 

mandate of supporting long-term cross-cutting research 

as opposed to the sector-specific research classified 

as Type 2, which is more closely aligned with relevant 

line departments. To put it another way, if PRIs earmark 

most of their public funds to Type 1 activities (in which 

the DST is supposed to lead at a strategic level), what 

is the rationale for retaining them within their respective 

line departments if the volume of research they undertake 

(as measured by the type of their planned expenditure) 

is of Type 1 and not of Type 2?

In this context, the most recent STA report reveals that 

of the total STA allocation in 2015/16 (R23,4 billion), 

63% (R14,6 billion) was earmarked for research and 

development (Types 1 and 2), 26% (R6,1 billion) for 

scientific and technological services (Type 3), and 11% 

(R2,6 billion) for education and training. While the STA 

reports do not explicitly record allocations for Type 2 STA, 

it seems reasonable to assume that funds allocated for 

education and training largely fall within Type 1 activities, 

as opposed to Type 2. It also seems reasonable to assume 

that at least half of the 63% allocation reported falls into 

Type 1, meaning that Type 1 science and technology 

activities dominate the PRIs. This is hardly surprising, 

but it raises once more the usefulness of the SMM 

classification as a rationale for deciding on the alignment 

of PRIs to different government departments.

3.2.4 Summary

In summary, the SMM classifies scientific and technological 

activities into three types. The DST is mostly responsible 

for Type 1 activities (cross-cutting research, innovation, 

and HCD) and shares responsibility for Type 2 activities 

(sector-specific research and innovation in relatively mature 

areas) with the relevant line departments. Responsibility for 

Type 3 activities (application of scientific and technological 

services), however, lies entirely within the relevant line 

departments and/or organisations. Although intuitively 

appealing, this classification poses several challenges, 

especially in respect of the distinction between Types 

1 and 2, and the implications thereof for the respective 

responsibilities of the DST and relevant departments. 

Inasmuch as the distinction may not be empirically 

rigorous, its value as a determinant of where the locus 

of control over the respective PRIs should be located 

may be limited.

The STIIL panel is of the view that the SMM may have 

created certain clarity around the respective administrative 

roles of the DST and other departments in respect of 

relevant PRIs, but the model, as it was implemented, did 

not bring about or improve strategic coordination across 

the landscape. It is possible that had all elements of the 

model been implemented, especially with regard to actions 

8 and 10, significant strategic alignment might have been 

achieved and greater clarity created about the distinction 
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between Types 1 and 2 STA and their implication for 

the governance and oversight responsibilities of various 

government departments over the PRIs. Lastly, the 

absence of an empirical and/or quantifiable indicator 

distinguishing between Type 1 and Type 2 activities 

means that ultimately such a distinction may be more 

arbitrary than substantive, and decisions based on it more 

political and strategic than administrative and technical. 

In this context, the panel is of the view that the ultimate 

institutional location of PRIs, whether under the DST 

or a relevant line ministry, should be made on strategic 

grounds, rather than administrative ones, and the SMM 

does not provide a reference framework in this regard.

3.3 National mandate of public research institutions

While it seems intuitively obvious that PRIs are expected, 

at least, to contribute to knowledge generation and 

socio-economic development, the panel is unaware of an 

overarching policy document or framework that defines 

the collective contributions expected of PRIs. Of course, 

where PRIs are governed by an act of parliament, that 

act will stipulate expected purposes and/or outputs and 

relevant institutional reviews will presumably assess the 

productivity of the PRI against the act.

In 2016, the Human Sciences Research Council published 

a research report investigating the role of five science 

councils as set out in a range of relevant documents85. 

The five councils included in the study were the Medical 

Research Council, the Council for Geosciences, the CSIR, 

the Council for Minerals Technology, and the ARC. In 

addition to institutional reviews for these five councils, the 

following reference documents were consulted: the DST’s 

2002 National Research and Development Strategy, the 

2012 report of the Ministerial Review Committee on the 

STI Landscape in South Africa (DST), the 1996 White 

Paper on Science and Technology (Department of Arts, 

Culture, Science and Technology), the 2001/2002 Review 

of Indicator Reports (DST), the 2007 OECD review of 

the NSI, and the 2008 Ten-Year Innovation Plan (DST).

The focus of the research was on assessing “how 

each key policy text or review report has proposed the 

mandate and functions of science councils, as well as 

the nature of interaction emphasised or the mechanisms 

proposed to promote linkages”. Based on a detailed 

analysis of the above documents, the report concludes 

that the following threefold generic mandate informs 

contemporary expectations of science councils in South 

Africa (as extracted verbatim from the report):

•	 Contribution	to	science	and	the	body	of	knowledge,	

connecting South Africa to global knowledge systems.

•	 Contribution	 to	 technology,	 innovation	 and	

competitiveness of the private sector, both formal and 

informal organisations, to promote inclusive economic 

growth in South Africa and global competitiveness.

•	 Contribution	 to	 innovation	 of	 government	 and	 of	

communities in relation to the quality of life and to 

promote inclusive social development.

Within such a mission, individual science councils would 

balance their activities across these objectives with an 

appropriate mix of fundamental, strategic, applied, or 

experimental research. Similarly, the choice of strategic 

partners and the nature of engagement with them would 

be informed by the above focuses. Importantly, the 

report makes the point that “the practice of scientists 

will reflect their individual interpretation and mediation of 

their science council’s organisational goals”, which is an 

additional important factor impacting on the behavioral 

characteristics of science councils.

In the context of the STIIL review, the panel points to the 

absence of an overarching policy or legislative framework 

setting out the generic functions of science councils. The 

panel proposes that the above focuses be regarded as a 

starting point for defining and understanding the generic 

purpose of the PRIs, and that such a mandate needs to 

be codified in an appropriate manner in a policy framework 

and/or in legislation. Moreover, the above mandate informs 

the framework for assessing the effectiveness of the PRIs 

in the subsequent parts of this report.

85 Kruss, G., Haupt, G., Tele, A., and Ranchod, R. 2016. Balancing Multiple Mandates: The changing role of Science Councils 
in South Africa. Cape Town: HSRC Press.
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3.4 Research performance of pRis

In respect of formal research output, as measured by 

publications in research journals cited in international 

databases, the vast majority of South African research 

output is generated by the university sector, which 

accounts for about 87% of output, while the other 

public sector research bodies produce about 8% and 

the private sector is credited with the remaining 5%86. 

Various data suggest that the South African research 

sector (as a whole) is extremely efficient, when measuring 

the number of research publications generated per rand 

spent87. Inasmuch as the universities are the main source 

of research output, this efficiency must therefore be mainly 

accredited to them.

The research output by the remainder of the public 

sector is however comparatively low, when measured 

against human resources and financial inputs. For 

example, the 2014/15 R&D survey reveals that within 

the public sector, universities account for 76% of research 

personnel88 when measured as headcounts, and 53% 

of personnel when measured as full-time equivalents. 

This implies that the balance of the public sector (largely 

science councils) employs between 24% and 47% of 

research personnel, measured as headcounts and FTEs, 

respectively – this level of resourcing is far above their 

relative contribution (8%) to published research output. 

A similar picture emerges when the output is compared 

to R&D expenditure; universities account for 55% of R&D 

expenditure, while the remainder of the public sector 

account for 45%. In other words, measured against 

inputs, the universities by far exceed the productivity of 

the remainder of public sector PRIs, a large proportion of 

whom are science councils. In general, science councils 

would be expected to contribute more to national research 

output than other non-university public sector science 

and technology institutions, such as police forensics, 

health laboratory or weather services, etc.

A specific example of the comparative levels of research 

output may be quoted here to demonstrate this point 

further: Within the field of Antarctic research, of 3 603 

authorships between 1948 and 2011, 62% were affiliated 

to just four universities (UCT, University of Pretoria, Rhodes 

University, and SU), while the relevant divisions in the DEA 

and its predecessors accounted for 4%89.

The argument could be made that the mandate of non-

university public research bodies extends considerably 

beyond basic and applied research and development into 

innovation and technology development and research 

support services (to service-led government departments 

and agencies). While this is true, the former mandate 

extends to universities as well and, therefore, constitutes 

a poor explanation for the comparatively low level of 

research output.

A second mitigation in respect of the low research 

output of science councils specifically might be found 

in the nature of their activities. They are highly complex, 

infrastructure and hardware laden multi-user research 

platforms (i.e. science councils) from which universities 

leverage to generate their research, and they place huge 

demands on their staff to provide the technical wherewithal 

(engineers, technical support, etc.) that universities 

cannot provide. A direct numerical comparative analysis 

of these research entities with universities would not be 

considered fair in that regard. Such platforms should 

be judged in their own merit as enablers of research. 

Certainly, a fairer assessment might be to benchmark 

them with peer institutions abroad (again using proper 

contextual metrics that take into account the size and 

shape of the national economy).

Nonetheless, it would seem that current levels of research 

efficiency in the public sector can be enhanced.

The panel was unable to analyse the periodic reviews of 

science councils to assess the evaluation of the councils’ 

research performance, but based on its experience and 

anecdotal indications, it is the panel’s assessment that 

the comparative inefficiency of the councils is related 

to inadequate prioritisation of the needs of the councils 

by relevant line departments. The panel is aware of 

findings in several reviews that more attention should 

86 Private communication from J. Mouton to T. Auf der Heyde, 19 April 2017.
87 This point is made in the 2017 White Paper, based on several other prior DST documents.
88 Excluding doctoral and postdoctoral students.
89 Personal communication from H. Prozesky (Centre for Research on Evaluation, Science and Technology) to T. Auf der 

Heyde, 31 August 2016.
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be paid by certain line departments to the research 

funding, infrastructure, human resources, and support 

needs of their councils. It is a generally accepted fact 

that the funding base for most research councils has 

been consistently eroded over the last decade. While 

there will be many reasons for this, the panel infers 

that this is linked to an underappreciation on behalf of 

the line department of the (basic and applied) research 

undertaken by the councils. 

Lastly, many of the science councils and other public 

research organisations have established research 

collaboration linkages to universities through which they 

are also involved in postgraduate research training. There 

are many positive sides to such partnerships provided the 

fundamental distinction between the educational and the 

research institution is maintained, a particularly important 

benefit being the expansion of physical and pedagogic 

training platforms beyond the university’s capacity; this 

is an especially important aspect of such partnerships 

given the unsustainable pressure on universities to provide 

places for students. Although no data can be provided in 

support, a greater systematisation of such linkages and 

partnerships is not only feasible for most of the councils, 

it is also desirable for both them and the universities.

3.5 innovation performance of pRis

As is common in most developed and emerging 

economies, the private sector in South Africa accounts 

for the majority of research and development intellectual 

property produced. For example, during 2014, 78,5% of 

South African patents filed under the Patent Cooperation 

Treaty were filed by the private sector, 17,5% by universities 

and science councils, and 4% by state-owned companies. 

Further, of the patents filed by the universities and science 

councils, the majority (about 70%) were filed by the 

universities; in 2014 only Necsa, the CSIR, and Mintek 

filed applications90.

At a gross level, given that technology development and 

partnership with the private sector are (at least implicitly) 

central mandates for the science councils, and given 

the relative amount of R&D funds expensed by science 

councils and universities, it is reasonable to state that the 

proportion of R&D led IP production contributed by the 

science council sector by comparison to the university 

sector is low (as was the case for research output). By this 

measure, it would seem that the IP productivity of science 

councils can therefore also be improved on aggregate, 

notwithstanding the fact that the science councils act 

as props or supporting platforms for university-based 

research and innovation to be properly executed. Their 

mandate and role in that regard should not be conflated 

with that of university-based entities.

Data indicate increased success by science councils in 

securing third stream, contract income, though the exact 

breakdown of that into public and private sector contract 

income is not known. However, even though some 

science councils may have been successful in securing 

third stream income through contracts with the private 

sector and/or limited IP registration, the councils’ R&D 

activities have on aggregate generated comparatively 

little formal research or innovation output. The question 

must therefore be asked, of what value is the increased 

contract income to the public mandates of the PRIs?

3.6 contributions of pRi activities to national 
development

Public sector research institutions contribute to national 

development imperatives through their research and 

innovation activities and outputs, and through their 

human capital development contributions, especially 

in the case of universities. Often, for example, research 

projects and programmes are formulated in response to 

specific challenges in the provision of water, sanitation, 

health, or energy services at community, local, or national 

level. Through laboratory or clinical research, universities 

and science councils have made important short-term 

contributions to health provision, as well as long-term 

breakthroughs. Human and social science research has 

contributed to innumerable policy imperatives and plays 

a central role in the evaluation of government policy. 

Successful technology development and innovation 

partnerships have existed between the public and the 

private sectors, and an almost infinite number of examples 

90 Data provided by K. Faull (NIPMO) in a private communication to T. Auf der Heyde, 29 and 30 January 2017.
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could be listed demonstrating the application of research 

and development and science and technology activities 

to national development imperatives arising from these 

partnerships. However, the historical levels of R&D 

contribution to national development are insufficient 

to the future requirements of the South African public.

Public sector science and research can and should have 

greater impact on socio-economic development in the 

decades ahead, specifically in contributing to innovative 

ways and means of addressing unemployment, poverty, 

and inequality, and in transitioning to a technologically-

enabled society across all income levels. However, 

the enduring prevalence of associated developmental 

challenges in South Africa is not so much evidence 

of an insufficient supply of public sector research and 

development, as it is of an insufficient demand for relevant 

research and development. This contradiction is all the 

more poignant in view of the obvious objective need for 

research and science to address those developmental 

challenges. Current and future needs for R&D relate to 

the challenges associated with continuing social and 

economic exclusion, as well as the need to build a 

powerful economy that is active in many new knowledge 

fields and in those types of innovation that are remaking 

agriculture, mining, manufacturing, construction, energy, 

and services in technologically new ways. The nature 

of these demands requires advancing existing and 

nascent knowledge fields necessary for development, 

e.g. a clean, renewable, and safe energy supply. Deep 

technological transformation of all social and economic 

sectors is required to find the tipping point for greater 

participation of emerging generations in the economy, 

who will foster greater competitiveness and social 

advancement. Furthermore, failure to foster such deep 

technological transformation will render further economic 

decline in precisely those parts of South Africa that require 

development attention. This outward-looking perspective 

is an essential characteristic for PRIs.

In this context, there is an increasingly tenuous link of 

many science councils to their respective line departments. 

Reviews of the science councils highlight the reduced 

levels of funding by an integration of the science councils 

into the relevant department’s strategic imperatives. 

