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1 Introduction 

1.1 Background & Scope 

Government has identified the need to improve the links between policy development and 
implementation through a strengthening of the performance measures and indicators that are used 
for programme design, monitoring and expenditure planning within key programmes and 
departments. As a consequence, it has commissioned a series of Expenditure and Performance 
Reviews (EPRs), the purpose of which is to provide insight into programme cost elements; recommend 
ways to improve budget allocation over the medium term expenditure framework (MTEF) at national 
and provincial spheres for the programme including the development of critical performance 
measures; and develop proposals to link policy intent and programme design/implementation. 

This report sets out the findings and recommendations of the EPR covering the “Assessment of the 
Effective Partnering of Science Councils with the Private Sector”, with a specific focus on the entities 
as listed in Table 1.  It is noted that the methodology and all the background information for the 
review, including normative concepts on national systems of innovation (NSI), a discussion on the role 
of public research institutions (PRIs), international benchmarking and the income profile of each entity 
has been presented in a separate report (Report 2: Background Report). 

Table 1: List of Entities Reviewed 

Entity Type Executive Authority 

1) Agricultural Research Council (ARC) Science Council 
Department of Agriculture, Forestry & 
Fisheries (DAFF) 

2) Council for Geoscience (CGS) Science Council Department of Mineral Resources (DMR) 

3) Council for Mineral Technology (MINTEK) Science Council Department of Mineral Resources (DMR) 

4) Council for Scientific and Industrial 
Research (CSIR) 

Science Council Department of Science and Technology (DST) 

5) Human Sciences Research Council (HSRC) Science Council Department of Science and Technology (DST) 

6) Medical Research Council of South Africa 
(MRC) 

Science Council Department of Health (DoH) 

7) Technology Innovation Agency (TIA) Funding Agency Department of Science and Technology (DST) 

1.2 Purpose and Business Model of Science Councils 

The partnering of the Science Councils with the private sector is not a specific budget programme, but 
rather one of a number of policy intentions within the National R&D Strategy (Department of Science 
and Technology, 2002). Accordingly no single elements can be isolated within the government’s 
accounts (BAS) that indicate expenditure on “partnering”. 

Therefore, in order to guide the EPR (specifically the data collection and analysis,) it is important that 
there is agreement on a definition of “effective partnering of Science Councils with the private 
sector.” This agreement requires the following: 

 An understanding of the role of Science Councils and private sector partnering within the 
National System of Innovation (NSI), i.e. the underlying rationale. 

 Definition of the types of private sector partnering and their key characteristics. 

 An overview of key funding streams for Science Councils, especially with respect to 
partnerships. 
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 Agreement on the high-level flow chart (logic model) in respect of the policy environment and 
how effective partnering is located within this environment. 

Science Councils are a major player within South Africa’s NSI.  According to the 2009/2010 Research 
and Development (R&D) Survey, the Science Councils received 42% of government’s overall R&D 
expenditure, the remainder being split between the universities (42%) and business enterprise (16%), 
as shown in Figure 1. 

Figure 1: Public Funding for R&D (2009/10) 

 

Source: HSRC (2011), R&D Survey 2009-2010 

The arguments in support of public funding for PRIs, which are the generic equivalents of South 
Africa’s Science Councils, focus on their potential contribution to the technological progress and level 
of innovation within a national economy. Notably, the councils are the source of many important 
inputs to an innovation system including human capital, knowledge, product and process technology, 
technical services and scientific infrastructure. 

Public funding of R&D functions is reflected in the standard business model as shown in Figure 2; this 
model is widely adopted across PRIs. 

Figure 2: “Standard” PRI R&D Investment Model 
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More specifically, at the core of the Science Council's mandates is the extent to which the councils 
accept or share a significant portion of the risk that is typically associated with research, development 
and innovation. Whilst it is widely acknowledged that the private sector (or more correctly business 
enterprises, which would include public-sector corporations) are the true drivers and implementers of 
innovation, this function cannot be fulfilled by such entities alone.   

Public funding of R&D is necessary to: 

 Train scientists and engineers in new technology areas. 

 Build expensive scientific infrastructure. 

 Undertake early stage research and development with highly uncertain outcome. 

