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Recommendations Related to Knowledge Infrastructure 

Recommendation 23: To address the growth targeted by government in national R&D (GERD) in 
relation to GDP, driven to a very significant extent by increased public sector investment, the 
Committee recommends that the existing infrastructure needs not only to be expanded in a 
commensurate manner, but restructured in terms of its elements to ensure a higher degree of 
effectiveness and efficiency in its deployment. 

Recommendation 24: To this end, there is a strong case for the establishment and step-wise roll
out of an Infrastructure Roadmap for South Africa, probably best driven by the new NSI 
governance structures proposed in this report. 

Recommendation 25: An appropriately constituted National Advisory Panel on Cyber
infrastructure, reporting to the proposed National Council for Research and Innovation (NCRI), 
would be a suitable body to deal with cyber-infrastructure at strategic and policy levels, including 
fast broadband, and to draw up a road map for integrated implementation over time. 

Recommendation 26: The extent and status of the knowledge infrastructure in the private sector 
and state-owned enterprises (SOEs) should be surveyed, and the linkages evaluated between this 
highly R&D-active sector and the universities and science councils. 

Recommendation 27: The DST-subsidised, free-online, fully indexed e-publication platform, 
SciELO-South Africa, set up by the Academy of Science of South Africa (ASSAf) in order to render a 
large part of the content of South Africa's scholarly journals visible worldwide, should be 
expanded and sustained. 

Recommendation 28: The subsidised national licensing of e-access to high-impact, international 
core commercial journals should be effected following the release of the current ASSAf advisory 
study on this topic. 
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SECTION 4: MONITORING AND EVALUATION 

Assessment 

The notion of the NSI that was introduced in the 1996 White Paper on Science and Technology 
was intended to be fundamentally transformative in its purpose, a renewal intended to reach all 
dimensions of business, scientific and socio-economic activity. The achievement of intended 
change is difficult and may take time. Knowing what is happening depends on the availability of 
top-quality information, the ability to access and interpret it, and the capacity to use the 
information to achieve adaptation in performance. 

Progress in improving the functioning of the NSI is currently still hampered by the absence of an 
assigned responsibility for ensuring the availability, collation, maintenance (and even analysis) of 
the science, technology and innovation indicators, both quantitative and qualitative, needed for 
monitoring and evaluation, and for planning and management of the NSI as a whole. Although 
evidence is available from a number of sources for some dimensions of discrete activity in the 
system, there is no comprehensive synopsis available, even in conception, that reflects the need 
to 'see' the system in its totality, and to assess how it might fulfil its contribution to national 
development. 

There are some useful windows into selected parts of the system. For example, the annual 
National Surveys of Research and Experimental Development (usually known as the National R&D 
Surveys), provide reliable data on R&D expenditure in different sectors, the human resources 
deployed and overall major funding flows within and from outside the country. The surveys, 
performed on contract by the HSRC through its Centre for Science, Technology and Innovation 
Indicators (CeSTII), have rightly become part of the working language of all NSI participants. It 
should be noted, however, that many indicators are not fully 'unpacked' in the published survey 
reports, nor are they sufficiently meta-analysed to yield their true worth. The DST has 
commissioned the Human Sciences Research Council (HSRC) to do a study of indicators 
appropriate to the aspiration of a knowledge economy; the proposals should be widely discussed 
among stakeholders and well-evaluated before adoption. 

The South African Innovation Surveys, also conducted by CeSTII, provide vital and intriguing 
insight into business sector innovation, and point to important continuing trends, such as the 
relatively high innovative activity in firms, but at the same time (and following international 
trends) the surprisingly low propensity for the acquisition of knowledge from higher education 
and research councils, as already noted in Section 2 of the Executive Summary: The enabling 
environment for innovation in the private and social sectors. Similarly, the surveys reveal that 
investment in innovation is constrained by a Jack of funds, while at the same time only a small 
proportion of innovating companies are accessing, or are able to access, public funds for these 
purposes. There is, however, no sense of what further research and intervention might have been 
directed at these phenomena between the surveys and thus what might have been learnt about 
the operation of the system, especially the interaction between the key players reflected in the 
data. Provision for sustained research into the dynamics of the system is lacking, and the 
Innovation Survey can therefore not adequately inform policy steerage. 
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The annual Science and Technology Activities (STA) Report, retrospectively compiled by the DST, 
expands on NSI-related publicly funded expenditure, mostly directly by government departments, 
presenting data under the headings of education and training, services and innovation. The report 
suffers from methodological problems that have thus far not been amenable to correction 
despite serious effort, and also fails sufficiently to 'unpack' the data provided or adequately to 
meta-analyse them in policy terms. Moreover, the report does not make provision to compare 
the science and technology activities against the originally prospective budgets of the 
participating departments, in accountability mode. 

The DHET compiles an increasingly informative and detailed annual report on the accredited 
research outputs of higher education institutions, in numbers of actually graduated research 
postgraduates (masters and doctoral) and peer-reviewed publications in scholarly journals, books 
and conference proceedings, most recently also categorised by scholarly field. Knowledge of the 
relevant policy is required to understand the numbers, as publication output units are not equal 
to the numbers of actual papers because of the fractionation of authorship by institutional 
affiliation and the denial of credit to authors who are not working at public higher education 
institutions in South Africa. A further issue is the use of a single, rather low 'quality threshold' for 
accreditation of any particular output, above which the quality of all publications is assumed to 
be the same. 

The Higher Education Information Management System (HEMIS) is a valuable source of 
information about this sector, as are the comparable databases maintained by the NRF in regard 
to its grantees. Neither of these databases is easy to access or user friendly. 

The Research Information Management System (RIMS) is only partially in place, facing 
implementation issues in part caused by prior commitments made by a number of institutions to 
other installed enterprise resource management systems. 