Furthermore, university R&D receives rather limited funding 

from the public sector, which constrains the potential 

impact of relevant R&D and HCD for R&D, and is a 

further indication of the insufficient appreciation across 

the public sector of the centrality of science to national 

development. The stubborn resistance to a meaningful 

increase in gross expenditure on R&D as a percentage 

of GDP, and the real reductions in government budget 

appropriations or outlays for research and development 

and expenditure on science and technology activities, 

reflect decreasing levels of investment in public sector 

research and development. While fiscal realities have 

informed these trends, a determination across government 

to increase the role of research and science would surely 

have resulted in steady and real increases in funding the 

production of science and technologies indigenous to 

South Africa and valuable to the development project.

The import of the above analysis is that increasing the 

amount of socially and economically relevant research, 

on the assumption that there is not enough of it, will 

not change the rate at which such research is taken up 

across government (in pursuit of national development), 

because the role of research and science in impacting on 

national development is underappreciated and therefore 

underexploited in South Africa. The policy corollary of this 

is that systemic and systematic interventions must be 

put in place to encourage and strengthen research and 

science in government business, and to drive a culture 

of evidence-based policy and programme development. 
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3.7 scale and scope of pRi landscape

While the scale and scope of the South African public 

sector S&T and R&D have expanded massively since 

1994, the diversity of the institutional landscape has 

changed by a much smaller degree as only a limited 

number of new public research organisations have 

been established (such as TIA and SANSA). Indeed, 

the number of public universities has even decreased 

in the time since the last White Paper on science and 

technology was published, further reducing the diversity 

of PRIs. For South Africa to capitalise on the expansion 

in the research enterprise since 1994, it will be important 

to establish several new research bodies and institutions 

over the medium to long term through which South African 

research can be channeled and coordinated in selected 

areas of strategic priority. 

If managed carefully, the establishment of new PRIs can 

bring with it economies of scale and a level of criticality 

across cognate research areas that individually may 

now be below critical mass. Such an intervention could 

be rolled out in many different ways, from institutional 

mergers establishing new science councils, to virtual 

PRIs in which a formal protocol establishes the nature of 

enhanced and coordinated cooperation across a range 

of cognate research (and innovation) programmes.

During its engagement with the DST, the panel was 

provided a document that had been prepared in 2015 

for internal DST discussions with the Minister, scoping 

the feasibility of establishing new “national research 

institutes” across a range of domains, such as astronomy, 

marine and polar research, biotechnology, earth system 

sciences, and cyberinfrastructure91.

In identifying the above areas for the possible establishment 

of research institutes, the following drivers were considered 

(quoted verbatim from the document):

•	 The	extent	of	the	DST	and	national	investment	in	the	

relevant scientific domain;

•	 The	 alignment	 of	 the	 domain	 with	 DST	 research	

priorities;

•	 The	alignment	of	the	domain	with	national	priorities	

requiring strong basic research inputs;

•	 The	 existing	 national	 research	 capacity	 and	 its	

international impact; and

•	 The	alignment	of	the	domain	with	international,	global	

trends.

The important point about the above approach is that 

it allows, in principle, the establishment of new PRIs 

(real or virtual) on the back of existing, funded research 

programmes, initiatives, and/or institutions without 

requiring the PRI to be funded from scratch. Through this 

intervention, the landscape of PRIs could be expanded 

and differentiated significantly at little cost and with little 

risk.

The panel is of the view that the considerations initiated 

by the above DST paper should be taken forward and 

implemented as soon as practical.

91 DST. 2015. Scoping the Establishment of National Research Institutes (NRIs) in the South African National System of 
Innovation. Ministerial Management Meeting.
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3.8 Qualitative analysis

As outlined previously, the purpose of the qualitative 

analysis was to validate the above analysis while 

establishing the extent to which there was consensus 

within the panel on the high-level conclusions, given 

that not all conclusions reached by the panel (and partly 

outlined above) could be substantiated through concrete 

evidence that was readily at hand for incorporation into 

this report. It was also important to establish the degree 

of consensus across the panel on high-level conclusions 

given some imbalance between the breadth of the panel’s 

task and the availability of resources; the panel needed 

to be led in its analysis and conclusions by its experience 

in the national system of innovation. 

Moreover, in several instances no empirical data were 

available for the topics touched on by the panel, either 

because the relevant studies have not been done, 

or because it would be impossible to establish them 

objectively. As an example of the latter, it would be 

impossible to establish quantitatively the extent to which 

the PRI landscape has contributed to socio-economic 

development. The qualitative analysis outlined below 

must therefore be seen in this context. Lastly, it is critical 

that the clusters of views outlined below are not seen as 

mutually exclusive, even if they may differ significantly; it is 

important to note that the conclusions of panel members 

cluster obviously around a limited number of factors, and 

do not remain dispersed across a wide range of issues.

3.8.1 Key national development challenges to 

address through PRIs

In principle, all national challenges could be linked to the 

role of PRIs in the institutional landscape on the basis that 

science and technology are important factors underpinning 

any socio-economic system. Moreover, some of those 

challenges are likely to be more closely (causally) linked 

to science and technology than others.

The key challenges identified by the panel ranged from 

ones directly linked to the PRI landscape, to others more 

remotely connected. Two main clusters of issues emerged.
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Cluster 1

Description of cluster:

The imperatives included in this cluster are focused directly on developing the capacity of the NSI to service 
socio-economic needs, for example, by ensuring that the PRIs are responsive, capacitated, sufficiently diverse, 
and differentiated; that is to say, the focus is intrinsic to the landscape of PRIs.

Examples of development imperatives included in this cluster:

•	 Ensuring	sufficient	human,	financial,	and	structural	capacity;	development	of	human	capital
•	 Maintaining	national	research	capacity
•	 Growing	and	diversifying	the	PRIs
•	 Ensuring	proper	coordination	of	institutional	priorities
•	 Improving	responsiveness	of	PRIs

Comment:

In responding to the imperative of maintaining PRI capacity to provide research and innovation support, due 
account must be taken of the nature of that support in the context of the imperatives included in the next 
cluster; i.e. is there important difference in the capacity needed to deliver short-term support on line department 
delivery challenges as compared to long-term research and human capital development support?

Cluster 2

Description of cluster:

The focus of this cluster was on a series of specific thematic development challenges. Some of the challenges 
were directly linked to challenges outlined in the NDP or other formal government planning documents, while 
others were less so. Some of the challenges were of an overt technological nature, while others were less so.

Examples of development imperatives included in this cluster:

•	 Technological	focus	(e.g.	ecological	disaster,	digitisation,	artificial	intelligence,	and	keeping	pace	with	global	
technological development)

•	 Broader	socio-economic	focus	(e.g.	unemployment,	population	growth	and	urbanisation,	entrepreneurship,	
industrial development, and social incoherence)

Comment:

In principle, this list of thematic priorities could be extended indefinitely depending on the degree of causal 
linkage one wishes to establish. The key is to ensure suitable policy frameworks, protocols, and structures 
are in place to facilitate improved alignment of research and innovation with socio-economic development 
imperatives. An important question is how to balance research and innovation support for short-term delivery 
needs with long-term knowledge and human capital development needs.

The purpose of the above analysis was to establish a reasonably common understanding across the panel of the 

type of socio-economic challenge the PRIs (within the institutional landscape) are positioned to address. Without a 

reasonably common understanding of the symptom or problem the PRIs should be addressing, it would be extremely 

difficult to formulate common views on the challenges in this regard, much less the interventions required to enhance 

the PRIs ability to contribute to national development.

The panel was of the opinion that the above outline appropriately reflects the range and types of socio-economic 

challenges the institutional landscape should be enabled to address, namely the capacity of the institutional landscape 

and institutions, and the specific socio-economic challenges that need to be met. The next task was to establish the 

nature of the interventions through which the PRIs should seek to promote national development.
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3.8.2 Key interventions for PRIs

Here too the panel is of the view that there exists a range of priority interventions that PRIs should be undertaking, 

including both inward and outward-looking imperatives. The former are focused on ensuring the capacity of the 

system/landscape to address national development needs, and the latter are focused on specific functions the PRIs 

should be servicing in support of national socio-economic development.

Cluster 1

Description of cluster:

The imperatives of this cluster are inward-looking, aimed at ensuring the sustained capacity and productivity of 
the landscape as a whole and of specific institutions to support socio-economic development.

Examples of specific activities included in this cluster:

•	 Sharing	of	infrastructure	and	human	resources
•	 Extending	training	and	capacity	development
•	 Ensuring	production	of	more	research	output
•	 Expand	the	institutional	landscape	to	close	gaps	in	the	provision	of	relevant	science	and	technology	capacity

Comment:

In terms of its intrinsic focus, this cluster is a corollary of cluster 1 under the previous question, namely being 
concerned with enhancing the capacity of the PRI system to service needs extrinsic to that system.

Cluster 2

Description of cluster:

The priority activities listed under this cluster are focused on enhancing at a structural level the direct relevance 
and responsiveness of the PRIs to socio-economic challenges.

Examples of specific activities included in this cluster:

•	 Preparing	South	Africa	for	the	future	(informed	by	foresight	analysis)
•	 Producing	high-quality	research-supported	solutions
•	 Improving	socio-economic	partnerships	across	the	landscape,	tailoring	PRIs	to	societal	needs	and	potential	

impact, and focusing only on agreed national imperatives
•	 Evaluate	and	redefine	mandates	of	existing	PRIs

Comment:

Through its extrinsic focus, this cluster is the corollary of cluster 2 under the previous question.

Cluster 3

Description of cluster:

The central priority in this cluster revolves around the contribution of PRIs to improving educational outcomes in 
South Africa across the entire value chain, from basic to vocational education.

Examples of specific activities included in this cluster:

•	 Develop	institutional	capacity	to	advance	maths	and	science	teaching,	help	make	basic	education	work
•	 Development	of	an	entrepreneurial	mindset,	develop	talent	to	deal	with	the	fourth	industrial	revolution
•	 Improve	applicability	of	tertiary	and	vocational	educational	outcomes,	develop	vocational	training	for	non-

academic skills (to support research activities)

Comment:

Although it is clear that over the long term the overall state of education in any nation is a key determining 
factor in its development, the question must be asked whether the mandate of PRIs, already stretched and/or 
ill-defined, should be extended to play a substantive role in enhancing educational outcomes in South Africa. 
Specifically, are PRIs able to make a systemic impact on secondary schooling with 12 million learners, 400 000 
teachers and 26 000 schools?

The above analysis was intended to clarify priority activities for PRIs.
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3.8.3 Key challenges facing PRIs

This analysis revealed three main factors that limit PRIs from having a greater impact on national development. The 

first is related to capacity constraints both internal to the institutions and at system level, the second is related to 

the lack of transformation in a broad sense, while the third has to do with insufficient coordination of science and 

technology activities across the national public sector research and innovation system and unclear mandates at 

system and institutional levels.

Cluster 1

Description of cluster:

The challenges grouped in this cluster revolve around questions of capacity (scale and scope) at both 
institutional and system level.

Examples of specific challenges included in this cluster:

•	 Insufficient	capacity;	management	inadequacies,	institutional	instability,	and	short-term	imperatives
•	 Insufficient	scale	and	scope	of	PRIs
•	 Maintaining	the	national	backbone	for	data	collection	and	custodianship

Comment:

This cluster is also the corollary of the above intrinsic considerations relating to the capacity of the PRIs to 
undertake impactful research and innovation.

Cluster 2

Description of cluster:

The challenges highlighted by this cluster are related to internal institutional constraints linked to insufficient 
modernisation of the PRI business models and practices, i.e. insufficient transformation in the broad sense.

Examples of specific challenges included in this cluster:

•	 Lack	of	transformation
•	 Insufficient	public/private	partnering	in	PRIs	and	across	the	system
•	 Institutional	lethargy	and	outmoded	business	ethos
•	 Too	inwardly	focused

Comment:

Nothing to add.

Cluster 3

Description of cluster:

The challenges constituting this cluster are all system-level constraints related to an inadequate policy 
framework for PRIs that manifests itself in a number of different ways, e.g. in the lack of a clear system-level 
mandate for PRIs, and insufficient coordination across the landscape.

Examples of specific challenges included in this cluster:

•	 Overcoming	fragmentation	and	possessiveness	of	PRIs
•	 Lack	of	coordination	between	government	departments,	confusion	in	high-level	government	policy,	no	clear	

national objectives
•	 No	coordinating	leadership	of	national	priorities,	no	clear	national	objectives/directives
•	 Lack	of	clarity	on	mandate	at	system	level,	who	should	design	PRI	mandates?
•	 Research	output	not	relevant

Comment:

Nothing to add.
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3.8.4 Key strengths of PRIs

The panel recognises that the South African research and innovation system constitutes a major national asset that is 

globally competitive in many areas, and more effective on aggregate than its comparatively small size would warrant; 

this case has been made in numerous other documents within the Department’s purview, and also informs the White 

Paper currently being finalised. It is critical that this strength be maintained and that changes to the system and/or 

individual PRIs not undermine its current productivity, thereby incrementing the impact PRIs can have on national 

development. For this reason, the panel thought it important to clarify the inherent strengths of PRIs.

The analysis identifies strong inherent qualities relating to research and infrastructural capacity, high levels of skill, 

pockets of global excellence in research, and a range of other empirical characteristics. In addition, the panel 

identified inherent strengths with regard to the inclination of PRIs in South Africa to impact meaningfully on national 

development, e.g. in respect of the type of (applied) research they undertake and the extent of their independence 

from narrow interest.

Cluster 1

Description of cluster:

This cluster incorporates a range of competences and capacities internal to the PRIs, including human and 
infrastructural resources, research productivity, global excellence, and reputation.

Examples of specific strengths included in this cluster:

•	 Internationally	competitive	research	outputs,	pockets	of	excellence,	national	S&T	reputation	in	some	areas
•	 High	levels	of	productivity,	high-performing	universities
•	 Good	infrastructure,	good	data	infrastructure,	accumulated	assets	and	resources
•	 Established	postgraduate	system

Comment:

Nothing to add.

Cluster 2

Description of cluster:

This cluster gathers factors more related to the institutional character and political positioning of PRIs within the 
institutional landscape than their inherent technical and infrastructural capacity. 

Examples of specific strengths included in this cluster:

•	 Strong	sense	of	independence	and	self-motivation,	resilience	over	multiple	regimes
•	 Perception	of	global	responsibility
•	 Effective	applied	research	portfolio,	successful	exploitation	of	local	attributes	for	innovative	research	

Comment:

The considerations giving rise to this cluster of key strengths of PRIs may not be unrelated to the contestation 
taking place over a range of public sector organisations in South Africa at present, and there are concerns that 
this may also engulf PRIs, which have largely remained outside these developments.
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3.8.5 Key changes required to the PRI landscape

The panel’s views in respect of this question go to the heart of its remit. A high degree of consensus was established 

on this topic, and that consensus aligns with similar views and conclusions by many other observers and analysts 

of the national system of innovation. Essentially, three key interventions are required to enhance the impact of PRIs 

on national development. The first is to strengthen their capacity individually and collectively by increasing their scale 

and scope, thereby diversifying the landscape, or shutting unproductive initiatives. The second is about improving 

alignment of their research activities with concrete socio-economic development needs. The third is about clarifying the 

individual and collective mandates of PRIs and improving coordination across the system of PRIs, or the landscape, 

through appropriate governance frameworks. 