 Provide technology-based services which are important but require public subsidy to survive. 

 Develop new products, processes, technologies and services for a range of stakeholders from 
both the public and private sectors. 

 Stimulate the development of new industries. 

Figure 3 shows the risk/investment continuum characteristic of public sector R&D and private sector 
innovation, illustrating the requirement for public sector institutions to assume the role of funder 
when technology risk is high, for instance in very early stage R&D.  Private sector funding typically 
increases as the commercial and technical risks decrease, such as when new inventions approach the 
final stages of commercialisation. 

Figure 3: Risk – Funding Continuum 

 

Thus while the importance of business enterprise-led innovation to economic growth and 
development is widely accepted, there are a number of important considerations as follows 
(Mazzucato, 2013): 

 Innovation (in all its forms from incremental to radical) is too high risk for such private sector 
entities to embark upon alone. 

 Public investment in the research and innovation value chain, especially its early stages, is 
essential as a means of sharing this risk. 

 By undertaking R&D, or training scientists and engineers in new areas of technology, or 
developing new scientific infrastructure and technology-based services, Science Councils 
assume or absorb much of the initial innovation risk. 

 This assumption of risk, which takes place within both implicit and explicit partnerships, is 
essential in building private sector innovation capacity and output. 

There are two important caveats to the above, namely that: 

 Another important (and not to be neglected) function of Science Councils is to provide 
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technical services and knowledge to business enterprise. 

 It should not be assumed that all private sector companies seek to engage with Science 
Councils in their pursuit of process or product innovation.   

In summary, Science Councils in South Africa fulfil a number of important functions within the NSI, 
one of which is to partner with business enterprises in the development of new products, processes 
and services.  The councils also serve a broad range of other stakeholders (apart from business 
enterprises) and increasingly other parts of government which have considerable need for new 
approaches and technologies to improve service delivery and productivity.  Effective partnerships 
require a willingness and commitment by both parties to jointly develop and fund innovation-based 
projects.  Indeed, many companies do not seek active partnerships with Science Councils, preferring 
to adopt in-house approaches.  Worldwide, the extent of private sector income to PRIs for contract 
research is not more than 20% of total revenue. 

The effectiveness of the partnerships is determined by the three input dimensions, as shown in Figure 
4: 

Figure 4: Effective partnerships – Input Dimensions 

 

1.3 Definitional Considerations 

The purpose of this Expenditure and Performance Review (EPR) is an assessment of the “effective 
partnering of Science Councils with the private sector.”  As already noted, this is not a specific budget 
programme, but rather one of a number of policy intentions within the national R&D strategy. 

In order to guide the EPR the following definitions have been used: 

 A partnership is considered to be an arrangement in which two parties agree to cooperate to 
advance their mutual interests. The terms of the cooperation may or may not be defined in the 
form of a legal contract but an arrangement in which only the intent is shared, such as a 
memorandum of agreement or a heads of agreement, is not considered to be a partnership. 
Furthermore the intent of the partnership needs to be substantiated by an investment by each 
party in the achievement of that goal.  

 Partnering with the private sector is therefore concerned with partnership projects whose 
impact pathway is predominantly through the private sector (abbreviated to “PIP projects”). 
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The private sector is considered to include state-owned enterprises or public sector 
corporations. In other words these projects – which may or may not be initiated by the private 
sector – are designed and envisaged to achieve economic and/or commercial impact through 
the private sector or whose primary intent is to drive innovation through the private sector in 
pursuit of broader economic development objectives. Importantly, PIP projects could be 
funded from both public and private sources.  The total investment in PIP projects is a measure 
of Science Council effort in developing such partnerships. 

 Four broad categories of partnering are considered: (a) Human Capital Development (HCD) 
Partnerships, e.g. training, internships and secondments; (b) Research, Development & 
Innovation (RDI) Partnerships; (c) Products & Services Partnerships, e.g. analytical services, 
consulting and (d) Commercialisation Partnerships, e.g. licencing of intellectual property and 
investment in new ventures. 

 A proxy indicator for the effectiveness of private sector projects is total income derived from 
the private sector for the four partnership categories.  It is also possible to measure the 
efficiency of partnering from the ratio of effectiveness to effort, or private sector income to 
total expenditure on PIP projects.  The ratio is essentially a measure of return on investment for 
PIP projects. 