The requirement for key performance indicators in the annual reports of science councils has 
induced them to make public many more output indicators than in the past. Very few, if any, 
summative compilations of the combined science council production of patents, publications and 
research student graduations have been done to the Committee's knowledge. For higher 
education institutions, the Council on Higher Education {CHE), for example, publishes an annual 
summative review of some of the outputs. 

A number of scholars distributed among various institutions have begun to map the publication 
performance of the country's researchers, mainly using the widely known, well-developed and 
readily mined databases of the Thomson-Reuters Web of Knowledge (WoK) journal citation 
reports. While the fact that the indexed databases are selective makes this a rigorous 
bibliographic tool (based on the concept of a core literature, in which 80% of the significant 
information is supposed to appear in only 200Ai of all published journals), the bias in favour of 
advanced countries and English-language journals operates to the disadvantage of journals 
published in other regions, especially emerging or developing countries (the company has 
recently expanded the indexes through the addition of about 1500 regional journals, resulting in 
South Africa's share rising three-fold to about 70 indexed journal titles). SA Knowledgebase is a 
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private bibliographic and demographic database that seeks to capture all accredited publications 
produced from South African addresses, with a substantial capacity for demographic analysis, 
comprehensive field-specific studies, and institutional-specific analyses. It is important that 
bibliographic studies emanating locally should fully contextualise their observations in the 'real 
world' of the research and innovation system, something which has not always been the case. 

The country's comparative performance in the WoK indexes is variable, with a static figure of just 
over 0.3% of total authorships in recent years. Collaboration has increased markedly, judged by 
data on author addresses, and the field-specific citation rates are sometimes higher than, and 
sometimes lower than, the world averages. 

Monitoring information on social innovation is available, but from disparate sources. Intriguing 
survey information is available in the regular editions of Trialogue's CS/ Handbook (the most 
recent 131

h edition reflects 2009/10 activity), which among other things confirms the diverse 
effect of the very considerable R5.4 billion in annual corporate social investment (CSI) 
expenditure, distributed across twelve development focus areas analysed in the report. The 
handbook points to increasing incidences of working partnerships between corporates and non
profit and public sector collaborators, and increasing determination for CSI investment to be 
aligned with stakeholder interests. The information provided in this resource, however, is a 
reflection of private sector funding of development projects, and provides little insight into the 
levels and destinations of social innovation funding made available through the philanthropic 
community. 

Equally valuable insight into social development activity can be obtained from other NGO sources. 
The lmpumelelo Social Innovations Centre, for example, has rich information about particular 
projects (or portfolios of projects in some cases), often assembled into regional maps of 
innovation activity. These 'innovation landscapes' have potentially powerful value for the 
planning and brokerage of collaborative approaches to larger innovation priorities, and provide a 
model for how this information (with its detailed case-study material) could be made available 
through a more comprehensive centre for innovation system intelligence. 

A different level of evidence-gathering and analysis is represented by the steadily increasing 
capacity of ASSAf to produce independent, multi-perspective, consensus reports on key issues 
affecting the NSI and the nation more broadly. This is an essential activity in terms of policy 
development, complementary to the quantitative analysis based on indicators and other proxies. 

Even so, while there is a surfeit of data, there is a dearth of information, and it is evident that no 
entity in the NSI currently has the following capacities: 

G12-070386-D 

• System-mapping: What innovation activity is occurring across the various sectors, with a 
particular interest in those areas of activity currently under-reflected in existing 
measures? Private sector activity and formal R&D are best represented at present, 
although as yet inadequately understood. Innovative reforms in the public sector are 
more difficult to track, although several existing avenues provide rich windows into this 
activity. Much more elusive are the wide variety of innovations and adaptations in 
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communities, both urban and rural, that arise spontaneously or are supported by non
profit organisation (NPO) or CSI activity. 

• System~analysis: What do is known about the state of the enabling conditions that the 
Committee believes are required to release the innovative potential within the system, 
and how are the various actors in the system responding to these conditions? What can 
be learnt about how bottlenecks and constraints work to limit this potential, and how 
incentives are able to release it? How robust are existing theories about system 
dynamics, and about South Africa's contextual specificities? 

• System-building: What intelligence can be made available to inform and equip each of 
the system-building measures noted earlier in this section? In addition, periodic 
capability reviews of key agencies in the NSI should be commissioned, and progress in 
fulfilling recommendations needs to be monitored. 

• System-steerage: What measures are best advised to produce deliberate, desired system 
effects? National goals of sustainable, labour-absorptive growth and poverty alleviation 
require that policy and investment decisions prompt adaptive behaviour. How can the 
evaluation capacity best guide these planning decisions? System-steering work involves 
at least three levels of activity, including those producing projections (such as foresight 
exercises and scenario-building techniques), those informing policies (both ex ante and 
ex post impact-assessment studies) and those informing programmes (contextual and 
project-specific intelligence geared to optimise a particular intervention). 

• System-evaluation: What trends are discernible, and what is the impact of the 
investments in innovative and adaptive behaviour? There is wide acknowledgement of 
the difficulties associated with estimating systemic impact accumulating over a period of 
sustained investment in targeted measures, especially in elusive quality-of-life 
measures. The monitoring and evaluation (M&E) capacity must enable the derivation of 
compelling indicators and analytically powerful qualitative insights. Ultimately, the 
capacity is required to assemble a synoptic view of emergent patterns across the 
system, and the relationships that might be at work among them. 