Cluster 1

Description of cluster:

This cluster of proposed interventions is aimed at strengthening the internal capacity and efficiency of individual 
PRIs, and growing and diversifying the PRI system or landscape.

Examples of specific interventions included in this cluster:

•	 Build	capacity	in	PRIs;	appoint	permanent,	experienced	CEOs;	ensure	fully	functioning	governance	councils
•	 Identify	new	PRIs	based	on	system	needs	and	existing	advantages	(e.g.	geographic),	diversify	scope	and	

scale of PRIs
•	 Shut	down	programmes	or	institutions	not	aligned	to	national	imperatives

Comment:

The above examples of interventions are integrated into the conclusions and recommendations section.

Cluster 2

Description of cluster:

The interventions proposed under this cluster are concerned with improving the governance of PRIs at system 
level through the clarification of roles and mandates.

Examples of specific interventions included in this cluster:

•	 Clarify	PRI	mandates,	map	out	mandates	and	overlaps,	define	the	nature	of	new	PRIs
•	 Align	and	integrate	a	regulatory	framework;	based	on	mandates,	redress	the	PRI	system	and	distribution

Comment:

The above examples of interventions are integrated into the conclusions and recommendations section.

Cluster 3

Description of cluster:

The focus of interventions under this cluster is on improved alignment between the research and innovation 
activities of PRIs and specific socio-economic development needs.

Examples of specific interventions included in this cluster:

•	 Deepen	socio-economic	partnerships
•	 Deepen	the	interaction	between	social	and	natural	sciences,	increase	interdisciplinary	and	multi-institutional	

initiatives in PRIs

Comment:

The above examples of interventions are integrated into the conclusions and recommendations section.
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4.1 vision for sti institutional landscape

The National Development Plan posits Vision 2030 as 

a normative statement of South Africa’s desired future 

whereby poverty is eliminated and inequality is reduced 

(RSA, 2012: 17). Vision 2030 recognises that South Africa 

needs to draw “on the energies of its people, growing 

an inclusive economy, building capabilities, enhancing 

the capacity of the state, and promoting leadership and 

partnerships throughout society” (ibid.). For the possibility 

of realising Vision 2030, South Africa requires the kind 

of institutional landscape for science and technology 

production that can generate innovative infrastructures, 

quality services, new markets, improved environmental 

sustainability, and – most especially – critical world-class 

knowledge that renders the country’s desired future 

attainable.

The vision for the STI institutional landscape therefore 

demands strong institutional formations that are appropriate 

and relevant to the country’s socio-economic and political 

challenges, and which substantively contribute to fostering 

an inclusive and productive economy, a coherent society 

capable of renewal, and a governance regime that fosters 

democratic accountability and participation by all those 

in South Africa.

Given the current state of socio-economic development, 

this vision includes (i) bringing the PRIs’ operations 

close to the needs of communities, (ii) evincing a 

strong problem-solving orientation, (iii) continuous 

prioritisation and reprioritisation of innovation agendas, 

(iv) continuous foresight with respect to the basic and 

applied sciences, and (v) intensified global science and 

innovation competitiveness. This reorientation of the STI 

institutional landscape could release the capacity of PRIs 

to shift more strongly into a paradigm of explicit benefits 

realisation for those most in need and for the citizenry 

as a whole. The vision addresses itself particularly to 

the broad public need that institutions in the NSI should 

address, as compared to simply meeting the demand of 

that section of society for whom innovation is generally 

affordable. Such a vision seeks to bridge the many 

innovation divides in South Africa and to create a future 

in which all South Africans can experience the value of 

research and innovation.

 

This vision and the scenarios that accompany this report 

are a means to interpret the futures that are possible 

for South Africa. The panel used inductive reasoning to 

prepare the scenarios, some of which are dystopian, 

but nevertheless probable. Notably the vision is for a 

transformational upside, rather than a dystopian downside. 

The scenarios sought to move the panel away from 

obsolete models of thinking about the STI institutional 

landscape and towards generative thinking as the basis for 

designing the recommendations. The recommendations 

are very broadly set, focused on themes for landscape 

change at a tactical level (recommendations as broad 

sweeps of ideas), rather than at a substantive level (no 

recommendations on specific institutions).

4.2 conclusions

4.2.1 Role of STI institutions in South Africa

South African science and technology has been 

comparatively strong and productive in the last decade 

of the 20th century and in the first decade of the 21st 

century, as well as globally competitive in numerous 

areas. This is because its public sector scientific research 

and innovation institutions have generally been well-run 

at the bureaucratic level and have shown themselves to 

be resilient within the paradigm of a mining-industrial-

energy-services economy, despite fiscal limitations facing 

many other public institutions in South Africa. While this 

institutional base must be retained, it should be expanded 

and adapted to address the public need for science, 

technology, and innovation prevalent in the early 21st 

century. It is observed that PRIs emerged out of and 

were governed to align with the mining-industrial-energy-

services techno-economic paradigm of 20th century 

South Africa, whereas they now need to shift, orientate, 

and reposition towards a techno-economic paradigm of 

4 .  c O N c l U s i O N s  A N d  R E c O m m E N d A t i O N s
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digital and manufacturing interoperability, and the new 

convergent science disciplines. This requires that PRIs be 

expanded and adapted to the public need for research, 

science and technology innovation. It also requires that 

they be strengthened, designed, and governed to address 

more clearly these contemporary needs. Government 

efforts to reposition PRIs must be mindful of building on 

the institutional strengths of PRIs. The panel believes 

the concept of “fitness for and fitness of purpose” to be 

helpful in this respect.

As a sector, public universities are comparatively efficient 

in their research operations, but the contributions of other 

PRIs to national research productivity must be improved, 

specifically with respect to research production, innovation 

incubation and acceleration, scholarly publication, and 

human capital development. Given the enormity of South 

Africa’s socio-economic disparities and development 

challenges, the contribution of its public research and 

scientific institutions to national development must be 

continuously enhanced through relevant institutional 

mechanisms and interventions, enhanced coordination 

in public-public and public-NGO partnerships, increased 

investment, and heightened socio-economic impact. The 

contribution of private sector research and development 

capacities to national development must be maximised 

through relevant incentives to establish public-private 

research and innovation partnerships.

The centrality of science and technology in national 

development and in South Africa’s continued socio-

economic advancement is poorly understood in the 

public and political sector, as measured by the extent 

of investment in research and development and the 

role effectively accorded it by government departments 

in pursuit of their mandates. The impact of research, 

science, and innovation on society can only be maximised 

once their importance is fully appreciated and exploited, 

because until then their capacity to contribute will always 

fall short. A specific case in point is energy research – 

despite a wide range of comparatively strong energy 

research initiatives, programmes, and institutions, the 

development of energy policy in South Africa seems 

hardly to draw on or be informed by available institutional 

research capacity.

4.2.2 Scope and scale of the STIIL

The size and diversity of the STIIL is not commensurate 

with the scope and the scale of the post-apartheid 

science enterprise in South Africa, and is inadequate 

to the role science and technology, and especially 

research and innovation, need to play in driving socio-

economic development. There are numerous development 

imperatives that are inadequately supported by relevant 

public research institutions, either because there are none 

or because the relevant research initiatives are dispersed, 

uncoordinated, and subcritical. Similarly, although the 

country has been able to leverage some of its inherent 

research advantages through the establishment of relevant 

research programmes and public research institutions, 

many other areas of potential research and knowledge 

advantage are inactive because of a paucity of relevant 

public research institutions. Again, the area of energy 

research can be cited here as an example. Despite the 

enormity of the energy challenges and opportunities 

in South Africa, national energy research is distributed 

across many research platforms (most of which may well 

be efficient and effective) that are largely uncoordinated 

and individually subcritical to the impact national energy 

research can and should be making, both scientifically 

as well as in socio-economic terms. A similar case can 

be made for water; notwithstanding the good water 

research that is undertaken in the country, institutional 

platforms for water research are subcritical to the socio-

economic importance of water in South Africa. A third 

case in point lies in the area of marine and Antarctic 

research, where South Africa enjoys a global advantage 

through its geographic location to become a world leader 

in research and technology development, yet research 

is distributed across a number of institutional platforms 

that individually are subcritical with respect to the scale 

of research that would be required to fully exploit this 

opportunity.

The point is not that all research activity must be 

bundled into one institutional framework, but that the 

institutional scale of the scientific and research effort 

must be commensurate to the scale of the need and 

the opportunity. In this context, South Africa’s landscape 

of public research institutions must be renewed and 

expanded through the establishment of new national 
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research institutions in areas of strategic need, opportunity, 

and strength. It is acknowledged that the DST has 

produced a discussion paper relevant to this argument 

(see Appendix 2), and the Department is encouraged to 

return to it as a partial guide on furthering the expansion 

of the landscape, but this expansion must also focus on 

other relevant areas of knowledge building.

4.2.3 Coordination and governance of the STIIL

As a constitutional democracy, South Africa clearly and 

explicitly defines the limits of political authority through 

legislative instruments based on its constitution and 

Bill of Rights. All the existing PRIs (i.e. universities and 

science councils) have been established through individual 

legislation, but currently no overarching framework exists 

to provide for coordination and governance across the 

national system of innovation. Although PRIs already 

contribute to national development, this contribution 

would need to be increased considerably in view of the 

urgency of South Africa’s challenges and the centrality of 

science and technology to the resolution thereof. Under 

the current fiscal constraints in the medium term, greater 

impact of the NSI could be achieved through enhanced 

efficiency and effectiveness resulting from better planning 

and coordination, with clearer mandates and oversight 

responsibilities across individual PRIs. 

The lines of accountability between the Department 

of Science and Technology, the Department of Higher 

Education and Training, and other line departments 

responsible for science councils are not adequately 

constituted in legislation. The Strategic Management 

Model remains an operational tool and cannot be relied 

upon to provide a strategic framework in this regard. With 

the acceleration of knowledge production, deepening 

of systemic challenges, and the need to persistently 

align human capability development through research, 

it is clear that the performance of the PRIs requires 

consistent monitoring and evaluation based on scientific 

and technological capabilities, whilst simultaneously 

demanding rigorous review and revision of institutional 

mandates. Thus, a new legislative instrument should be 

developed by the Ministry of Science and Technology 

to give effect to a proper coordination and governance 

regime for the PRIs. Such a legislative instrument would 

also specify the objectives of the PRIs acting as a 

cooperative system and stipulate how best to coordinate 

their various individual and collective activities.

Formal, structured R&D and innovation planning should 

be introduced in every government department and 

entity at national, provincial, and local levels in order to 

integrate the practice of innovation into the business of 

government, thereby directing the available investment 

funding towards research that will be valuable to low and 

middle-low income households. Such structured R&D and 

innovation planning is just as necessary and important as 

medium-term strategic planning and budgeting. Similarly, 

PRIs can engage in structured R&D and innovation 

planning in collaboration with relevant departments 

or entities whether or not they report to them as line 

departments. Serious attention should be given to R&D 

collaboration amongst PRIs across the historical divide 

between universities and science councils in order to pool 

activities towards addressing development challenges in 

a particular geographic area or in a particular field marked 

by interdisciplinarity (e.g. bioinformatics). In particular, a 

greater proportion of available funding must go to research 

production (through greater use of methodologies such as 

“living labs”) and to research and knowledge governance, 

as compared to buildings and administration. 

4.2.4 Relevance of PRIs

Keeping pace with rapid and accelerated developments 

in the domains of science and technology is of critical 

national importance. Whilst recognising that South Africa 

possesses a diverse range of PRIs it is also obvious that 

most were established under the apartheid regime. The 

relevance of their contribution to national development can 

be seen in South Africa’s economic development across 

periods of industrialisation and commercialisation. Even 

during times of international isolation, South Africa was 

able to keep up with the knowledge frontiers, and the 

PRIs played a significant role in maintaining the country’s 

scientific and technological competences. 

The relevance of the institutional forms and the PRIs’ 

research and developmental capabilities however require 

contiguous performance assessment to ensure that they 

remain up to date. Whilst the current mix of PRIs may 



A review of the South African science, technology and innovation institutional landscape  \\  133

not fully match the scope and scale of contemporary 

development needs, processes to allow for mandate 

revision, institutional renewal, and improvements in their 

scientific, research, and innovation activities must be 

rolled out by the Ministry of Science and Technology in 

concert with relevant line departments. This will ensure 

that the relevance of the PRIs is consistently assessed and 

improved. Their relevance would also be improved through 

appropriate instruments and interventions that promote 

enhanced collaboration and partnerships between the 

PRIs to ensure they work together as a whole. 

Specifically, for example, the contributions of PRIs to 

technology innovation and transfer need to be enhanced, 

especially in respect of the science councils that lag behind 

the universities in this respect. Research and innovation 

partnerships between PRIs and the productive sector 

(public, private, and hybrids) need to be extended as a 

means of increasing national gross expenditure on R&D 

and enhancing innovation and economic development. 

Should the PRIs prove incapable of remaining relevant, 

they should be exited from the STIIL and their resources 

appropriately redistributed within the NSI.

4.2.5 Capacities, capabilities, and competencies 

of the PRIs

South Africa’s PRIs are significant national assets 

contributing to the public good and the expansion of 

the global knowledge commons. With the relentless 

pace of development, international competition, and the 

emergence of global change, the PRIs of the South African 

STI landscape must be supported by ensuring that they 

have sufficient capacities (human, financial, infrastructural, 

and instrumental), research and development capabilities, 

and world-class scientific and technological competences. 

Mechanisms must be established to continuously 

and objectively monitor and evaluate PRI capacities, 

capabilities, and competences. Whilst prone to subjectivity, 

regularly making such assessments available in a 

transparent way will ensure that the country values its PRIs 

and allocates the necessary resources for their optimal 

contribution to both the global knowledge commons 

and in the resolution of national social, economic, and 

political challenges.

4.2.6 Regulatory regime

Previous system-level investigations of the functioning of 

the national system of innovation have paid inadequate 

attention to matters relating to its regulation. The panel 

is of the view that this area requires significant focus as it 

underpins whatever structural interventions government 

may make in the STIIL going ahead. By their nature, 

regulations have a direct and significant impact on 

research and innovation, and science and technology 

activities.