While it is noted that there are a number of non-financial indicators in respect of “effective 
partnering”, these are not within the scope of this assignment.  Instead the specific focus is on 
analysing available financial data (both from the National Treasury’s BAS well as individual Science 
Councils) in order to assess both the flow of funds (expenditure) towards PIP projects and the 
resultant revenue from the private sector as a consequence of such expenditure. 

At the core of this EPR then is the following: 

 Recognition that some of what is typically captured and reported as income by Science Councils 
is equally a measure of performance. 

 The need to isolate core state funding and understand the extent to which this funding goes 
into PIP projects (i.e. where is it expended) and what it “buys”.  

Conceptually this can be illustrated as shown in Figure 5. 

1.4 Methodological Issues 

The key issue in respect of this EPR is extracting and analyzing data that is indicative of “the 
effectiveness of private partnerships.” In doing so the following limitations must be noted: 

 Financial data is not structured along these lines – generally only broad income categories are 
reported which does not isolate what we would term “performance”; 

 Financial data may distinguish between public and private funded projects but this is NOT an 
indicator of private-impact pathway projects (importantly privately funded projects are not 
solely private-impact pathway projects); 

 Expenditure is typically accounted for along divisional and sometimes project lines.  Again the 
financial data does not indicate what is expended against private-impact pathway projects; and 

 Core grant funding is generally allocated to divisions and projects on the basis of science 
council specific internal budgeting processes.  Again the financial data does not indicate what is 
allocated to private-impact pathway projects. 

The key issue in respect of this EPR is extracting and analysing financial data that is indicative of “the 
effectiveness of private partnerships.” Both BAS as well as business financial data (e.g. AFS and 
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management accounts) are not structured in a manner that provides any insight into the question at 
hand. Specifically: 

 BAS only reflects single large items covering either core grant allocations or ring-fenced 
(project) grant allocations. 

 Income statements of science councils reflect a number of income sources including core grant, 
ring-fenced grants as well as private sector revenue. These are, however, not linked to specific 
PIPs. Importantly private income reflected is not the same as private income for PIPs. 

 Some PIP data (such as nature of project, private partner etc.) is available from invoice and/or 
project databases but not always linked to the AFS. 

In order to address the data shortcomings the approach adopted for this EPR aims to identify three 
key data points: 

 INPUTS which are defined as all government funding allocated to science councils as either 
core or ring-fenced grant which has been expended on PIP projects.  This is a measure of 
Science Council effort on private sector partnerships. 

 PERFORMANCE which is defined as private income to science councils attributable to PIPs. In 
the case of this EPR, income from state owned corporations (mainly PFMA Schedule 2 entities) 
is considered as private income.  This is a measure of partnership effectiveness. 

 EFFICIENCY which is the ratio of performance to input. 

A detailed methodology is contained in Appendix A. 

Figure 5: Conceptual Approach 
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2 Findings of the Review 

The following section sets out the key findings in respect of the EPR based on the assumptions and 
methodology noted in the Background Report.  Importantly the analysis is based on the expenditure 
analysis and modelling undertaken in respect of BAS as well as financial data obtained directly from 
the Science Councils.  All the background data, which forms the basis for these findings, is contained in 
the Excel models developed for each entity of this study.  These models have been supplied with this 
report and should be consulted for further clarification where such details have not been provided 
explicitly. 

2.1 Overall Government Funding to Entities (BAS) 

Over the period 2008/9 to 2012/13, government funding of the 7 entities considered in this study, as 
recorded by BAS, amounted to R 16.78 billion (see Table 2), with the level of expenditure growing at 
an average of 14% per annum.   

The DST – mainly by virtue of its status as executive authority to a number of entities and lead 
department with respect to science, technology and innovation – is the single largest source of 
funding. 