• System-learning: One of the founding conceptions of the system is that it is an 
interactive, relational system of mutually reinforcing learning and adaptation. One of the 
functions of the monitoring and evaluation (M&E) capacity is to provide a knowledge 
base and a communicative nexus for cognitive exchange and accumulation within the 
system, both within sectors and across them. This has to be done deliberately and 
inclusively, so as to draw on local and distributed knowledges arising from the sites of 
innovative activity, and to ensure the widest possible distribution of the questions, the 
debates and the insights that must inform the growing vitality of the system. 

• System-foresight: The extensive investment made in Research and Technology Foresight 
in 1998 has not been followed up with further exercises of this kind. 

Recommendations 

Recommendation 29: The intention behind the proposal for the establishment of an Office for 
Research and Innovation Policy (ORIP) (see Recommendation 3) is to establish a centralised 
facility to serve as a repository of evaluation information on the NSI, and an expert site for its 
distillation and distribution to inform strategy and steerage at the highest levels and more 
broadly. 
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• Reposition the structural location of NACI to a Cabinet-level instrument of governance, 
with the mandate to achieve effective advice and coordination across government 
departments 

• Strengthen the mechanisms and instruments to support the interfaces that prompt 
innovation and the production of skilled human resources 

• Establish and monitor appropriate forms and levels of functional specialisation. 

Strengthen the human resource base tor science, technology and lnnovaUon 

• Strengthen the pipeline of progression from school to university 

• Address the conditions and impediments that limit the access and success of large 
numbers of students (especially black students) into the education system 

• Create conditions to increase in the number, and the rate of completion, of postgraduate 
students 

• Reform the cost structure for university studies, which inhibits access to the more costly 
fields of study 

• Strengthen measures and investment to support the human resource development 
activities of business 

• Put measures in place to enhance the international reticulation of skills, including a 
review of immigration policy. 

Improve the l'undlng ol' unlve!Sily research 

• Further enhance the mechanisms designed to focus research attention on areas of social 
and economic priority 

• Review the funding formula for university research subsidies to provide stronger 
incentives for high-quality research 

• Provide carefully directed resources for the long-term project of building research 
capacity among historically disadvantaged individuals. 

Develop g~W~ter d/HemnllaUonln public R&D and lnnovaUon support 01'!7anlsal/ons, 
especially to the benellt ol' sinaH and medium enterpnses (SMEs) 

• Achieve greater acknowledgement of the diversity and diverse needs of SMEs 

• Strengthen measures to support innovation in SMEs, including the provision of specialist 
organisations and resources 

• Provide greater support for start-up enterprises, including government loans on 
favourable terms and with mitigated risk-sharing 

• Provide the means to strengthen SMEs' access to the support that research and 
innovation organisations can provide 

• Provide regional and cluster-based technology parks and innovation centres, sometimes 
associated with industrial parks. 
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The OECD Review represented a much-needed outside look, by seasoned professionals, at ten 
years of policy-making and implementation of the agenda set in motion by the 1996 White Paper 
on Science and Technology. The response of the various NSI actors to the OECD Review, especially 
that of the DST as 'coordinator' of the system, would be a good indication of the ability and 
willingness of the system to engage in critically informed policy learning. 
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SECTION 3: RESPONSES OF SELECTED NSI ACTORS TO THE OECD 
REVIEW 
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This section is aimed at sketching the responses to the OECD Review and the resultant initiatives 
of selected players in the NSI, insofar as these could be gleaned from available documentation 
and interviews granted by key figures. The account cannot be considered as comprehensive, since 
this phase of the report has been based on a desk-top research exercise. [A more systematic 
empirical exercise would yield greater insight, and this was undertaken in Phase Two of the 
review.2

] 

In some cases, the responses of the agencies discussed in this section are based on their own 
reports of the measures they have undertaken related to the recommendations of the OECD 
review, while in other cases the responses are inferred from subsequent activity. While some 
material is self-reported, other material has been gleaned from the commentaries of other 
actors. 

3.1 Department of Science and Technology (DST) 

The responses of the DST to the OECD Review have been derived partly from formal 
documentation (especially the Ten-Year Innovation Plan), partly from a newly formulated 
response document provided by the Director-General (DG) of Science and Technology, partly 
from informative briefings by the DG and other senior officials, partly from perusal of agendas 
and minutes of various inter-departmental cooperation bodies established by the DST and 
partners in government, and partly from perspectives provided more widely. 

A senior official informed the Ministerial Review Committee that the DST's Ten-Year Innovation 
Plan (TYIP) (DST 2007), released in 2008, constituted the formal documentary response of the 
DST to the recommendations of the OECD Review, while the legislatively driven inauguration of 
the Technology Innovation Agency (TIA) addressed system architecture recommendations. The 
Committee learned of the production of a Cabinet Minute in relation to the OECD Review, which 
was not available because of the confidentiality surrounding such documents, but was said not to 
constitute a formal DST response to the report. A departmental six-page summary of DST 
responses to the 2007 OECD Peer Review of the South African National System of Innovation 
was subsequently received, which proved extremely useful in systematically addressing the DST 
response to the OECD recommendations. 

The DST started working on the TYIP before the OECD Review exercise, and this might explain 
why the relationship between the two documents is somewhat tenuous and sometimes 
contradictory. Puzzlingly, no reference is made in the TYIP to the OECD Review, and a number of 
central recommendations seem not to be addressed in this document. These indude the need to 
bring the private sector more centrally into the NSI, meeting the infrastructure requirements of 
a knowledge economy, and (perhaps most importantly for a policy document) resolving the 

2Additional perspectives on some organisations are included in Section 1 of the Phase One report, which 
provided an overview of the pre-2007 NSL 
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considerable systemic difficulties arising from the current governance and institutional 
architecture of the NSI. 