Regulation is a key instrument and gatekeeper used by 

government to generate significant social and economic 

benefits; it can both promote economic prosperity 

and enhance quality of life, or it can stifle innovation 

and smother technological and industrial growth. The 

challenges facing the STIIL today and in the foreseeable 

future include regulatory issues that have not been 

addressed systematically. A national regulatory policy 

framework with clearly articulated regulatory policy goals, 

strategies, responsibilities, and benefits will provide 

greater confidence that regulatory decisions are made 

in an objective, impartial, and consistent manner without 

conflict of interest, bias, or improper influence, and would 

prevent the duplication or conflict of regulations. Such 

a framework should consider the impact of regulation 

on economic growth and competitiveness, as well 

as on health, safety, and the environment. It should 

promote sectoral policies that ensure regulations serve 

the public interest in promoting and benefitting from 

trade, competition, and innovation while reducing system 

risk by systematically reviewing the impact of new and 

existing regulations to identify and eliminate or replace 

those which are obsolete, insufficient, or inefficient. 

The implementation of innovation-friendly regulation 

policies at both national and regional level is essential 

for our economy to function efficiently and to meet our 

social and environmental goals as set out in Vision 2030 

of the NDP (2012). In fact, democracy and the rule of 

law both depend upon and reinforce sound and systemic 

regulatory frameworks. The absence of discussion 

between the STI community and regulators has caused 

lost opportunities and a loss in revenue and reputation, 

besides the frustration and resentment accruing on 
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both sides. The diagnostic survey speaks of regulators 

that understand their own environment but are isolated 

from the impact they have on the rapidly changing STI 

landscape. Regulators are often excluded from the 

STI conversation. As a consequence, there is a lack 

of understanding of the very sector these entities are 

regulating. Amid ongoing economic uncertainty, failings 

in governance and regulation have undermined trust in 

public and private institutions alike. The effective use of 

regulation to achieve better social, environmental, and 

economic outcomes is central to reinjecting confidence 

and restoring growth.

4.3 Recommendations

The recommendations outlined below flow from the 

overall conclusions reached by the panel throughout its 

deliberations and are informed by the diagnostic and 

qualitative assessments and scenarios referred to earlier, 

as well as the foundational conclusions discussed above. 

The recommendations should be read in parallel with the 

conclusions outlined above.

4.3.1 Recommendation 1: Policy framework for 

PRIs

An overarching policy framework should be developed 

for PRIs. It needs to describe the purpose, functions, and 

governance of PRIs relevant to national development in 

the next three decades and bear in mind the role of all 

relevant stakeholders, including those in the private sector. 

The relevant strategic mandates, in respect of research 

and innovation, of the DST and other line departments 

need to be carefully considered, taking into account the 

current capacities of the PRIs and the extent to which 

their activities can realistically be aligned with the delivery 

imperatives of those departments.

4.3.2 Recommendation 2: Mandates of PRIs

The mandates of existing PRIs should be revisited as 

the above overarching framework is developed, with 

specific regard to their ability to provide short- and 

long-term support to: (i) the newly established policy 

framework; (ii) the respective line ministries’ imperatives; 

(iii) research, innovation, and human capital development; 

(iv) the diversification of knowledge production and 

interdisciplinary R&D in continually emerging knowledge 

fields; (v) a more balanced geographic spread of R&D 

practice, institutional presence, investment, and innovation 

impact; and (vi) a more directed focus on social innovation 

in its many forms, noting in particular the need for R&D 

for educational innovation. While the relevant legislative 

frameworks will retain the provisions for institutional 

autonomy, processes should be instituted for regular 

collaborative reviews that re-envisage and revise mandates 

over a three- to five-year period.

4.3.3 Recommendation 3: Efficiencies of PRIs

As the mandate of PRIs around knowledge production, 

innovation, and public sector development is clarified 

and codified, an appropriate evaluation framework must 

be put in place to enable the objective assessment and 

comparison of efficiency levels across the sector. The 

evaluation framework will be a precursor for interventions 

aimed at improving productivity across all areas of focus 

for PRIs.

4.3.4 Recommendation 4: Expansion of the 

STIIL

The establishment of new PRIs should be considered and 

informed by: (i) the relevant strategic need and opportunity; 

(ii) the extent of existing public sector investment in 

cognate research platforms; (iii) the financial implications 

of the various models through which such PRIs could 

be established (e.g. centralised or devolved, physical or 

virtual); and (iv) the extent of current capacity (scientific, 

technical, organisational, and infrastructural). By way of 

example, it is crucial to South Africa’s future, and to the 

quality of life of its citizens, to provide for collaborative 

research platforms in order to advance the quality and 

capacity for basic, secondary, and tertiary education 

relevant to the changing economic and social needs in 

the 21st century.

4.3.5 Recommendation 5: Regulation of the 

STIIL

A nationally integrated, coherent, and consistent regulatory 

framework must be designed and established to enhance 

alignment of existing regulation and close regulatory gaps 

in the operations of the STIIL.
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ACCESS Applied Centre for Climate Change and Earth System Sciences 

ACU Association of Commonwealth Universities 

ANAO Australian National Audit Office

ARC Agricultural Research Council

ARUA African Research Universities Alliance

AU African Union

AVN African VLBI Network 

BBBEE Broad-Based Black Economic Empowerment

BNDES National Bank for Economic and Social Development

BRICS Brazil, Russia, India, China, and South Africa

CCT National Council for Science and Technology

CEO chief executive officer

CERN European Organization for Nuclear Research

CHPC Centre for High Performance Computing

CITMA Ministry of Science, Technology and Environment

CNPq National Council on Scientific and Technological Development

COD conversion of olefins to distillates

CoE Centre of Excellence

CSI corporate social investment 

CSIR Council for Scientific and Industrial Research

DAFF Department of Agriculture, Forestry and Fisheries

DEA Department of Environmental Affairs

DHET Department of Higher Education and Training

DIRISA Data Intensive Research Initiative of South Africa

DST Department of Science and Technology

DTI Department of Trade and Industry

EU European Union

EXCO executive committee

FINEP Funding Entity for Studies and Projects

FNDCT National Science and Technology Development Fund

FTE full-time equivalent

GDP gross domestic product

GERD gross expenditure on research and development

Globelics Global Network for Economics of Learning, Innovation, and Competence Building 
Systems

GTL gas-to-liquids 

HCD human capital development 

HEI higher education institution

HEMIS Higher Education Management Information System

HESA Higher Education South Africa

HIV/AIDS human immunodeficiency virus infection and acquired immunodeficiency syndrome

A b b R E v i A t i O N s
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HSRC Human Sciences Research Council

ICT information and communication technology

IDICT Scientific and Technological Information Institute

IGO intergovernmental organisation

IP intellectual property

IPR Intellectual Property Rights

ISIC International Standard Industrial Classification

MCC South African Medicines Control Council

MCT Ministry of Science and Technology

MCTI Ministry of Science, Technology and Innovation

MoU memorandum of understanding

MRC South African Medical Research Council

MTEF Medium Term Expenditure Framework 

MTSF Medium Term Strategic Framework

NACI National Advisory Council on Innovation

NCR National Credit Regulator 

NCRI National Council for Research and Innovation

NDP National Development Plan

Necsa South African Nuclear Energy Corporation

NF National Facility

NGO non-governmental organisation

NICIS National Integrated Cyberinfrastructure System

NIPMO National Intellectual Property Management Office

NREN National Research and Education Network

NRF National Research Foundation

NRI national research institute

NSI National System of Innovation

NSTF National Science and Technology Forum

OECD Organisation for Economic Co-operation and Development

ORIP office for research and innovation policy

PFMA Public Finance Management Act

PPECB Perishable Products Export Control Board

PRC People’s Republic of China

PRI public research institution

R&D research and development

R&I research and innovation

ROI return on investment

RREN Regional Research and Education Network

RSA Republic of South Africa

RSR Railway Safety Regulator

S&T science and technology

SA South Africa

SAAO South African Astronomical Observatory 

SAASTA South African Agency for Science and Technology Advancement
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SABS South African Bureau of Standards

SADC Southern African Development Community

SAEON South African Environmental Observation Network

SANBI South African National Biodiversity Institute

SANEDI South African National Energy Development Institute

SANReN South African National Research Network

SANSA South African National Space Agency

SARChI South African Research Chairs Initiative

SARIMA Southern African Research & Innovation Management Association

SARIR South African Research Infrastructure Roadmap

SARS South African Revenue Service

SAVC South African Veterinary Council

SET science, engineering, and technology 

SETA Sector Education and Training Authority

SKA Square Kilometre Array

SLP social labour plans

SME small and medium-sized enterprises

SMM Strategic Management Model

SOE state-owned enterprise

SPII Support Programme for Industrial Innovation

SSA Sub-Saharan Africa

SSTC State Science and Technology Commission

STA Scientific and Technological Activities

STI science, technology, and innovation

STII science, technology, and innovation institution

STIIL science, technology, and innovation institutional landscape

SU Stellenbosch University

TENET Tertiary Education and Research Network of South Africa

THE Times Higher Education

THRIP Technology and Human Resources for Industry Programme

TIA Technology Innovation Agency

TNC transnational corporation

TVET Technical and Vocational Education and Training

UCT University of Cape Town

UFS University of the Free State

UK United Kingdom

UKZN University of KwaZulu-Natal

UL University of Limpopo

UN United Nations

UNESCO United Nations Educational, Scientific and Cultural Organization

USA United States of America

USSR Union of Soviet Socialist Republics

VAT Value Added Tax

Wits University of the Witwatersrand
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In 2016, the government of the day and institutional 

leaders contrived to foster a pan-African system of 

innovation by agreeing to introduce significant advances 

in the STI institutional landscape. Several institutions 

reached out to their counterpart institutions on the 

continent. They prioritised collaborative research and 

dissemination of South African research, which was 

oriented towards pan-African innovation for a powerful 

African economy and socio-economic upliftment of the 

economically marginalised. 

In the period of 2018–2025, changes in the STI institutional 

landscape include shifting the geography of funding 

flows, institutional spaces, and presence of S&T workers, 

thereby generating a more effective and strategically 

equitable geographical distribution of STI resources 

and outputs across South Africa. This is a shift from the 

concentration of STI resources in traditional geographic 

areas, in particular the Tshwane metropolitan area. 

Relevant institutions are merged and new institutions are 

established, particularly in relation to major STI challenges 

for the continent (including water scarcity, climate change, 

green energy, strong materials, education and health 

innovations, and digital innovation in key economic and 

social sectors), in order to maximise available knowledge 

and financial resources.

By 2030, South Africa can look back at the significant 

change and evolution in its STI institutional landscape with 

resultant positive effects on innovation and socio-economic 

development. Having endured centuries of expropriation, 

exploitation, and consequential underdevelopment, the 

emergence of the Republic of South Africa as a non-

racial, non-sexist constitutional democracy in 1994 

meant that the continent was all but free of the yoke 

of colonialism1. South Africa sought to reconstruct and 

develop a better life for all its citizen’s post-apartheid, 

but remained challenged by the persistence of endemic 

poverty, rampant corruption, environmental degradation, 

racialised inequalities, and chronic underemployment. 

The new South African government chose to utilise the 

“national system of innovation” approach to prepare the 

country for the 21st century. Praxis afforded the country 

the opportunity to expand and advance its institutional 

landscape and utilise its agency to significantly contribute 

to deepening the territorial integration of the Southern 

African Development Community (SADC). In following 

the route of building one of the five regional economic 

communities of the African Union (AU), South Africa and 

the SADC were able to drive the integration process on 

a continental scale through creating new capacities, 

constantly building innovation capabilities, and enhancing 

competencies in close collaboration with enterprises, 

households, and communities. 

The region’s experience of uneven development is 

systematically redressed by recognising that science and 

technology is critical to improving the territory’s future. 

Linking S&T with the “creative destruction” potential of 

innovation enables the rupturing of the hitherto historically 

determined developmental and accumulation trajectory. 

Having encouraged the formation of a pan-African system 

of innovation, the continent as a whole, and South Africa in 

particular, now benefits from unleashed creative energies 

and the progressive realisation of a better life for all within 

its wide boundaries. 

Learning by doing, especially through policy 

experimentation and widening the participation of 

stakeholders, role players, and citizens, produces an 

STI institutional landscape constituted of high-quality 

competences, appropriately relevant capabilities, and 

sustainably capacitated agencies. Pan-African science, 

research, and innovation institutions are built through 

A p p E N d i c E s

A p p E N d i x  1 :  E v A l U A t i v E  s c E N A R i O s

scENARiO i: wE ARE AfRicAN! iNNOvAtiON ANd sOlUtiON 
[UpsidE tRANsfORmAtiONAl scENARiO]

1 In 2016, the territory of Western Sahara remained under occupation by Morocco and thereby represents the last colonial 
vestige in Africa. 
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induced collaborations initiated by the public sector 

oversight mechanisms. This approach, which links 

together the many suboptimal research facilities through 

problem-related challenges, results in mission-orientated 

funding and performance compacts. In particular, these 

scientific research institutions and universities collaborate 

to establish a knowledge-producing sector focused 

on producing knowledge in selected areas to improve 

science competitiveness and provide knowledge for the 

resource-based sector, manufacturing and construction 

sectors, and services sector. This enables continuous 

renewal for declining industries through innovation, and 

discovery of innovative approaches and solutions for 

continent-wide poverty reduction.

In setting a counterpoint to history, the youthful population 

pushes forward in its aim to be more daring in spawning 

new innovations that will radically – in a positive way – alter 

the nation’s development trajectory. It focuses on a more 

distant future over which it has greater potential control 

than the near future. It focuses on services and low-tech 

user-driven innovations, including mobile-driven services 

and the Internet of Things, aiming to reach satisfactory 

and more or less equitably distributed levels of wealth, 

while seeking to minimise the environmental disruptions 

typical of the early 21st century. Young South Africans are 

more keen than previous generations to entertain the idea 

that the innovation and technology divide can be bridged.

With respect to continental STI partnership, from the 

initial get to know each other phase, the pan-African 

system of innovation now benefits from the availability of 

institutional data (such as national systems of accounts, 

bibliometrics, and up-to-date scientometrics), increased 

mobility of students and scholars, and improved public 

understanding of STI. All three of these initiatives are 

driven by AU member states in partnership with their 

domestic enterprises. The success of this approach 

creates increased confidence in continental institutions 

and encourages the enterprise sector to increase their 

share of investments in STI. Gross expenditure on R&D 

achieves continental targets of keeping abreast of other 

geopolitical economic blocs such as the Arab League, 

Association of Southeast Asian Nations, Caribbean 

Community, Central American Integration System, 

Eurasian Economic Community, European Union, and 

Union of South American Nations, amongst others. 