Table 2: Government R&D Funding as per BAS (R mill) 

 
2008/2009 2009/2010 2010/2011 2011/2012 2012/2013 Total 

ARC 568.78 670.56 685.52 829.31 1,009.29 3,763.46 

Agriculture 514.56 537.15 622.27 755.51 943.03 3,372.51 

DST 54.22 133.41 63.25 73.80 66.26 390.94 

CSIR 1,029.65 2,262.66 1,166.58 1,200.84 1,250.62 6,910.35 

DST 1,029.65 2,262.66 1,166.58 1,200.84 1,246.58 6,906.31 

Health 
    

4.04 4.04 

CGS 139.86 50.47 51.92 154.48 226.51 623.24 

DST 0.01 3.33 4.22 0.08 3.50 11.14 

Minerals 139.85 47.14 47.70 154.41 223.01 612.10 

HSRC 187.80 344.82 214.91 230.48 242.58 1,220.59 

DST 187.40 344.82 210.31 225.08 235.58 1,203.19 

Health 0.40 
 

4.60 5.40 7.00 17.40 

MINTEK 178.81 234.33 237.59 248.02 317.01 1,215.76 

DST 42.98 73.22 41.75 51.06 51.60 260.61 

Minerals 135.83 161.11 195.84 196.96 265.42 955.15 

MRC 259.87 267.74 288.87 289.90 502.08 1,608.46 

DST 13.74 5.60 0.70 6.33 34.71 61.09 

Health 246.13 262.14 288.17 283.56 467.37 1,547.38 

TIA 
  

476.45 499.33 463.33 1,439.11 

DST 
  

476.45 499.33 463.33 1,439.11 

Total 2,364.77 3,830.59 3,121.84 3,452.37 4,011.41 16,780.98 

Average 
Annual growth 
rate (%) 

     14% 

Source: BAS, National Treasury; own analysis.  

Note: Bold figures are total allocations while italics indicate the main source of funding 
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2.2 Income Profile for Entities 

2.2.1 Total Income by Source 

In addition to the BAS data, income to the entities over the five year period was also extracted from 
the annual financial statements and other financial information obtained directly from each entity.  
The data shows that public (or government) funding for the entities amounted to R16.06 billion, or 
about 70% of the total income over this period.  It is noted that this figure is 96% of the BAS value; the 
reason for the difference is mainly the consequence of accounting practices such as the difference 
between cash transfers and income, capital expenditure and depreciation. 

It is clear that government funding is only one (although important) source of funding for the 7 
entities; income is also received from private companies, state-owned corporations (SOC), 
international donors and interest/royalties (see Figure 6).   

Figure 6: Public, private and international funding of entities (5 year aggregate) 

 

A more detailed breakdown of the income sources for each entity is shown in Table 3 and Figure 7.  It 
is evident from this data that the income profiles for each entity are highly diverse, reflecting their 
different business models.  

 

Table 3: Total income for entities per AFS,(R million; 2009/10 to 2013/14)  

 

ARC CGS CSIR HSRC Mintek MRC TIA 

Core Grant Income 2,985.54 703.50 1,765.56 759.83 677.73 1,148.99 1,574.50 

Government Grant Income 342.93 14.00 910.55 67.63 199.64 61.64 -  

Private Income 1,431.89 14.91 829.28 20.48 1,343.43 69.93 -  

SoC Income -  134.91 137.83 12.87 1.88 
 

-  

Other Public Income -  131.43 4,174.31 225.62 219.63 101.65 -  

Royalty Income -  - 85.73 1.34 0.00 0.26 1.55 

Private International Income -  44.47 377.02 - -   -  

Other International Income -  76.75 459.39 471.14 -  1,256.87 -  

Other Income 120.71 42.66 389.91 142.14 -  164.35 72.75 

Total Income 4,881.08 1,162.62 9,129.58 1,701.05 2,442.31 2,803.69 1,648.79 

Source: Annual Financial Statements, own analyses 
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Figure 7: Total Income (2009/10 to 2013/14) 

 

2.2.2 Proportional Income by Source 

With the exception of Mintek, the public sector is the dominant source of funding for all the entities 
studied.  In the case of Mintek the main source of income is the private sector, while in respect of the 
MRC international income is a significant source. 

Figure 8. Public, private and international funding as a proportion of total income 

 

A more detailed breakdown is shown in the figure below. 

The important findings from this section are as follows: 

 Public investment in the entities amounted to R16.1 billion, representing 70% of total income. 