The TYIP, as originally disseminated, reads more as an elaborate 'vision statement' than a fully 
developed action plan. Nonetheless, the notion of the 'Grand Challenges' has entered the 
discourse of the NSI community, especially the science councils. Consonant with the OECD 
Review's areas of focus, the TYIP characterises the priority pillars of the NSI as human capital 
development, R&D, and knowledge infrastructure. The 'Grand Challenges' are to be spear
headed by the DST and will "offer tremendous opportunities for steering our resource-based 
economy towards a knowledge-based economy". Notably, the responsibility for addressing the 
Grand Challenges is necessarily spread across the operating domains of many government 
departments. Unlike the five new Missions of the 2002 National R&D strategy, most of which 
were more-or-less under the control of the DST itself, the 'Grand Challenges' represent huge 
general priority areas of government such as energy generation, responses to global change, 
space, the bio-economy, and human and social dynamics. According to the TYIP, the measures 
available to the DST to fulfil this responsibility will include appropriate policy development, 
additional or reprioritised funding, coordinated planning and implementation, focused 
international collaboration, and public-private partnerships. A good example of a cross-sectoral 
project is the Space Agency, which requires collaboration across SETis and government 
departments. 

The failure to transform a key Mission of the 2002 NRDS, namely Science and Technology for 
Poverty Reduction, into a Grand Challenge is noteworthy, as it seems to fly directly in the face of 
the recommendation of the OECD review to close the gap between the 'first' and the' second' 
economy in order to mobilise political commitment, and obtain advantageous benefits on both 
the supply and demand sides of the system. 

The TYIP does not directly address the structural difficulties of achieving the Grand Challenge 
outcomes, occasioned by the lack of systemic authority invested in the DST or NACI. It also 
appears that these problems have increased rather than decreased during the period since 2007 
when the OECD Review was published. 

The DST from 2007 introduced a Knowledge Economy Forum (KEF) to consider progress towards 
the knowledge economy across broader government. The KEF has met only once a year, but its 
agendas and minutes reveal a determined if drawn-out attempt to provide information to sister 
departments about DST initiatives, to exchange perspectives, and to build a system of 
coordination and cooperation. The mandate of the KEF, as reflected in the terms of reference (as 
originally drafted in 2007), is to "strengthen the capacity of scientific and technological activities 
within government departments; choose research priorities that will have a direct impact on the 
reduction of poverty and the improvement of the quality of life of our people". It goes on to say 
that "the Forum will ensure that there are programmes to increase the rate and quality of 
innovation in South Africa and that there is expansion and intensification of initiatives relating to 
knowledge dissemination and sharing, as well as public understanding of science and technology 
knowledge". 
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The stated objectives of the KEF are: 

• To develop a network through which government departments can share experiences, 
good practices in S&T policy and strategy development, and management to improve 
coordination of the sectors and services to the sector R&D community 

• To provide a platform to discuss knowledge economy budget cluster policy priorities for 
funding and implementation for the benefit of all sectors 

• To design and implement policies aimed at improving effective coordination and service 
delivery to sector R&D stakeholders 

• To examine the progress that is being made in establishing the national S&T expenditure 
plan, highlighting the barriers that prevent its implementation and offering workable 
solutions 

• To serve as a resource to policy-makers and decision-makers by providing road maps for 
higher growth in the S&T system and research sector 

• To identify key performance indicators and discuss the performance of the NSI as whole, 
or focus on specific sub-systems, such as the National Agricultural Research System 
(NARS) or the National Health Research System 

• To play an advocacy role for S&T policy within government and ensure continued 
recognition of the knowledge economy within the government duster system and the 
National Treasury 

• To ensure effective implementation of the governance framework, especially developing 
linkages between line-function departments and their science councils. 

The impression created by the documentation surrounding the KEF between 2006 and 2009 is 
that the forum has sound terms of reference and that the attendant signing of memoranda of 
agreement (MoAs) between the DST and inter alia the departments of Trade and Industry, 
Minerals and Energy, Defence, Transport, Agriculture, Water Affairs, Environmental Affairs and 
Housing has been well-intentioned and well-conceived. (The departments of Health and 
Education are notably absent from the list). In each case, cooperation frameworks have been 
created on the basis of signed MoAs, and provision has been made for joint coordination 
committees drawn from the participating departments. In most cases, these committees have in 
fact met (but at best only on an annual basis) and sought to fulfil their assigned functions, with 
some successes (as described below). There have nevertheless been concerns within the forum 
about the long intervals between meetings, the absence of senior representatives, and the 
generally slow movement of the joint agendas; these concerns appear to be well justified. 

The Ministerial Review Committee was told that despite the best efforts of the DST described 
above, the R&D activities in sectoral government departments in practice constitute a highly 
fragmented system, with both the risk and the reality of duplicated or contradictory efforts, and 
the erosion of attention to R&D generally within these sectors (see below). There were cases 
where, by contrast with the DST which said it gave "exemplary support" to its base of R&D 
institutions, other line departments provided inadequate sector planning and budgeting for 
research institutions under their respective mandates, and caused delays in the timeous 
appointment of boards, with concomitant governance risks. There were also concerns about the 
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maintenance of research equipment serving R&D initiatives as well as serving industry, and the 
erosion of scientific and technical professionals staffing R&D in these sectors. 

Legislation has now been passed that revises the management of NACI by establishing a CEO 
position outside the DST staff structure. The extent to which the proposed change will permit 
NACI to function more effectively and transparently is not discernible at this stage, yet is a very 
important issue, and it is a pity that this necessary and symbolic step has not yet been visibly 
accompanied by attention to the mandate, scope of operations, and more systemic functioning of 
NACI. 