The initial mobilisation of resources is built upon the work 

of those countries that pioneered utilising the system 

of innovation approach for economic development, 

democratic governance, and social coherence. As 

subsystems, such as education and training arrangements, 

become gradually harmonised, increased mobility of highly 

skilled human resources and domestic investments in 

world-class infrastructure (e.g. the Square Kilometre Array 

radio telescope infrastructure) combine to create virtuous 

cycles and thereby provide sufficient quality outputs, 

such as appropriate and relevant research results that 

enable better planning and coordination in both public 

and private sectors.

With a market of over a billion consumers, Africa reaps 

the benefits of gainfully employing its youthful labour force 

through the proliferation of micro and small enterprises 

that have prospered as they adopt a wide range of new 

technologies and adapt to the new techno-scientific 

environment. At the continental level, gross expenditures 

on research and development climb to an average 

of 3% of its gross production indicator. As a result of 

endogenous economic development, orientated along 

the lines of ecological sustainability and social inclusion, 

Africa makes radical progress in redressing its hitherto 

history of marginalisation, underemployment, and rampant 

corruption. Its digital forms of governance render the 

hierarchical apparatuses of state violence redundant. 

Citizens across the continent enjoy continuously improving 

quality of life and ensure accountability through ubiquitous 

monitoring, evaluating, and learning policy cycles. 

The innovation-based products and services originating 

from the continent are now sought-after commodities 

recognised for their high quality, robustness, and being 

compliant with the circular economy ideal of zero 

waste, through reusing and recycling consumption 

items. The achievement of this level of technological 

competency is premised on building local innovation 

and production systems. These arrangements ensure 

that local communities participate in prioritising the 

enterprises that are of importance and steer the important 

relationships with the post-school education and training 

systems, public science and technology organisations, 

private research and development facilities, and relevant 

state authorities. Besides crowdfunding and public 

procurement, newly established innovative partnerships 

are able to break the stalemate generated by decades-

long investment strikes by the owners of capital by 
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reasserting the space for progressive and patriotic 

capital owners.

Sovereignty and dignity have been redeemed against the 

costs of retaining low-level positions in the international 

division of labour and, specifically, the extractive side 

of global value chains. The predatory practices of illicit 

financialisation, tax avoidance, and malevolent rent-

seeking are kept in control though public institutions, 

including pan-African agencies such as the Office 

of the Public Protector, Pan-African Public Revenue 

Service, and Continental Forum of Auditor-Generals. 

With respect to science, technology, and innovation, 

the continent has extensive pan-African R&D and S&T 

collaborations, recapitalised its continent-wide Innovation 

Fund, and increased the scope and scale of the African 

STI Observatory (a pan-African STI policy analysis, 

programme monitoring, project evaluating, and collective-

learning facility). 

Policies of the African Union appreciate that science and 

technology are the consequence of the now well-protected 

and appreciated global knowledge commons. Protecting 

the global knowledge commons entailed ensuring that 

the non-rivalrous and non-excludable nature of the 

public good was enshrined in all of the member states’ 

constitutions. The convergence on such a progressive 

intellectual property regime results in open innovation 

becoming possible with the reduction of costs and 

lock-ins of proprietary systems. No longer are “black 

box” (Rosenberg, 1982)2 technologies imported, and the 

majority of Africa’s exports promote open architectures 

and access to source codes and other materials. This 

contributes to the flourishing of increasingly dynamic 

STI linkages and interdependencies. Such positive 

STI cycles also contribute to enabling the realisation of 

major impacts on socio-economic development, with 

positive and negative outcomes ameliorated through 

active public participation in the prioritisation of research 

and development. This advanced connectedness of 

individual research programmes and research networks 

evolves into a deeply integrated continental research and 

innovation system.

Embracing research, development, science, and 

technology has also contributed to the acceptance of 

“innovation” as the critical driver of socio-economic-

political transformation. All member states benefit from 

this paradigm switch from an export-led growth drive to 

one that sees endogenous development as crucial to 

affording sustainability, increased sovereignty, and ensuring 

democratic oversight over the political apparatuses. South 

Africa has largely led the continent’s efforts in building 

African integration and global cooperation through its 

emerging relationships with the Global South and its 

historical partners in the Global North. Collectively, the 

international and intercontinental partnerships, arising 

from these supranational agreements, further embed 

cooperation, solidarity, and sustainability as core features 

of science and technology policy of the STI institutional 

landscape.

By 2040, the expansion of universal, high-quality post-

school education and training contributes significantly 

to the elaboration of a range of lifelong learning 

opportunities. These ensure that diverse and differentiated 

institutions are available and accessible to all of Africa’s 

residents. Enterprises, households, and communities 

all benefit from the public investments into the global 

knowledge commons, the science and technology 

institutional landscape, and the functional innovation 

system. Innovation is now a ubiquitous cross-cutting 

means of advancing transformation and building better 

enterprises and households. In particular, the paradigm 

and philosophy of community-oriented research in “living 

labs” replace the more archaic forms of knowledge 

production for social benefit. Form is finally capable 

of following function as the science and technology 

institutions on the African continent no longer adopt the 

inappropriate and irrelevant institutional configurations 

proffered by transnational consultancies. Rather, the 

more difficult, but ultimately more rewarding, building of 

institutions, structures, and systems that result from (i) 

the praxis of monitoring and evaluating reform efforts, 

(ii) learning from social experimentation, and then (iii) 

reinvigorating transformation debates thus advancing 

follow-up transformation to consolidate gains and obviate 

errors, sets up the opportunities for wider ecological 

harmonisation and unfettered innovation towards socially, 

economically, and politically useful development.

Scenario I ends. 

2 Rosenberg, N. 1982. Inside the Black Box: Technology and Economics. Cambridge: Cambridge University Press.
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In 2016, the government of the day and institutional 

leaders decided to invite scientists, academics, and 

advocates for 21st century innovation to actively participate 

in and foster the transformation of the STI institutional 

landscape, noting that government on its own cannot 

set the policy and institutional directions for the highly 

complex processes (institutional, human resources, 

funding, and governance and mindset change) required 

to advance the NSI. In this context, debates about the 

future of innovation and the new institutional landscape 

are intense, new innovation philosophies are adopted, and 

multiple cross-institutional collaborations are generated. 

While the adjustments are not immediate, the actors 

seek to generate value for all socio-economic groups 

in the long run.

This wild card scenario explores the impact of exogenous 

factors on the South African STI institutional landscape, 

where a number of related factors appear in concert. Wild 

cards are low-probability, high-impact events that may 

constitute turning points in the evolution of a certain trend 

or system. These events may have a negative or positive 

impact on the system. Wild cards may or may not be 

announced by weak signals, which are incomplete and 

fragmented data from which foresight information may be 

inferred. In this scenario, a strong, directed, collaborative 

governance ecosystem emphasises the wild card factors 

of knowledge-intensive production, advanced STI human 

capacity and skills development, open innovation, and 

producing disruptive technologies to solve 21st century 

challenges. In this governance arrangement, we see the 

unleashing of human and entrepreneurial capacities to 

respond to all the wild card factors that arise, advancing 

innovation production capability and innovation access 

across the society. The majority of institutional forms 

are aligned with this common vision for leadership of 

STI, focusing on geoscientific advantage and the digital, 

energy, and water revolutions. These approaches result in 

a progressive removal of barriers to entry for innovators 

and entrepreneurs, shifting from command and control 

approaches to open innovation approaches, as the 

compact between STI institutions is more encouraging 

of knowledge sharing. 

Knowledge economy where knowledge is the catalytic 
currency

By 2021, there is an accelerated shift from a resource-

based South African economy to a knowledge-based 

economy focused on deepening technology adoption in 

the manufacturing and services sectors, leading to the 

growth of an advanced knowledge-intensive productive 

sector. Advances in technology, driven by the need to 

reduce operating cost and maintain competitiveness, see 

a gradual reduction in the demand for unskilled labour, 

counterbalanced by a growing workforce of tech-savvy 

knowledge workers in industry and services (scientists, 

researchers, tech developers, and educators). New 

technologies, such as robotic mining technologies, 

efficient logistics, advanced manufacturing technologies, 

general automation, and other advanced scientific and 

technological innovations, are introduced across economic 

and social sectors and used effectively by tech-savvy 

workers. South Africa has achieved greater knowledge 

capacity, and the interaction between an appropriately 

forward-looking economic and institutional regime, digital 

information infrastructure, and educational system drives 

continuous and rapid innovation, cementing economic 

advancement and social upliftment. 

Historical investment in infrastructure such as the Centre 

for High Performance Computing (CHPC), SANReN, and 

SKA provides a strong basis for South Africa to leapfrog 

ahead in the new economy. The establishment of deep 

knowledge platforms with a very broad application 

capability is the new driver for global competitiveness. 

Many small and medium enterprises are established and 

provide knowledge-based services and technologies to 

the public sector and traditional industries. 

Knowledge and innovation are key drivers for economic 

growth and social development. Realising that innovation 

is an enabler for all programmes of government, a 

specialised department for innovation and development 

is created with a mandate to drive innovation across all 

government departments and agencies, in particular for 

scENARiO ii: sJOE! did wE NOt sEE thAt cOmiNg: UNKNOwN KNOwNs
[wild cARd scENARiO]
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the basic education departments where the foundations 

of the knowledge economy are laid. Innovation becomes a 

critical component to enable all government programmes. 

Existing research and research enabling entities are 

aligned with this new department. Entities affected through 

technological convergence are merged, while legislation 

changes to foster greater opportunity for new public STI 

institutions to be established as the knowledge economy 

formation progresses.

There is a gradual shift in the landscape of national systems 

of innovation from sector-focused traditional industries to 

deep knowledge platforms for science and technology-

enhanced resources, and industrial and services sectors. 

This sees a major restructuring of the South African NSI 

to align with key global trends. Over time, large national 

research labs and councils make way for more advanced 

multi-, inter-, and cross-disciplinary knowledge-based 

research centres. Spurred by successes in innovation, 

improved efficiency, productivity, and the export of South 

African innovations, the economy grows steadily at levels 

above 7% per annum.

The skills level of the majority of the South African 

population rises slowly over the first decade of transition 

in the NSI, advancing more rapidly in future decades as 

the educational system adjusts to the demands for 21st 

century STI knowledge foundations. Increasing numbers of 

engineers and tech-savvy school leavers enter the labour 

market, while a significant proportion of school leavers 

enter the research and innovation production space. 

The promise for free education in selected strategic and 

critical knowledge fields is realised and over time this 

contributes to an improvement in the general STI skills 

level of the country. 

The various cycles of technology adoption lead to an 

increase in unemployment and underemployment of 

unskilled labour as the transition to a tech-savvy and 

high skills base takes a decade or more to impact on 

employment and income levels, after which employment 

levels being to turn around and rise by 2030. Government 

does not initially anticipate the significant requirement 

to promote universal access to science and technology 

innovation, which leads to an even bigger gap between 

the different segments of society than currently exists, 

even if for a relatively short period of time. With high levels 

of unemployment and a reduced demand for goods 

and services, the economy experiences a temporary 

sharp decline before adjusting. The absence of clear 

policies to support economic growth, innovation, and 

skills development sees South Africa regress in terms 

of its competitiveness, but this policy failure is quickly 

remedied and competitiveness once more improves. 

Initial reliance on imported technologies changes to a 

major focus on building capacity for localisation, narrowly 

avoiding the negatives of dependence on expatriate 

labour for innovation production, slipping behind in 

competitiveness levels, and inability to attract international 

research contracts. 

techno-scientific shifts cause rapid advances in disruptive 
technologies

Barriers to STI infrastructure access and lack of universality 

of STI benefits are overcome by the formation and 

maturation of global and regional collaboration networks; 

there is a convergence of disciplines leading to a techno-

scientific revolution, an accelerated pace of innovation, 

and the development of disruptive technologies. This 

heralds the transformation of entire systems of production, 

management, and governance. South Africa and the 

world sees a widespread rollout of disruptive technologies 

such as 3D printing, micro-manufacturing, artificial 

intelligence, industrial biotechnology, nanotechnology, 

advanced materials, quantum computing, clean energy 

and energy storage, robotics, autonomous vehicles, and 

other applications of knowledge. 

Improvements in efficiencies3 and productivity reduce 

the cost of business and make technology accessible 

to the masses. Technology contributes positively to 

improving the quality of life of people at the “bottom of the 

pyramid” through better and more accessible products 

and technology-enabled services, including health care, 

financial services, and communication services. Similar 

to the case of the mobile phone, limited infrastructure 

is required to facilitate access. For instance, the cost of 

energy decreases spurred by developments in advanced 

materials and energy storage. Isolated rural communities 

are able to independently generate power, leading to 

localised economic development, access to education, 

health care, and improved quality of life. This leads to 

a positive upward spiral and slowly but progressively 

3 Production, logistics, supply chain, and communication. 
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the income divide is narrowed. Technology enables 

better interaction between people and government 

which in turn aids and facilitates delivery of services and 

public engagement on policy and regulation. Given the 

strong impact of human agency and capacity, this is 

achieved with the efficient application of limited financial 

investments.

Initially, when access is granted at a price, innovation 

only benefits the innovators, investors, and shareholders, 

further increasing the gap between the various sectors 

of society. This negative direction changes radically by 

2030 as a strong push for universal, affordable access to 

science and technology is driven by the desire to remain 

globally competitive. 

Open innovation leads to a new system of innovation 
value creation

Open innovation is seen as one of the most advanced 

ways to accelerate innovation globally and bridge the 

divide between the technologically advanced North and 

the less technologically developed South. Globally, there 

is an increased culture of cooperation and leveraging of 

resources, which leads to improved and accelerated 

access to innovation outcomes. Ownership of intellectual 

property is no longer seen as a source of competitive 

advantage. The ability to continuously innovate at a high 

pace becomes a major driver for competitive advantage. 

The South African IPR Act and similar legislation are 

revised in favour of a more open patent and knowledge 

diffusion regime. Global innovation programmes similar 

to the EU Framework Programme are implemented and 

funded collaboratively by the North and South, and there 

is increased interest in domestic investment in the Global 

South as more and more research moves to international 

research consortia. 

South African institutions and researchers become 

significant players in open innovation contests and as a 

result attract significant international and domestic funding. 

A culture of innovation entrepreneurship is created, leading 

to the establishment of a number of small to medium-

sized independent, specialised, and nimble innovation 

service entities, which rely heavily on international research 

contracts, including key innovation players in the BRICS 

countries. Government and large private sector investors 

play a critical role in the establishment of innovation hubs 

and incubators for most innovation service organisations; 

a locally relevant “Silicon Valley” model spreads throughout 

South Africa. Government implements a number of 

incentives to support innovation, including an extension 

of the current R&D tax credit and incentive schemes to 

support industry/academia partnerships. 