 Mintek and the MRC are the only entities for which public funding constitutes less than 50% of 
the total income. 
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 Income from local business enterprises (private companies and SOCs) varies from 55% (Mintek) 
to 0% (TIA) of total income, with the average being 18% or R4,086 billion over the five year 
period. 

Figure 9: Income source as a proportion of total income 

 

Source: Annual Financial Statements, own analyses 

Note: The above excludes “other income” which includes financing and related income 

2.3 PIP Expenditure 

Expenditure on PIP projects over the five years amounted to R7.2 billion, representing 32% of total 
expenditure, with the bulk of the expenditure being made by the ARC (44%), followed by the CSIR 
(19%), TIA (12% and Mintek (11%). 

Table 4: PIP expenditure, performance and efficiency (R million) 

  ARC CGS CSIR HSRC Mintek MRC TIA Total 

PIP Expenditure R 3,211.20 R 382.22 R 1,380.05 R 229.30 R 796.27 R 357.02 R 807.2 R 7,163.3 

Performance R 1,431.89 R 194.29 R 1,429.86 R 34.69 R 1,345.31 R 70.19 R 1.55 R 4,507.77 

PIP Proportion 67% 34% 16% 15% 33% 14% 55% 32% 

Efficiency 45% 51% 104% 15% 169% 20% 0% 62% 

Source: Annual Financial Statements, own analyses  

 

Each entity places different emphasis on PIP projects, and accordingly invests a different proportion of 
total income on such projects.  For instance the proportion of PIP investment for the ARC is 67% of 
total income vs. 14% for the MRC.  Furthermore, there are some annual fluctuations as projects are 
initiated and then terminated (most notably for the CGS).  Overall, the trend has been upwards, 
driven mainly by increasing investment by the ARC in PIP projects (see Figure 11).    
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Figure 10. PIP expenditure, performance and efficiency (5 year average) 

 

Figure 11. Five-year trends in PIP investment 

 
 

2.4 PIP Performance 

Overall PIP performance, based on income from business enterprises as presented in the background 
report, has fluctuated over the last five years.  In the years 2008/2009 and 2012/2013, business 
enterprise income for the six Science Councils reached R1 billion, but was less than R800 million in 
2010/11 (see Figure 12).  This decline is even more pronounced if these figures are adjusted for 
inflation.   

The issue of declining business enterprise income to the Science Councils is at the centre of this 
expenditure performance review.  According to the 2011/12  R&D Survey (Department of Science and 
Technology, 2013), business funding of R&D has declined from R9.0 billion in 2008/09 to R8.7 billion in 
2011/12, and direct business funding of R&D in the Science Councils from R153 million in 2008/09  to 
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R68 million in 2011/12.1  It is noted that these figures exclude funding to the ARC from the agricultural 
trusts and also international private sector funding, hence the lower values than shown in Figure 12. 

Figure 12. Science Council performance over the five years (R million) 

 

PIP performance can also be expressed as a percentage of total income, and as already noted, this 
varies widely between the six entities from 2% (HSRC) to 55% (Mintek).  Although this is not 
considered to be a causative relationship, private sector income as a percentage of total income is 
higher for organisations which derive more income from products and services vs other partnership 
types (see Figure 13) 

 

Figure 13. Higher levels of income from products and services correlate with higher private sector 

income 

 

                                                        
1cf. Department of Science and Technology. 2013. National Survey of Research and Experimental Development (2010/11 Fiscal Year), 

(Pretoria). 
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2.5 PIP Efficiency 

We now consider the final parameter in this analysis, namely the PIP efficiency ratio, which has been 
defined as the ratio of PIP performance to PIP investment.  Excluding TIA, the five year average for PIP 
efficiency is 72%, with the ratio falling over the 5 year period from its high in 2008/09 of about 100% 
to the 2012/13 value of 67% (see Figure 14). 

Figure 14. PIP efficiency for the six Science Councils over the 5 year period 

 

We note that TIA is not included in the calculation of the average PIP efficiency since it is a funding 
and not a performance agency.  As a consequence there is only a limited expectation that this agency 
will secure funding from the private sector; over time royalty and license payments can be expected 
but these will be more limited. 

Annual fluctuations in the efficiency ratio over the 5 year period are shown in Figure 15, from which it 
is clear that much of the annual average variation is due to the fluctuating performance of Mintek. 