The suggestion in the OECD Review to move away from heavy dependence on resources to 
knowledge-intensive production, and to close the gap between the first and second economies, 
has prompted the DST to develop the kind of sectoral focus originally expressed in the 1998-1999 
National Foresight Exercise, "seeking to leverage off earlier investments where key industry 
capabilities had been developed". The Technology Innovation Agency is designed to make a 
significant contribution across the private and public sectors in this way. 

The DST has responded to the OECD Review's identification of a perceived bias towards public 
sector institutions by "adopting the Innovation Survey as a core instrument for measuring 
industry performance", and by committing itself to "working at industry sector level with the 
dti". Both the Innovation Survey of 2005, covering the period 2002-2004, and the more recent 
Innovation Survey of 2008 (DST/HSRC 2009, 2011) revealed a very high degree of innovation in 
South African business enterprises, comparable with that of many OECD member states, much of 
it generated locally, and with a significant impact on profitability. The total spend on innovation 
was estimated at about 3% of total turnover. The overall favourable picture was marred by a low 
level of public funding of business innovation activity (aligned with the finding that funding of 
innovation was the main constraint encountered by business), a low incidence of innovation
related information coming from universities (5%) and government research performers {3%), 
and a low level of patent registration. It is not clear whether the DST picked up these issues 
when the Innovation Surveys were released, and what was done to improve matters. Presumably, 
the 'adoption' of the Innovation Survey as a key tool capable of informing policy will be 
associated with more energetic and coordinated action in future. 

It remains moot whether the 'adoption of the Innovation Survey' is really more than an opening 
move in a new approach to including business in the steering mechanisms of the NSI and 
attending comprehensively to the design of optimal framework conditions of the system. The rest 
of that agenda is not yet clear. 

A number of measures are also currently under way under the DST's own control or in 
partnership with other departments or organisations. The Ministerial Review Committee was 
briefed on projects aimed at addressing the following priority areas: 

• Poverty reduction and job creation: Programmes supported by the DST that address 
poverty and the need for accelerated job creation include small-scale (pilot) initiatives to 
grow the bio-economy through agro-processing, aquaculture and agronomy, involving 
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partners in other public sector NSI agencies such as research councils and universities. 
Further measures are aimed at promoting sustainable human development, including 
access to clean water, affordable energy, innovative housing technologies and ICT 
connectivity. Projects are under way to provide educational support through the internet 
and social media. These initiatives are being pursued using modelling and risk-assessment 
technologies that are apparently becoming increasingly sophisticated. The Committee is 
in no position to assess the effectiveness or even the appropriateness of these projects, 
but the question arises whether the DST is achieving a proper balance between its policy
making, coordinating and implementation roles. 

• Technology and industry initiatives: A number of ambitious programmes are currently in 
place, although (as noted by the DST) not yet sufficiently resourced and/or amenable to 
impact assessment. These include: 

o Advanced Manufacturing Technology Strategy: Value-adding in smart materials, 
electronics and production technologies) 

o Advanced Metals Initiative: Value-adding to natural resources in the four thrust 
areas of light metals, precious metals, speciality steels and new metals 

o Biotechnology: In human health, animal health, plant health and industrial 
applications) 

o Information and Communication Technologies (ICT): Key programmes in geomatics, 
wireless and mobile technologies, human language technology, and access 
technologies for people with disabilities. There is also a special programme on 
cyber-infrastructure that includes SANReN (the South African National Research 
Network) for advanced connectivity and the High Performance Computing Centre, 
and more recently, the space programme, with the launch of the satellite, 
SumbandilaSat. 

o Science and Technology for Social Impact: Sustainable livelihoods and sustainable 
human settlements, with second-economy targets in job creation and household
level benefits from alternative technology solutions for off-grid communities. 

o Human Capital Development Strategy: Currently being finalised (after much delay), 
with some instruments already being implemented (namely research chairs and 
centres of excellence). 

o Human and Social Dynamics: A broad strategy for this Grand Challenge is also being 
brought consultatively to final form, with implementation plans that use the policy 
and financial instruments already developed, notably research chairs, centres of 
excellence, special bursaries for postgraduate study, forums and collaborative 
programmes, etc. It is not clear whether the humanities will be positioned more 
favourably in the new approach than in the traditional 'handmaiden' role assigned 
to them in the NSI thus far. 

Institutional instruments have been introduced for developing a 'critical mass' of capacity in what 
have been described as 'emerging research areas', such as investments in a number of 
nanotechnology platforms. At the other end of the spectrum, Centres of Competence have been 
established to drive efforts to develop industry-relevant products for commercialisation. The 
approach of the Centres of Competence is to operate at industry level, with various role-players 
contributing different competencies that allow South Africa to compete in global markets. The 

72 



80 No.35392 GOVERNMENT GAZETTE, 31 MAY 2012 

availability of two contrasting modes of intervention in Centres of Excellence and Centres of 
Competence demonstrates an evolving ability to fit the investment to specific kinds of 
intervention. 

The New Strategic Management Model (NSMM) for the public sector SETis is being re
considered, because of significant failures in achieving its objectives, but no progress has been 
made to date, and considerable resistance is being encountered to the current piecemeal 
approach. The Committee was not provided with details of the new thinking in this area. 

Efforts to achieve better vertical coordination between layers of government are focused on the 
development of a series of Provincial Innovation Systems, currently including Limpopo, Free 
State, Gauteng, North West, and Northern, Western and Eastern Cape provinces. In order to 
achieve sustained activity, Provincial Innovation Forums are being established, to bring together 
the leadership from industry, government and the research communities in the provinces. 
Science Parks are similarly intended to mobilise and energise industry through research 
partnerships. Advice from NACI was received on this important approach, but the extent to which 
that advice informed the present plans is not clear, and the Committee has not seen any agendas 
or minutes of Provincial Innovation Forum meetings, or details of early-stage outcomes. Any 
extension of these initiatives to the equally important local government level has not been 
evident so far. 