The efficiency of the innovation system improves, alongside 

a clear and visible impact of innovation on the economy 

and society. The economy of knowledge and skill becomes 

a major source of competitive advantage globally, leading 

to a renewed focus on capacity development. Due to 

increased tax revenue, government increases funding 

to HEIs and other institutions for capacity development 

directed towards the creation of new knowledge platforms 

in strategic areas.

While large, complex, and bureaucratic state-owned 

entities initially struggle to balance the need for local 

relevance and global competitiveness, they are 

pushed by the strong culture and platforms designed 

to advance innovation. Furthermore, these entities 

experience significant competition from small to medium-

sized innovation service organisations, forcing them 

to reluctantly advance their own investment in new 

knowledge production, based on their still sizeable 

budgets. All government contract research is channelled 

through open innovation platforms, while there is a strong 

drive for local content. The GERD increases, albeit some 

of it flows out of the country.

Innovative and entrepreneurial human capacity are 

established in fields of knowledge with high socio-

economic impact, within an explicitly designed enabling 

institutional environment, and foster an entrepreneurial 

culture of risk-taking. Anticipating the future, the South 

African NSI has positioned itself to be outward-looking 

to the continent and internationally in order to be a player 

in the most advanced research and innovation games 

in the world. This new reality enables South Africa to 

choose its own science and innovation niches, and not 

have these choices made for it. Irrespective of which 

future will play out, the South African system is ready for 

participation in many possible innovation futures. While 

it has positioned the system for responsiveness with 

respect to the challenges of the renewable energy mix, 

food security and nutritional quality, water security, and 

the digital revolution, it continually advances the agility 

and flexibility of the innovation system.

Scenario II ends.
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In 2016, the government of the day and institutional 

leaders decided to increase funding to the existing STI 

institutions, seeing increased funding as the main driver 

of future innovation success. Government effectively 

closed its eyes to the risks associated with utilising funding 

resources for those types of research, which, while they 

lead to innovation outcomes, have only limited innovation 

impact in relation to the major areas of demand from the 

majority of citizens.

By 2030, the STI landscape has deteriorated by failing to 

strengthen its new technology orientation, partly due to 

continued reduction in government subsidies, the inability 

to successfully draw on alternative funding sources, the 

slow demise of previously world-class institutions that fail 

to make a notable indigenous contribution to the fast-

paced digital revolution, and a slow but sure brain drain. 

The administrative obsession of key innovation agencies 

continues to hamper their success as they are too focused 

on “tick the box” compliance versus entrepreneurial 

achievement. Given a resource competition, rather than 

a resource sharing philosophy amongst STI institutions, 

science and technology production is oriented to the 

needs of elites, while little if any output addresses 

the needs of low-income households, and rural and 

disadvantaged communities. In this context, middle- and 

high-income households compete more effectively for the 

available STI resources, while rural South Africa slides 

further into impoverishment, with a large number of young 

people migrating to the cities where slum conditions and 

high crime rates prevail.

Demographically, the world experiences a continuing 

increase in population size, albeit at an ever-slowing rate. 

Population growth is particularly pertinent in the case 

of Sub-Saharan Africa (SSA), which sees the greatest 

increase in population of any region. Also characterising 

global demographics is relentless urbanisation. SSA stands 

out as the region with the fastest rate of urbanisation. The 

combination of population growth and rapid urbanisation 

offers a valuable opportunity for economic growth, but 

presents significant challenges for the techno-scientific 

innovation needed to meet the associated demand for 

materials and minerals to accommodate infrastructural 

and resource development.

Globalisation fosters a heightened flow of human capital 

transfer between countries. What is seen in some countries 

as a brain drain has positive economic outcomes for other 

countries, whose economies are considered attractive. 

This brain shift exposes tensions, which pose a threat 

to growing collaboration amongst countries in the STI 

landscape. South Africa’s dependency on the major global 

science and technology powers grows, while its relative 

science and technology self-sufficiency declines further. 

The expansion of multinational enterprises witnesses a 

continued diversification of ideas across countries, with 

companies sharing research, both in terms of what they 

supply and what they can use. South Africa and other 

African countries sustain only a limited participation in 

these global knowledge and innovation networks and 

therefore also in the trade in knowledge-intensive goods 

and services. Intellectual property is ever more sought 

after, but also challenging to protect. 

The human capacities required for such knowledge 

production involves the supply of education, increasingly 

through electronic means, with tech-mediated open 

learning. While, theoretically, this should provide greater 

access to educational advancement, the “me too” 

approach sees the S&T producers and the knowledge 

elite seeking their own advancement and participation 

in global knowledge stakes. 

In the reimagined STI landscape of 2030, attempts to 

advance the higher education system and participate in 

international research works, all geared towards realigning 

employment opportunities to absorb the future workforce, 

have limited success. From the perspective of the digital 

revolution (sometimes referred to as the fourth industrial 

revolution), the technology access divide coincides with 

an ever-increasing education divide, creating high barriers 

for young people from low-income and lower-middle 

income households to participate effectively in the local 

and global economy. Access to wealth through education 

and innovative capacity is accentuated, while deteriorating 

public education excludes urban and rural disadvantaged 

communities. Advances in technology applications (such 

as innovative manufacturing, digital services, etc.) foster 

more capital- and technology-intensive techniques in 

economic activity, which reduces demand for low-level 

scENARiO iii: EvOlUtiON Of thE mAtRix: mE tOO!
[glObAl tRENds scENARiO]
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skills. This contributes to rising unemployment and social 

prejudice towards low-income groups. The benefits 

of technology are not distributed across society and 

technology is generally not designed to meet the needs 

of the disadvantaged members of society. Advances in 

cyberspace call forth new regulatory agendas, where 

powerful industry forces further undermine chances to 

advance universal access to digital communications 

and opportunities.

South Africa continues to benefit from technology 

investments in a few economic sectors, but these 

investments are not comprehensive. For example, South 

Africa’s tourism sector is uniquely positioned to host a 

wide variety of tourist activities (such as wildlife safaris 

and medical tourism) to suit every pocket. However, it 

fails to fully capitalise the public infrastructure required 

to increase its tourist-based income or to focus research 

and innovation on anti-poaching, wildlife rehabilitation, 

or environmental protection and enhancement, partly 

due to a haphazard public funding approach. Financing 

limitations contribute to the continued slow decline in the 

effectiveness and entrepreneurialism of STI stakeholders, 

including research institutes and TVET colleges, which 

results in the absence of sufficient indigenous human 

capital to exploit these opportunities. 

The rising world population continues to put a strain on 

food supply. Ngumbi (2016)4 called for a unified microbial 

research plan for African countries to push forward the 

contributions of microbial science to African agricultural 

development in the 21st century, a plan which is needed 

to radically improve crop yield and soil rejuvenation. SSA 

has almost half of the world’s remaining arable land, 

however the opportunity for South Africa and SSA to 

develop a powerful agriculture future supplying to global 

markets is not realised. There is insufficient focus in the 

STI landscape on developing agriculture. Agricultural 

colleges continue to be dysfunctional and there is no 

effective integration of the study of agriculture across 

the STI landscape due to institutions making their own 

choices and working on their own. The lack of human 

resource promotion for agricultural research and farming, 

the limited financing streams, and the long-term failure 

of land reform result in too few new farmers entering 

the agriculture and farming sector. The interests of 

South Africa’s research institutions, private industry, 

and funding agencies take a long time to converge in 

this field of knowledge, limiting the progress made over 

three decades. Yet another outcome is that South Africa 

is a regular food importer, even though in 2015 it had 

been a net exporter. STI institutions and technical skills 

colleges try but fail to work effectively in a coordinated 

approach to maximise the application of limited science 

and technology resources to produce research, human 

resources, and agricultural innovation. 

The damage to prospects of enhanced global economic 

participation, wrought by the global financial crisis, 

continues and the exchange rate remains volatile. Massive 

increases in personal and corporate debt culminate in a 

crisis for advanced economies and, in particular, for their 

financial institutions. Threatened with financial collapse, 

governments of advanced economies step in, yet again, 

to rescue financial institutions with public money. This has 

the perverse effect of raising government debt levels to 

unprecedented heights, crowding out the opportunity for 

authorities to use fiscal stimuli to resuscitate economic 

activity. Instead, the entire focus of stimulus falls on 

monetary policy, with the application of a variety of 

instruments, such as low or negative interest rates, 

quantitative easing, etc. Such policy generates distortions, 

which continue to stymie economic growth over the longer 

term. Income groups with financial assets benefit, while 

the majority of middle- and low-income groups see little 

enhancement in their wellbeing. Sociopolitical tension 

increases between an ever smaller, but wealthier elite 

group who dominate the global financial sphere, and 

the excluded majority. 

The inability to shift away from the historical financing 

structure, the incapacity to generate new sources of 

finance, predatory procurement, and state capture 

continue their slow advances. Populist spending versus 

financial prudence crowds out public spending on science 

and technology and the rejuvenation of the science and 

technology landscape, leaving historical institutions and 

followers in global knowledge production to their own 

resources, with little or no chance of advancing against 

the historically dominant S&T players and the new S&T 

players of China and India.

4 Ngumbi, E. 2016. Africa needs to move faster to deliver life-saving soil science solutions. The Conversation. Available at: 
http://theconversation.com/africa-needs-to-move-faster-to-deliver-life-saving-soil-science-solutions-64757



146  //  KE NAKO: Research and innovation for socio-economic impact now!

In the years 2030–2050, South Africa still needs to 

find ways to agree on a simple, but compelling social 

and economic vision and to incentivise the STI and 

technical college system to work towards that vision in 

a focused and coordinated way. Governance is random 

and unsystematic, with each institution working within the 

frame of its own individual interests and requirements. 

Weak governance is unable to keep pace with the 

demand for innovative thinking and application in the 

S&T ecosystem; there is weak capacity to solve problems 

and to make optimal choices and decisions. In the face 

of growing antagonism towards globalisation from the 

majority of the population, the STI institutional landscape 

reluctantly adapts to enable South Africa to work towards 

resolving crises and to reduce some of the above-

mentioned stresses generated by globalisation, with 

coherent leadership finally emerging in this sphere.

Belatedly, by 2050, new and restructured institutions lean 

on various forms of innovation to address these tensions, 

including strengthening the science and technology 

system to encourage social innovation and the creation 

of more public institutions for social innovation, creating 

a greater balance between institutions designed to 

encourage innovation for commercialisation and those 

designed to encourage innovation for social benefit. 

Public understanding of science and technology, beyond 

the current normative initiatives to promote the benefits 

of STI, become popular in schools and villages. Slowly, 

South Africa improves its competitiveness in such a 

way as to reduce its dependence on foreign capital, 

imports, technology, and human resources, but it has 

already lost two decades of focus on inclusive S&T. 

South Africa extends and sustains both local and global 

research partnerships and networks and begins the long 

and arduous task of converting innovative research into 

viable commercialisation, where profits are repatriated 

to the country. 

Scenario III ends. 
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In 2016, the government of the day and institutional 

leaders decided to retain the STI institutional landscape, 

disregarding patterns of possible institutional convergence 

in mandates. No institutions were merged, no new 

institutions were created, the lines between universities 

and scientific research institutes remained drawn, and no 

enduring cross-institutional collaborations were fostered.

By 2030, South Africa has reached a state of misalignment 

between science and technology policy, and between 

STI funding (weak supply) and socio-economic objectives 

(high demand), leading to a total systemic decline. 

Citizens in both urban and rural areas experience an 

apocalyptic reality where dysfunction in the STI system 

is the norm, including long-term failure in the electricity 

supply, water shortages, unavailability of vaccines, failure 

of the technology standards system, and consistently 

inaccurate weather reports. 

Alongside the decline in scientific research institutions, 

universities have also fallen into rapid decline. Due to the 

brain drain and elites sending their dependants abroad 

for postgraduate study, there are no longer any research-

intensive universities, and some ineffectual attempts are 

made to advance the fragile higher education system, 

participate in the international higher education and 

research landscape, and integrate with the African STI 

institutional landscape. 

South Africa has lost the scientific skills required to harvest 

and analyse the big data produced in key sectors such 

as health, education, and economics. It has become 

dependent on research producers in other countries 

to learn about and advance knowledge in key fields of 

economic activity, while its own knowledge systems fall 

into decay. Despite its many natural and geographic 

endowments, it relies for lengthy periods on scientists from 

Europe and elsewhere to lead research in key knowledge 

fields, with South Africans playing only a supportive 

role. Other collateral, unintended consequences flow 

from this dystopian reality, including illicit financial flows 

with elites creating financial nests abroad to enable their 

children to access exorbitantly priced institutions, further 

damaging social cohesion and the national compact of 

good citizenry. Furthermore, the erosion of the public 

higher education system leads to fly-by-night institutions 

soaking up money from buyers and delivering certificates 

of no quality. Individual and institutional STI capability 

have been eroded, with South Africa deepening its 

consumption mode, in conditions of budget deficit and 

currency volatility.

Publicly funded universities and research institutes make 

continued attempts to be globally competitive and 

responsive to national socio-economic priorities and 

needs, however the decline in public and private sector 

financial flows into the STI ecosystem leads to major 

knowledge, capacity, and skills deficits. This deficit 

mitigates against the capacity of the country to push 

ahead in solving intractable problems such as poverty 

and development, and also mitigates against the country’s 

viability to remain abreast of the wave of change ushered in 

by the revolution in digital automation and interdisciplinary 

innovation. Despite their increasingly creative efforts, 

universities are unable to rapidly build the talent pipeline. 

The major human capacity deficit leads to a more rapid 

decline of the national S&T ecosystem, particularly with the 

exit of aging academics and the failure to make academia 

and science attractive to young people, irrespective of 

race or gender. Instead of expanded access to higher 

education; better-equipped research facilities; advanced 

TVET colleges; and collaboration across disciplines, 

institutions, and sectors, institutions in the STI landscape 

mark time. It becomes apparent that South Africa will 

not operate at the cutting edge of knowledge production 

for many decades. 

Sustained budget cuts over a period of two decades sees 

a decline in the academic and scientific working population 

as the relatively small number of senior academics and 

scientists struggle to be productive given the absence of 

a large and talented academic and scientific workforce. 