Figure 15. PIP efficiencies per year from 2008/09 to 2012/13  
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The benchmark value for PIP efficiency is considered to be 100%.  In other words, for each unit of 
funding invested in a PIP project, there is a reasonable expectation that an equivalent unit of income 
will be obtained from a private sector partner, equivalent to a co-funding ratio of 1:1.  

Interestingly, partnership performance (measured as the % private sector income) and PIP efficiency 
show a broadly linear correlation for the six Science Councils, suggesting that councils achieving high 
levels of private sector income are also more efficient at forming partnerships with the private sector, 
as measured by higher levels of PIP efficiency (see Figure 16).   

Figure 16. PIP efficiency rises with higher relative income from the private sector 

 

The key points from this section are: 

 PIP efficiency varies widely within the six entities. 

 The overall PIP efficiency has declined over the past five financial years for reasons which have 
not been explored in this study, but match the overall decline in private sector R&D and 
suggest both a diminishing appetite for R&D and/or decreasing relevance of public research.  
Further work is required to establish the reasons for this decline. 

 Entities with higher private sector income as a proportion of total income have a higher PIP 
efficiency.  This correlation may simply reflect the importance of strong partnerships with key 
customers; for instance, an organisation which depends on the private sector for 60% of its 
income will be highly incentivised to offer relevant expertise, products and services to these 
customers, and have a higher PIP efficiency as a consequence. 

 Products and services, as a partnership type are more important in entities with a high private 
sector income (such as Mintek). 
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In respect of the TIA it is noted that the performance measure indicated above is not useful at this 
stage given the very limited private sector income derived by the entity. Given its core mandate to 
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TIA’s administration ratio is on average about 30% over the period 2009/2010 to 2012/2013, which is 
high relative to the standard benchmarks.  However this ratio has been falling in the recent years, and 
is now about 7% based on the data for 2012/13 (see Table 5). 

 

Table 5: TIA Costs as % of Funds Disbursed 

 
2009/10  

(3 months) 
2010/11 2011/12 2012/13 

Total/ 

Average 

Funding (R millions) 9.6 316.9 179.9 300.9 807.2 

Administration Costs (R millions) 20.9 256.0 43.2 24.1 344.1 

Administration Ratio 68% 45% 19% 7% 30% 
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3 Overall Findings 

 On the basis of the data it is evident that across the five years the PRIs studied have expended 
some R7.2 billion on PIP projects.  Over this same period some R4.5 billion in private income 
has been generated. 

 Most PRIs, with the exception of Mintek and the CSIR are not efficient or effective in respect of 
partnering with the private sector, achieving a PIP efficiency of considerably less than the 
benchmark value of 100% (or ratio of 1:1).  There are therefore significant opportunities for 
improvement.  

 However it is important that a balanced view be adopted as this “lack of performance” is not 
necessarily of concern – given the differing mandates and business models. 

 On the basis of a review of the data, engagements with the PRI’s as well as documentation it is 
evident that the overall mandate to drive private sector partnerships is not well defined or 
sufficiently explicit and in instances not a key objective of the PRIs. The evidence is in the 
highly variable level of expenditure as well as performance in respect of PIPs. 

 Further to the above it is evident that PRIs are not measuring PIP-related expenditure and 
performance. This is compounded by the fact that appropriate data is not collected or tracked 
and in some instances no useful project level accounting is in place. There is an urgent need for 
a better standardised reporting framework. 

 The analysis also suggests that performance in respect of PIPs is closely related to current 
business models adopted by the PRIs. These in turn are related to the structure of the 
industries or sectors that the PRIs serve. 

 In reviewing the available data is evident that there is no clear or direct link between 
expenditure by the PRI’s on PIP and national R&D expenditure. In part this may be explained in 
the current study by the relatively short timeframe of 5 years given the considerable lag factor 
evident in many significant R&D projects (a 10 – 20 year timeframe appears to be more 
reasonable). Nevertheless there is no evidence to support an argument that increasing funding 
of PRI’s for PIP will result in any significant increases in private sector R&D spend.  In large 
measure this is a result of a variety of other factors at play in private sector decisions to invest 
in R&D, including industry structure, competition and broader macro-economic factors. 