In the context of the DST's response to the OECD recommendations, reference can again be made 
to the report compiled for Business Leadership South Africa (BLSA 2010), to be described in 
Section 4 of the Phase One report: A business perspective on the role of the DST, which reflects 
the results of a survey aimed at tapping the perceptions of the business sector of the role of the 
DST in the post-OECD Review era. Business affirms the vital role that the DST should play in 
promoting the technological base needed for economic growth and competitiveness, and for job 
creation; given South Africa's context as a developing country, the intervention of the State is 
considered very necessary in this regard. There is a strong view, however, that the activities of 
the DST tend to be focused on the 'science' dimension of its mandate and rather less on the 
'technology' dimension, especially the technologies and incentives that support industry and 
business. This is reflected in the low levels of awareness by the business sector of the current role 
played by the DST, and the low business profile among senior DST executives. 

The report acknowledges the range of well-intentioned initiatives supported by the DST, but 
comments that these have yet to find full fruition. One example is the tax rebate on R&D 
investments which, as yet, has limitations that restrict access to potential benefits, curtailing its 
incentivising intentions. Furthermore, the lack of venture capital and 'angel funding' -as well as 
of incentives for technology-based industries- stand as barriers to growth, including for black
owned business. Comparative views suggest that successful provision in this regard by other 
comparable countries acts as a draw-card away from South Africa. It was felt that the relative lack 
of business-experienced personnel in the DST accounted for the way in which its activities tended 
to be skewed towards science, and the experience of business that the DST was 'user-unfriendly'. 
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The striking contrast between the self-assessment by the DST of its vigorous and positive 
response to the OECD Review, and the perceptions of many in the business community, 
suggests that the Ministerial Review Committee's initial study of the science, technology and 
innovation landscape will need considerable deepening in Phase Two of its work. 

In summary, DST presented to the Committee Its vision for the development in South Africa of 
a pervasive 'knowledge economy', building on and extending progress already made, and using 
a range of programmes that are believed to be generally consonant with the advice offered in 
the OECD Review. It is clear that a determined though seriously constrained attempt is being 
made to overcome the structural problem of inter-departmental coordination and the 
achievement of common strategic purpose through bilateral agreements and the creation of 
Provincial Innovation Forums in the provinces. Attention is also being given to the DST's role in 
helping to deliver on the priority areas of the government's Medium-Term Strategic 
Framework. 

There appears to be much room, however, for a review of the DST's capacity to develop and 
support the infrastructure needed for vigorous science and innovation throughout the 
economy, and the best ways In which that capacity can and should be applied. Attending to the 
needs of the private sector appears to be a particular area of future re-focusing of the DST. 
Most critically, however, the over-riding issue of governance in the system needs to be 
addressed as a matter of urgency, because it Is only through better governance arrangements 
that the DST can focus on its main role of advocacy and coordination of the provision, within 
government as a whole, of the optimal framework conditions for shaping the NSI. 

3.2 National Research Foundation (NRF) 

In responding to the OECD Review, the NRF has focused in particular on observations that the 
agency had become over-extended, and that its resource base had become too thinly spread 
across a wide range of activities, with the result that- among other things- critical scale was 
often not achieved. In response, the NRF has moved to rationalise the programmes under its 
control, including the Centres of Excellence, the Flagship Projects and the National Facility 
clusters. The challenge remains to balance investment between the foundation disciplines and 
areas of strategic focus (including priorities identified in the National R&D Strategy and the Grand 
Challenges). 

Given the limited resourcing available to the NRF and the need for the agency to address 
simultaneously its mandate to build research-capable human capacity, support the advance of 
key fields of study and address priority areas of socio-economic development, the NRF has moved 
to sharpen the focus and methodologies for the allocation of funding. In addition to rationalising 
priority focus areas for investment, the NRF has deepened the competitive nature of funding 
decisions and strengthened the role of peer review in arriving at these decisions. These moves 
have, however, tested the availability of the expertise needed for the reviewing and adjudication 
protocols. 
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The NRF acknowledges that there is still only limited understanding of what it means for the 
country to be internationally competitive within a global knowledge economy. Better 
understanding is required of the collaboration needed between sectors and the scale of 
investment needed for an effective NSI. In particular, investment in higher education for the 
production of research-capable skills needs to be strengthened. There is a concern that some 
private sector investment in R&D is directed overseas when it could be performed locally, and 
efforts are needed to determine what would be necessary to make local R&D the best option 
available to the firms involved. A great deal of innovation, however, should not only be 
technologically driven in the traditional sense, but should also address social, political and 
environmental priorities, and these areas of focus are not adequately provided for. 

At the level of government, there remain insufficient levels of coordination between 
departments, with a reluctance to participate in the competitive grant-making system. Role
diffusion in the responsibilities assumed by public-sector agencies in the NSI continues to be a 
problem. Tighter vertical differentiation is needed across the four-level distribution of functions 
seen as the optimal structure for public-sector NSis, namely: {i) high-level institutions statutorily 
mandated to provide policy advice to government on innovation, or innovation-related functions, 
including the National Advisory Council on Innovation (NACI), the Council on Higher Education 
(CHE) and the National Science and Technology Forum (NSTF); (ii) government ministries and 
departments; (iii) research and innovation agencies, including the National Research Foundation 
and the Medical Research Council; and (iv) research-performers, including universities and 
science councils. This differentiation should assist in identifying sectorally strategic priorities for 
resourcing, rather than just project-specific priorities, as is often the case. Currently, however, the 
role of the NRF spans perhaps three of these layers in that it provides advice, is a funding agency 
and also supports research-performing activities. This places further strain on its resource base 
and its capacity to fulfil what should be its primary function of being an autonomous research and 
innovation funding agency. 