Postgraduate students have become poorly supervised, 

leading to a decline in postgraduate throughput, while 

large numbers of talented students cannot be supervised 

at postgraduate level, thereby denying them access to 

knowledge and limiting the capacity of the country to 

effectively utilise knowledge for development. 

scENARiO iv: dEcliNE Of sti: ObstRUctiON tO iNNOvAtiON: thiNgs fAll ApARt!
[lOw ROAd/dOwNsidE scENARiO]
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The net effect is the decline of the quality of post-school 

education, science, and innovation. Institutions contract 

in size and output, leading to a decline in key economic 

sectors in manufacturing and the services sector, against 

heightened competition with the BRICS nations and 

high-income countries for the available human and 

scientific resources.

The governance of the STI institutional landscape declines 

as the quality of scientific research declines, and major 

crises arise (e.g. a health pandemic, food shortage, and 

long-term failure of the water and power supply in urban 

areas) due to the failures of the S&T system to provide 

ongoing evidence-based advice to policy makers on 

climate change and other important matters for decision-

making. The analytics provided by economists is ignored 

and STI institutional governance reaches an all-time low. 

By 2040, the over-reliance on expertise from developed 

countries has reached its limits, with global scientists no 

longer in a position to provide solutions. Tech investors 

and multinational technology corporations no longer 

find South Africa attractive for doing business, partly 

due to the decline in knowledge and S&T capacities, 

and STI institutions lose historical funding opportunities 

to the BRICS countries and to other countries on the 

African continent. Negatively affected by myopic views 

of the future and hanging on to a romanticised past, 

S&T leaders can only reimagine the STI landscape as a 

return to previous glory, but cannot envisage the major 

institutional changes required to leverage the remaining 

resources in order to build a futuristic vision. 

Change occurs when stakeholders are engaged, from 

building a broad public system of innovation to building an 

exclusively private system of innovation. As South Africa 

reaches the S&T endgame, the CSIR and other publicly 

funded research institutions become fully commercialised 

with no public value creation, while the framework 

autonomy set in place at the end of the apartheid 

regime eventually exposes the fault lines of systemic 

failure, including widescale biopiracy, increasing energy 

dependency, and an increase in the size of a weak 

informal sector with no advances in technology adoption. 

The stagnation and decline in competitiveness of local 

R&D is characterised by the delinking of incomes and 

work, and research and innovation experiences scarcity 

of production and has weak impact. While technology 

has the potential to increase the value of labour, stresses 

in the world economy lead to technology displacing 

labour, resulting in heightened inequality, lack of social 

cohesion, and conflict. Society in general fails to deepen 

its utilisation of technology. 

The financial costs of science and technology adoption 

rise due to increasing scientific knowledge dependency 

leading to “scientific colonisation”. STI institutions gradually 

erode even further as a result of loss of intellectual capacity 

and diversity, failed scientific initiatives and investments 

arising from poor decisions (due to the lack of evidence-

based, research-led strategic thinking), and ensuing 

corrupt practice. There is a long road ahead to undo past 

failures and to rebuild a science and technology future.

Scenario IV ends.
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1. dOcUmENt fOcUs
Strategic 

2. sUbJEct
Scoping the establishment of national research institutes 

(NRIs) in the South African national system of innovation 

(NSI).

3. pURpOsE
3.1.  To present to the Minister reasons for exploring 

the feasibility of establishing some new national 

research institutes (NRIs) in areas of strategic 

research importance to South Africa;

3.2.  to seek the Minister’s approval to explore the 

feasibility of establishing such institutes over the 

medium term as a proposed systemic intervention 

in response to the report of 2012-13 Ministerial 

Review Committee on the science, technology 

and innovation landscape in South Africa;

3.3.  to solicit the Minister’s inputs on an NRI concept 

discussion document; and

3.4.  to seek the Minister’s approval for the Programme 

to initiate informal discussions around this concept 

with Treasury.

4. sUmmARy
While the NSI has developed, grown and diversified 

significantly in the post-apartheid period, its institutional 

landscape has only changed marginally, the expansion in 

scope and scale of the system having largely taken place 

within the existing institutions, namely the public science 

councils and universities. As a consequence, several 

existing scientific institutions are probably managing a 

suite of programmes of such wide scope that the core 

competence of the institution is reduced to programme 

management, rather than competence in a specific area 

of science and technology, or a group of related science 

and technology fields. In this context, the establishment 

of more focused national research institutes might be 

of significant benefit to rapid further development of 

the core science and technology competence in South 

Africa, and lead to a diversification in the national system 

of innovation.

Moreover, South Africa’s research output and global 

standing in some areas could be significantly enhanced 

through the establishment of dedicated national research 

institutes that could improve the economies of scale by 

consolidating research activities; this is especially true of 

priority areas that are already operating at scale, but across 

several institutional platforms, such as biotechnology, 

astronomy, and marine and Antarctic research.

In this context, this document argues in favour of scoping 

the possible establishment of selected national research 

institutes, and introduces a discussion document about 

a possible approach to formulating and shaping such 

institutes. The basic recommendation is to seek views from 

within the national research system on the possible centres 

identified in this document, and whether the research 

community believes there may be other candidates.

5. stRAtEgic fOcUs Of thE dOcUmENt
The focus of the document is on exploring the feasibility 

of establishing over the medium term a number of new, 

focused national research institutes in areas of national 

priority. Such an intervention could arguably result in 

a number of beneficial outcomes, such as improved 

economies of scale, enhanced international stature, 

improved inter-governmental cooperation, increased 

research and postgraduate training output, a deepening 

of scientific competence in key and priority areas, and a 

diversification of the national research system.

6. discUssiON

Background

The feasibility and desirability of establishing new research 

institutes in South Africa has been under discussion for 

many years across a number of different stakeholders. 

The national astronomy community, for example, argued 

strongly in favour of a national astronomy institute 

during 2012-13. The Ministerial Review Committee 

also expressed views in support of establishing new 

institutions. This issue has also been under consideration 

and discussion between Programme 4 and the NRF for 

some time now. At the highest levels, such discussions 

A p p E N d i x  2 :  E s t A b l i s h m E N t  O f  N A t i O N A l  R E s E A R c h 
i N s t i t U t E s

document for mmm meeting for 21 August 2015
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have been informed by a range of considerations, including 

concern about the insufficient diversity of science and 

technology institutions considering the size and scope of 

South Africa’s national science (and technology) system, 

the static nature of the institutional landscape in post-

Apartheid South Africa, the need strategically to promote 

specific areas of scientific competence and advantage in 

South Africa (such as the areas of geographic advantage), 

and the desire to improve economies of scale through 

integration of research activities currently taking place 

across a range of institutional platforms.

Informed by such considerations, Programme 4 in March 

2014 presented to EXCO a document outlining generically 

the concept of a national research institute (NRI), and 

presenting a number of examples illustrating areas in 

which the establishment of a dedicated NRI might be 

beneficial. The document had been developed by the 

NRF in consultation with Programme 4, and then further 

modified within the Programme. At the time, the main 

concern EXCO raised about the document was that the 

problem being addressed through the establishment 

of new national research institutes was not adequately 

outlined. In addition, there prevailed at the time a general 

reluctance in government to consider the establishment 

of new institutions on financial grounds, and this concern 

also influenced the Department’s consideration of this 

question at the time.

However, since then the immediacy of the financial 

constraints is exercising a less overriding influence on the 

development of strategic interventions – as Departments 

learn to redirect funds through strategic reprioritisation – 

and the Minister of Science and Technology has explicitly 

asked the Department to consider the question of the 

basically stagnant institutional NSI landscape in post-

Apartheid South Africa. The nature and suitability of the 

institutional landscape of the NSI was also raised as an 

issue in the report from the Ministerial Review Committee.

Several types of national public institutions focused to 

a greater or lesser degree on research currently exist 

in South Africa, chief among these being the science 

councils, the National Facilities, and the universities. In 

addition, the Department of Higher Education and Training 

(DHET) has established the National Institute for Higher 

Education (NIHE), the National Institute for the Humanities 

and the Social Sciences (NIHSS), and most recently the 

South African International Marine Institute, each of which 

at least nominally is meant to play a research role, while 

also serving other functions specifically aligned with the 

DHET’s purpose.

However, as yet, no dedicated national research institute 

has been established as part of a programmatic approach 

to the development of such institutions.

Strategic development of NRIs

In response to EXCO’s previous concerns, there are both 

generic and specific arguments in favour of establishing 

national research institutes, the discussion above having 

already outlined some generic ones:

•	 increased economies of scale – where closely related 

research activities are funded across a number of 

institutional platforms, the consolidation of those 

activities into one institutional platform should reduce 

the institutional costs; there are several ways in which 

such a consolidation can be pursued, ranging from 

institutional mergers to the establishment of virtual 

institutes which essentially improve coordination of 

research activities across different institutions;

•	 enhanced strategic focus – integration of research 

functions under one institutional organising framework 

inevitably allows better strategic and operational 

alignment of the research portfolio, thereby improving 

the core competence of the institution and improving 

its (research) impact; in part, this benefit is a corollary 

of the improved economies of scale;

•	 enhanced institutional diversity – establishment of 

new research institutes will diversify the institutional 

landscape and result in improved competition across 

it, especially in South Africa where an increase in the 

size of the system has arguably not been matched 

with an increase in the number of institutions.

•	 enhanced international profile – the international 

impact of a research institute depends not only on the 

impact of its research, but also on its reputation, the 

latter being a composite of many factors, including 

the nature of the research institute such as whether 

it is a dedicated institution or a division in a larger 

one; establishment of such dedicated institutions 

in areas in which South Africa is acknowledged to 

have a critical mass, will likely lead to an enhanced 

international profile in the relevant field of science.

In the foreseeable future, given the constraint on new 

allocations from the national fiscus, any national research 

institutes can almost certainly only be established through 
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consolidation of existing initiatives, either at institutional 

or strategic and governance levels. In this context, such 

a consolidation would constitute an intervention aimed 

at improving efficiencies in public expenditure.

The main focus of this document is on the principle 

of investigating the establishment of new national 

research institutes and the selection of areas in which 

this feasibility is to be investigated; the focus is not on 

the exact morphology of such an institute since this is 

certain to be dependent to some extent on the nature 

of the current research activities and programmes of the 

various scientific domains and the existing institutional 

landscape. The concept document attached as Tag A is 

therefore meant mainly to stimulate discussion about the 

concept generically, as an input into the more focused 

discussion on the feasibility of establishing an NRI in a 

specific domain. It is expected that the concept document 

will be considerably amended as the investigation and 

consultation rolls out, to list eventually a number of 

possible approaches to structuring of national research 

institutes in the South African context.

Conceptual outline of a national research 

institute

The concept document presented here (Tag A) has been 

informed by an analysis of the structure of the National 

Institutes of Health of the United States, the European 

Inter-University Institutes, the Max Planck Institute and 

Society in Germany, and the Indian Institutes of Technology, 

and also takes into account local circumstances and 

specificities. Clearly, no single model can be emulated for 

the establishment of NRIs in South Africa, and the central 

question is likely always to be whether to initiate a new 

physical platform, or improve economies and achieve 

strategic coherence and governance through improved 

coordination across different institutional platforms.

 

Either way, a NRI should both form the basis from 

which South Africa can drive and develop truly globally 

competitive capabilities in a few selected areas of the 

national science enterprise, and simultaneously be 

informed by an existing significant domestic competence 

in those areas. The following characteristics would 

generally define what might constitute a NRI, though they 

may apply to different effect across different institutions:

•	 The	NRI	would	normally	be	a	centralised	 research	

facility with appropriate national and international 

collaborations that can demonstrate research 

excellence within the national and international 

communities over time.

•	 It	would	house	the	appropriate	critical	mass	of	high-

end researchers and be the leading catalyst/driver 

for human capital development (HCD), an epicentre 

for training in a specific field. High-end researchers 

may be defined through their NRF-ratings or citation 

profiles, as well as by demonstrating their standing 

in the international community.

•	 The	NRI	would	have	the	best	research	infrastructure	

and should be engaged in cutting-edge research that 

is at the forefront of knowledge production.

•	 Commitments	would	be	made	to	support	the	NRI	for	a	

20-year period, based on 5-year reviews for continued 

funding, but its funding should extend beyond 

government. In the event of the NRI being constituted 

of a consortium, it should have a demonstrated track 

record of leveraging substantial core government 

funding.

•	 The	NRI	should	be	a	reference	point	for	science-based	

policy advice to government in the relevant area of 

expertise.

Inasmuch as a NRI might be established outside the 

university system, the applicability to the NRI of DST/NRF 

instruments for that sector would need to be considered; 

this affects the CoE and SARChI programmes, specifically.

A NRI should be funded through the normal DST and NRF 

mechanisms as are other key investment instruments in 

the science landscape. A model for governing NRIs would 

need to be developed but it should entail an independent 

advisory body (IAB) that will reflect the numerous interest 

groups in their activities, and has the required expertise to 

adequately advise on scientific direction and investments. 

The IAB will represent sectoral, national and international 

interests.

It is possible that the genesis of a future NRI might be 

found in existing institutions, such as the science councils 

or perhaps even specific universities; and might be built 

on the already existing funding instruments such as NFs, 

CoEs and SARChI.

Lastly, the above discussion has focused mostly on the 

establishment of a NRI that manifests itself in the form 

of a central physical platform that houses a significant 

portion of the research activities encompassed in the NRI. 

This is a classical construction of such an institute, but a 
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more devolved system could also be conceptualised, to 

the point even that the “institute” becomes a virtual one 

in the extreme, its activities dispersed across a number 

of more-or-less equally large physical campuses.

Establishment of a National Research Institute (NRI), 

whether as a physical or a virtual entity, should only be 

considered where existing research activities are already 

performing at scale, but are distributed across a range 

of institutional platforms. Informed by the prevailing 

institutional landscape and suite of large-scale research 

programmes in South Africa, the lower limit above which 

such consideration might be sensible is about R100m as 

measured by the annual budget for the research domain.

NRIs proposed for scoping

The purpose of this document is to propose a selected 

number of domains in which the feasibility of establishing 

NRIs be investigated. The following drivers were mainly 

considered in identifying such areas:

•	 the extent of the DST and national investment in the 

relevant scientific domain – clearly, the greater the 

current level of investment, the stronger the argument 

in favour of an institutionalisation of that domain;

•	 the alignment of the domain with DST research 

priorities – inasmuch as the focus here is on national 

research institutes, not those involved primarily with 

innovation or technology development, demonstration 

or transfer, this assessment would strongly revolve 

around the alignment of the areas with the concept 

of geographic advantage;

•	 the alignment of the domain with national priorities 

requiring strong basic research inputs – although all 

NRIs should become involved in scientific analysis 

and advice in the policy context, some basic research 

activities are intimately connected to important domains 

in the area of health or poverty relief, for example, and 

the establishment of NRIs in those areas could bring 

with it significant socio-economic impact;

• the existing national research capacity and 

its international impact – although the optimal 

consideration of this driver would necessitate a 

scientometric analysis, sufficient knowledge of the 

relative national research performance may abound 

to make an assessment in this regard, bearing in mind 

that this is only one of several criteria; and

• the alignment of the domain with international, global 

trends – such alignment is necessary because it 

improves the likelihood of international funding, and 

enhances the possibility of attaining a global reputation 

over a comparatively short period.