3.3 National Advisory Council on Innovation (NACI) 

Two review exercises of NACI were carried out in 2003 and 2008, each arriving at broadly similar 
conclusions and recommendations. The reports noted NACI's dependent relationship with the 
DST which had a number of counterproductive effects, including widespread perceptions of a lack 
of autonomy, limited capacity to influence national-level strategy and planning for the NSI, a 
relative lack of resourcing and the low profile of its work. Recommendations arising from these 
reports include: 

• NACI's role should be strengthened as an agency that informs and advises government 
at a national level on the strategy and planning for a truly national and coherent NSI. 
Measures to this end should include the formation of a body or platform, ideally 
convened by the President, which directs and coordinates the activities of the various NSI 
stakeholders (departmental and sectoral) towards common strategic priorities. 

• The Act mandating the existence, constitution and role of NACI should be amended to, 
among other things, install a permanent CEO for NACI in place of the OG of the DST, as is 
currently the case. Furthermore, the resourcing of NACI should be arranged to enable 
greater autonomy from the DST and an improved capacity to fulfil its mandate. 

• NACI should arrange for greater visibility of its work in order to boost the profile and 
credibility of the agency, and its capacity to influence actors in the NSI. 
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• NACI should include the private sector more centrally in its membership and 
deliberations. 

NACI's response to these recommendations provides for a number of measures. These are noted 
below, together with queries that the Ministerial Review Committee may wish to pursue: 

• The formulation and implementation of a National Innovation Strategy which achieves 
coherence across innovation-related priorities of various government departments and 
public sector agencies 

• The commissioning of a system-wide review to consider the horizontal and vertical 
coherence and alignment of NSI agencies 

• The establishment of a NACI-CHE task team to address the human capital requirements of 
aNSI 

• The creation of a task team to bring business into innovation policy 

• Commissioning a study to map the national infrastructure needed for effective innovation 

• Convening of a dti-DST working party to identify gaps in existing incentives for innovation. 

Notably absent from the measures noted above are resolutions to address the matter of the NACI 
Act which constrains the independent and national-level function that the agency should play. 
Although NACI has specified in detail what these changes should be (see NACI Response to the 
2008 External Review}, this seems not to have been addressed except for the recent amendment 
to the NACI Act that has removed the designation of the Director-General of the DST as its CEO 
and has made this a full-time post. NACI notes that past and current Ministers have not been 
opposed to changes much more extensive than this one, and the current Minister awaits the 
advice of this Ministerial Review Process. 

3.4 Council for Scientific and Industrial Research (CSIR) 

The CSIR notes that the single most significant observation made about itself was that the CSIR 
does too many things, and its activities are thus somewhat fragmented. There is a need for 
greater capacity to be directed towards fewer activities, in an effort to achieve critical mass 
around selected strategic priorities. Although there has been a steady Improvement in the 
quantity and quality of the CSIR's outputs (in the form of lSI publications, patents, etc.), the 
biggest problem continues to be the breadth of its mandate, in that the organisation can be 
called on to do anything that may be said to have 'technology' in its definition. The CSIR has been 
expected to respond to needs ranging from the highest levels of policy to very operational project 
implementation. As a consequence, the CSIR's work has proliferated across a wide range of 
fragmented activities and, given Its finite resource base, has become over-committed. The CSIR is 
presented with a continuing flow of compelling projects, but has no adjudicating platform to 
decide on competing priorities: "We're very good at starting things, but hopeless at closing them 
down.'' Often the decisions made within the CSIR on the adoption or terminations of projects 
were informed by the contingencies of resourcing rather than strategic planning. 

It seems that the proliferated, fragmented and over-committed activities of the CSIR are a 
reflection of, among other things, a larger systemic failure to provide coordination for the NSI. 
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3.5 Human Sciences Research Council (HSRC) 

The HSRC sees itself as an integral constituent of the NSI, uniquely positioned to bring its skills 
base to bear on the social and economic developmental challenges confronting the country. The 
council's capacity for basic, strategic and applied research in the human sciences informs, among 
other things, the formulation, implementation, monitoring and evaluation of policy. This 
legislatively mandated responsibility for carrying out evaluations of government programmes of 
action inevitably involves reflections on the achievements of other government departments. 

The research agenda of the HSRC is directly guided by national development priorities, as well as 
the Millennium Development Goals (MDGs). As an illustration of the council's contribution to the 
social preoccupations of the NSI_ its current research programme includes Democracy, 
Governance and Service Delivery; Economic Performance and Development; Education and Skills 
Development; HIV/AIDS; Sexually Transmitted Diseases and TB; Human and Social Development; 
and Population Health, Health Systems and Innovation. The absence of the humanities in this 
broad agenda is noteworthy, and reflects what has been called the 'handmaiden role' of social 
science in supporting the efforts of the natural sciences, engineering and business in the NSI. 

While the HSRC pursues strongly structured programmes of research, including large-scale cross
sectional and longitudinal studies, the organisation nevertheless strives to be alert to the 
possibilities of unanticipated developments and the need to respond swiftly when these occur. 
The HSRC's research-based datasets are used extensively for further analysis by other 
organisations, illustrating the role of the council as an interactive constituent of the NSI. The HSRC 
also strives to contribute explicitly to innovation-related purposes through advice on policy 
formulation, the development of assessment instruments and indicators and, importantly, 
research on innovation activities themselves. This is reflected in a number of studies focused on 
industry-university interactions aimed at the development of innovative technologies. Among 
other things, the HSRC produces the annual National R&D Survey and the Innovation Survey. 

Currently, a large proportion of the HSRC's income is derived from competitive donor-funded or 
partner-funded projects, which tend towards shorter-term and contingent purposes, rather than 
enabling more powerfully dedicated attention to development priorities. Funding streams from 
the private sector are also constrained by the fact that social and human sciences research is 
explicitly excluded from the R&D tax incentive scheme. The HSRC further notes that the 
assumption that the national skills shortage is confined to the SET disciplines is misjudged, and 
that the social sciences are in similar need of top quality researchers. 

In summary, the HSRC constitutes a focused resource, directed at the need for social, economic 
and political innovation; while the university sector has collectively a far greater skills and 
financial resource base In the human and social sciences, these resources are understandably 
(and necessarily} directed towards divergent and autonomous research priorities, of which the 
humanities are a large and neglected part. There is .dearly room, however, for some of these 
resources to be directed concertedly towards common purposes, and in longer time-frames. 
Insights emerging from the Ministerial Review Committee's discussion with the HSRC raise 
again the need for tighter governance over the differentiation and speclallsations of the 
research councils, coordination across agencies and sectors, as well as the need for improved 
and longer-term funding to be directed towards key innovation priorities. 
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3.6 Conclusion 

The commentaries above confirm that many of the observations made by the OECD Review 
speak to real and enduring issues running through the NSI. It is also clear that these issues are 
not to be taken lightly, since they threaten the notion that innovation can be made a prime driver 
of the development of the nation, nor will these persistent issues be amenable to perfunctory 
measures. Many of them are bigger than the agencies that wrestle with them, and require 
concerted political will at the highest levels, together with strongly determined efforts to effect to 
the vision. There can be no doubt about the support, in good faith, for the concept of the NSI and 
its promise; yet there is an underestimation of what it will take to make it happen, examples from 
elsewhere notwithstanding. 

The theoretical basis of a national system of innovation has undergone refinement over the years 
as increasing numbers of examples have become available for analysis. It is important that each 
country that has adopted the idea keeps up with the best thinking and experience in the field, 
and the intervention of some of the best of these in conducting the OECD country review of South 
Africa in 2007 is in some ways an input of considerable consequence. The Ministerial Review 
Committee has learnt a number of things from the OECD Review that it believes should be fore
grounded in the Committee's advice to the Minister: 

• Business enterprise should be placed at the heart of an Innovation system. 

• Innovation activities should be seen as involving more than R&D, so that design and 
engineering activities, and innovations in pervasive public service delivery systems, are 
also seen as legitimate and mutually supportive parts of an NSI. 

• An NSI must be an internationally open system, with two-way inputs of all kinds, 
including skilled people. 

• Demand-pull innovative approaches should be given as much attention as supply-push 
approaches. 

Of all the issues becoming visible from the narratives given above, the most pressing matters 
concern the need for strengthened and coordinated governance at the highest level (including 
the recognition and elaboration of best-practice in terms of the key insights listed above), 
dramatically improved resourdng to critical mass directed at a limited number of priority areas, 
urgent measures to address the broad range of skills needed for the vitality of the system, and 
the much greater involvement of business in the NSI policy arena. 
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SECTION 4: A BUSINESS PERSPECTIVE ON THE ROLE OF THE 
DEPARTMENT OF SCIENCE AND TECHNOLOGY 

At the request of the Ministerial Review Committee, Business Leadership South Africa (BLSA) 
provided a commentary- based on a necessarily limited survey of private sector experiences and 
perceptions - on the role DST had played in using its resources (financial, regulatory and 
otherwise) to advance the role and interests of the sector, not least by promoting an innovation 
mind-set among the business community and other actors in the economy. 

Although the commentary makes only one passing mention of the NSI, it nevertheless asserts that 
the state should play a very active role in terms of advocacy, support and resourcing to promote a 
technology-rich economy and society. It argues, for example, for stronger collaboration between 
state, industry and higher education. However, given all the international evidence (confirmed by 
the OECD review) that it is business at the firm level that is critical to innovation Oust as it is the 
private sector that is the engine for economic growth), the BLSA report expresses its clear 
disappointment that the state has tended to encourage investment in big science (e.g. the Square 
Kilometre Array- SKA) rather than forms of technology that would strongly support the private 
sector from the point of view of short-term economic growth, more access to global markets and 
positively impacting on export revenue. It is global best practice for the state to engage with 
business to Identify areas where the greatest assistance could be leveraged by the state and to 
create funding mechanisms to enhance the acceptance of new technologies within the 
industrial sector. 

For example, there are many areas in the manufacturing, electronics and telecommunications 
sectors where South Africa needs bolstering to leverage its local market so that it can be more 
competitive. One of the greatest successes was the large-scale interaction between automotive 
industries, research establishments and universities which gave birth to the Automotive Industry 
Development Programme {AIDP). Through facilitated workshops, it was possible to identify the 
real needs of the automotive industry and in particular what local South African manufacturers 
could do to enhance their share of the automotive industry from a component point of view. 
From this intervention, a number of initiatives were identified and various research projects were 
executed, including collaborative programmes with international research agencies such as the 
Fraunhofer Society. In order to do this, the state would have to change its stance from providing 
funding for so-called 'blue skies' research to 'hard-nosed' implementation programmes, in which 
the state would work together with the private sector to establish specialist facilities and 
programmes to provide such support. 

Business is strongly of the view, therefore, that innovation and technology are fundamental for 
economic growth, competitiveness and job creation. The organisations that drive the economy 
(both large firms and SMEs) would benefit from a top-level coordinated approach that marshals 
the resources of the economy to collective benefit, not least through cooperative programmes. 
Given South Africa's developing country context, the intervention of the state is very necessary in 
this regard, but the state must intervene from a position of deep understanding of firms' 
behaviours and needs In the Innovation and technology realm. 
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