Guided by the above considerations, the Table below 

presents arguments for the following strategic priority 

areas as strong contenders for the establishment of NRIs:

•	 Astronomy: through the SAAO, SALT, MeerKAT, 

AVN and SKA projects, South Africa has capitalised 

on its astronomic geographic advantage, investment 

in astronomy and astronomy facilities constituting 

the single largest DST programme. The institutional 

consolidation of astronomy facilities into a single 

national institute would certainly put South Africa at the 

forefront of global astronomy, and would be consistent 

with its strategic prioritisation of this domain.

•	 Antarctic and Oceanic research: this is another 

domain in which South Africa enjoys significant 

geographic advantage, the scale of its national research 

programme is substantive taking into account both 

DST/NRF and DEA-supported research activities, and 

it owns a major research infrastructure (in the form of 

the Agulhas II), but where research efforts are currently 

distributed across a variety of institutional platforms. 

The establishment of an institute consolidating DEA 

and DST activities in the southern oceans could be a 

game-changing intervention that brings the collective 

investments in this broad arena to full (research) fruition.

•	 Climate change and earth systems science: 

Closely linked to the above, this would exploit South 

Africa’s land-based and coastal geographic advantage, 

whereas the former would focus of oceans-based 

geographic advantage. Already the DST is heavily 

invested in programmes like ACCESS and SAEON, and 

enjoys considerable internation status and cooperation 

in this regard, e.g., through SASSCAL and GEO.

•	 Biotechnology: significant investments have been 

made in developing a wide range of biotechnology 

based institutions and initiatives, especially within the 

Council for Scientific and Industrial Research (CSIR) 

and historically in the former Biotechnology Regional 

Innovation Centres (BRICs), most of which are now 

institutionally located within TIA. In principle, this 

portfolio of biotechnology activities could constitute 

the core of a biotech NRI albeit that the physical 

platforms are somewhat dispersed. 

•	 Cyberinfrastructure: the DST has agreed that 

its investments in this domain need to be closely 

aligned and integrated, so that its main thrusts are 

effectively managed as a system (i.e., SANRNReN, 
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CHPC, DIRISA and the E-Science Skills Platform – still 

to be created). The establishment of an institute to 

steward the development of South Africa’s scientific 

cyberinfrastructure would greatly enable the strategic 

alignment, and reduce the potential conflict of interest 

associated with vesting this portfolio in an existing 

DST research entity.

•	 National research facilities management: the 

case here is similar to the one above, focused on an 

institutional separation of infrastructure management 

from grant administration responsibilities in the NRF. 

The simultaneous growth in the size and complexity of 

(a) national research support and funding programmes 

and (b) national research facilities has resulted in a very 

large NRF that is effectively split into two large entities, 

the main glue between them being shared corporate 

services; by its own admission, there is little strategic 

value in continuing to house these two fundamentally 

different functions under one institutional roof within 

the NRF.

• Science engagement: this domain, incorporating 

science communication, awareness and outreach, 

has been strategically prioritised by the DST, against 

the background of the strong reference to the need for 

national scientific literacy in the National Development 

Plan Vision 2030. There is no doubt that the various 

programmes run directly by the DST and by its entities, 

respectively, can and should be better integrated, a 

point emphasised in the new DST Science Engagement 

Strategy, and SAASTA has been indicated as the key 

broker in this regard.

The above instances (outlined in more detail in the 

Table5), are not the only areas in which the establishment 

of national research institutes might be scoped, but 

they are the ones that present themselves as the most 

immediately realistic ones in terms of the criteria outlined 

at the beginning of this section. However, the following 

two categories may also present options in this regard, 

though the current programmes in these domains are 

either sub-critical in gross investment terms, or too 

strongly interwoven with imperatives of other government 

departments, complicating the establishment of national 

(research) institutes under the aegis of the DST:

•	 Tuberculosis and HIV-Aids research: this area is 

increasingly recognised as one where South Africa is 

playing a leading international role with considerable 

impact, and may be ready for this scale of investment.

•	 Poverty and inequality research: this area of 

research is of considerable strategic importance 

to South African society and lies at the heart of the 

socio-economic and societal challenges that need to 

be understood. Bringing together the best national 

and international minds around these topics in South 

Africa under a single roof may present the best possible 

way for making rapid progress in this area.

In addition to scoping the feasibility of establishing an NRI 

in the above areas, the nature of the possible NRI will also 

be considered – to what extent should it be real/physical 

as compared to virtual? However, exploration of this 

question needs to be undertaken carefully and perhaps 

indirectly to avoid discussants putting structure before 

strategy as part of personal or institutional positioning.

7. ActiON/implEmENtAtiON plAN
Upon approval of the proposal that the feasibility of 

establishing some NRIs be investigated, Programme 4 

would develop a project plan in consultation with the NRF 

and/or other relevant DST entities, for joint discussions 

with the public research sector, and relevant private sector 

organisations. It would be made clear throughout, that 

such discussions are entirely exploratory and without 

prejudice, intended to gather information, analysis and 

input on the idea. Scientometric analyses would also be 

commissioned to inform the discussions.

Where areas identified above fall outside the domain 

of Programme 4, such Programmes would necessarily 

need to be centrally involved in any further discussions 

on this concept and the feasibility of establishing an NRI 

for that specific area.

The attached concept document on national research 

institutes will be shared during all the above discussions, 

and input sought on it for possible incorporation.

In addition, Treasury will be introduced to the concept 

as a new programme to scale up research support and 

development to levels beyond the CoE and SARChI 

programmes, driven mainly through enhanced efficiencies. 

In due course, this proposal and the attached concept 

5 Please note that the Table is indicative at this stage and needs to be refined in consultation with relevant DST programmes.
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document will be taken back to EXCO and the Minister 

for further consideration once more detailed options 

have been developed.

8. fiNANciAl implicAtiONs
As mentioned above, for the medium term any new 

institution would have to be funded mainly through 

reallocation and reprioritisation of existing instruments 

and initiatives. Over time, it may become feasible to begin 

including support for the NRIs in the DST’s Medium Term 

Expenditure Framework (MTEF) bids.

9. cONsUltAtiON
The attached concept document has been jointly 

developed by the DST and the NRF, and supported 

at the level of the Deputy Director-General (DDG) and 

Deputy Chief Executive Officer (CEO), respectively, and 

this EXCO discussion document has also been shared 

with NRF executive management.

10. REcOmmENdAtiONs
It is recommended that the Minister

10.1  note the reasons for exploring the feasibility of 

establishing some new national research institutes 

(NRIs) in areas of strategic research importance to 

South Africa;

10.2  approve exploring the feasibility of establishing such 

institutes over the medium term, as a proposed 

systemic intervention in response to the report 

of 2012-13 Ministerial Review Committee on the 

science, technology and innovation landscape in 

South Africa;

10.3  provide input on a concept for NRIs within the 

national system of innovation; and

10.4  approve that the Programme initiates informal 

discussions around this concept with Treasury.

11. tAbliNg At clUstER mEEtiNgs
Not recommended at this stage. 

12. AUthORisAtiON fOR thE dOcUmENt  

 

Dr. Thomas Auf der Heyde

DDG: Research Development and Support

Date: 12 August 2015
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table: headline arguments in support of proposed national research institutes

NRI Theme / Name
(Focus of research) Rationale and Purpose 

Existing institutional/
programmatic 
platforms

Annual 
Budget 
(Rm)

Ikwezi National 
Institute for 
Astronomy

(Encompasses 
all earth-based 
astronomy 
operations and 
institutions)

•	 Scale	of	DST	and	national	investment	in	
astronomy and astronomy facilities merits strong 
institutional coordination

•	 Domain	is	closely	aligned	with	key	DST	research	
priorities for geographic advantage

•	 An	Institute	would	build	on	significant	national	
research and development capacity in this 
domain and international impact of SA research

•	 Domain	of	astronomy	is	aligned	with	emerging	
international, global research (and development) 
priorities

•	 Scale	of	DST	and	national	investment	in	this	
domain merits strong institutional coordination

•	 Domain	is	closely	aligned	with	key	DST	research	
priorities

•	 Domain	is	aligned	with	national	priorities	
requiring strong basic research inputs

•	 Institute	would	build	on	significant	national	
research capacity in this domain and 
international impact of SA research.

•	 Domain	is	aligned	with	emerging	international,	
global research priorities

•	 Astronomy	institutions	already	all	located	within	
NRF

SAAO
HartRAO
MeerKAT/AVN/SKA

300-500

Benguela Institute 
for Oceanic and 
Antarctic Research 

(Encompasses 
all deep oceans’ 
(Indian, Atlantic, 
Southern) and 
Antarctic research 
supported by both 
DEA and DST/NRF 
– marine geographic 
advantage)

•	 Scale	of	DST	and	national	investment	in	this	
domain and in relevant infrastructure (especially 
Agulhas II and other research vessels) merits 
strong institutional coordination

•	 Domain	is	closely	aligned	with	key	DST	research	
priorities for geographic advantage

•	 Domain	is	aligned	with	national	priorities	
requiring strong basic research inputs; e.g. long-
term climate change measurement

•	 Institute	would	build	on	significant	national	
research and development capacity in this 
domain and international impact of SA research

•	 Domain	is	aligned	with	emerging	international,	
global research priorities

•	 Need	to	consolidate	split	in	(national)	investment	
across DEA/DST divide

•	 Need	to	integrate	DEA	research	activities	with	
DST/NRF research for long-term sustainability 
and maximise impact of national research effort

•	 Need	to	integrate	Agulhas	II	as	the	key	research	
platform into research activities

•	 Strategic	international	advantage	from	
establishment of integrated programme and 
institutional platform

Oceans and Coasts 
(DEA)
SANAP
SAEON (parts of)
ACEP?

40 
(DST)

200 
(DEA)
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NRI Theme / Name
(Focus of research) Rationale and Purpose 

Existing institutional/
programmatic 
platforms

Annual 
Budget 
(Rm)

Agulhas Climate 
Change and Earth 
System Sciences 
Institute (ACCESS)

(Focuses on land-
based and coastal 
climate change 
and earth system 
sciences – land-
based geographic 
advantage)

•	 Strategic	opportunity	and	priority	of	this	
research and development domain merits strong 
institutional coordination

•	 Domain	is	closely	aligned	with	key	DST	research	
priorities for geographic advantage

•	 Domain	is	aligned	with	national	priorities	
requiring strong basic research inputs – all long-
term climate change impact research requires 
basic research and longitudinal observation

•	 Institute	would	build	on	significant	national	
research capacity in this domain and 
international impact of SA research

•	 Domain	is	aligned	with	emerging	international,	
global research priorities

•	 Structural	intervention	to	scale	up	research	
programme in area of geographic advantage to 
MeerKAT-type project

•	 Consolidation	of	DST-funded	institutional	
platforms for climate change and earth systems 
science will improve economy of scale and 
enhance research impact through improved 
coordination, reduction in duplication.

ACCESS
SAEON (parts of)
ACEP
Oceans and Coasts 
(DEA)

60 
(DST)

100 
(DEA)

National 
Biotechnology 
Institute

(Encompasses 
all DST-funded 
programmes 
deploying modern 
biotechnological 
methodologies)

•	 Scale	of	DST	and	national	investment	in	this	
domain merits strong institutional coordination

•	 Domain	is	closely	aligned	with	key	DST	and	
national research priorities

•	 Domain	is	aligned	with	national	priority	sectors	
requiring strong basic research inputs (e.g., 
healthcare, agriculture, industrial biotechnology, 
pharmaceutics)

•	 Institute	would	build	on	significant	national	
research capacity in this domain and 
international impact of SA research

•	 Domain	is	aligned	with	emerging	international,	
global research priorities

•	 There	is	a	need	for	improved	coordination	
across multiplicity of institutional platforms 
for DST biotech programmes to counteract 
dispersal of effort, reduce risk of duplication, 
improve synergies and impact

8 TIA-based BRIC 
platforms
CSIR Biotech
(SANBI?; DEA)

250
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NRI Theme / Name
(Focus of research) Rationale and Purpose 

Existing institutional/
programmatic 
platforms

Annual 
Budget 
(Rm)

National 
Cyberinfrastructure 
Institute

(Responsible 
for coordinating 
all DST-funded 
cyberinfrastructure 
initiatives)

•	 Scale	of	DST	and	national	investment	in	
cyberinfrastructure programmes and facilities 
merits strong institutional coordination, as does 
their centrality to all science activities

•	 The	focus	of	the	institute	is	closely	aligned	with	
key DST research and development priorities in 
ICT

•	 The	focus	of	the	institute	is	aligned	with	national	
ICT priorities requiring strong basic research 
inputs

•	 The	concept	of	a	dedicated	institutional	platform	
for managing all cyberinfrastructure investments 
is aligned with emerging international, global 
trends

•	 Integrated	management	of	the	
cyberinfrastructure platforms is necessary to 
manage the platforms as a system

Meraka Institute
SANReN
CHPC
DIRISA

200-300

National Research 
Facilities Commission

(Responsible for 
oversight and 
administration of 
National Facilities 
not established 
as independent 
institutes)

•	 Scale	of	DST	and	national	investment	in	this	
domain merits strong institutional integration

•	 Domain	is	aligned	with	national	priorities	of	
strategic development of national infrastructure

•	 Domain	is	aligned	with	emerging	international,	
global trends

•	 There	are	international	precedents	(e.g.,	the	
UK’s STFC)

•	 Continued	location	of	this	function	in	the	NRF	
may be artificial

•	 Several	of	the	facilities	are	subcritical	and	
centralisation of administrative functions will 
maximise economies of scale

All National Facilities
Relevant sections of 
NRF corporate services

200

South African 
Agency for Science 
and Technology 
Advancement

(Responsible for 
coordination of 
and support to 
science engagement 
programmes by DST 
entities and partners)

•	 Scale	of	DST	and	national	investment	in	this	
domain merits strong institutional coordination

•	 Domain	is	closely	aligned	with	DST	priority	
of science communication and science 
engagement

•	 Domain	is	aligned	with	national	imperative	of	
increasing scientific literacy

•	 Institute	would	build	on	existing	national	
capacity in this domain

•	 Domain	is	aligned	with	emerging	international,	
global priorities in science and technology.

SAASTA
YIS Programme
NSW
WISA
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