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Abstract

The paper explores the patterns of business investment 
in research and development (R&D) using evidence 
from companies in South Africa in comparison with 

indicators for a number of other countries. This study 
covers the period 2006–2016, the studied companies were 
grouped by the amount of R&D expenditures (BERD), the 
number of reports on research performance for the first 
and last years of monitoring. A typical characteristic of 
private sector R&D activities is the uneven distribution 
of resources in space and time. The major financial and 
other assets are concentrated within few large companies 
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from a limited number of industries, while the majority 
of small and medium-sized enterprises invest in R&D 
projects only sporadically, for a period of no more than 
two consequential years. Firms that perform R&D for 
longer periods invest in R&D incrementally and remain 
more persistent than enterprises performing less R&D 
for shorter time periods. In view of the common nature 
of a number of several patterns, these observations 
suggest different approaches to policies supporting R&D 
performance in the business sector not only in South 
Africa, but also in other countries.
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Introduction
R&D performance is increasing worldwide and more 
so in the developed countries where R&D is driven 
mostly by the business sector. The increasing depen-
dence on service-orientated sectors across the globe, 
the rise of knowledge-driven industries, and the emer-
gence of knowledge economies over the preceding de-
cades has radically transformed the way business and 
economies operate and support growth within coun-
tries. The influence of these incrementally transfor-
mative shifts in the nature of production has similarly 
influenced the performance of R&D. These shifts have 
also influenced R&D policy within these countries to 
account for the rapid changes over the last few years. 
The impacts of these changes have however been un-
equal and have not been equally transformative within 
the Global South. This is particularly evident within 
developing countries, where most R&D is performed 
in the public sector and funded by the government. In 
developed and developing countries however, R&D 
performance in the business sector is concentrated 
in a few industries and at a relatively small number of 
firms. In addition to concentration as a characteristic 
of R&D performance, a significant number of firms are 
persistent in their performance of R&D year after year 
while a larger number exhibit volatility, appearing for 
one or two years only and spending little on R&D per-
formance.
Large firms are more likely to be performers of R&D 
than the small and medium size enterprises (SMEs). 
There are several reasons for this: large firms have the 
financial and human resources to pursue large multi-
year R&D projects, which may take years to yield com-
mercial outcomes. Furthermore, they have the capacity 
to protect their intellectual property. They possess the 
infrastructure needed to support the projects and they 
are able to employ and retain experienced personnel 
with relevant skills [Antonelli et al., 2013]. This is in 
contrast with SMEs where many of these conditions 
are not always possible to meet or initiate. 
It has been argued that concentration is a result 
of smaller firms abandoning their R&D activities 
[Rammer, Schubert, 2016]. Rammer and Schubert 
further argue that their research shows the decline in 
the number of small R&D performers is not a result 
of economic downturns. The number of smaller firms 
performing R&D continued to decline after the 2008-
2010 economic recession while the larger persistent 
R&D performers continued R&D efforts during and 
following this period. The point is that persistence and 
concentration cannot be explained by business cycles, 
both are a permanent phenomena. However, it also 
known that business enterprise R&D (BERD) is af-
fected by economic conditions, that is the availability 
of funding and aggregate demand [OECD, 2017]. This 
may further be influenced by the very nature of R&D, 
as defined in the Frascati Manual [OECD, 2015]. This 
definition maintains that the nature of R&D must in-
clude a level of uncertainty, novelty as well as systematic 

approaches toward the creative work undertaken. The 
uncertainty aspect often limits the scope and willing-
ness to initiate R&D projects, when the commitment 
of time, human, and financial investment required to 
achieve these project goals is considered. 
The concentration and persistence of R&D have value 
in terms of policy and economic contributions. Path-
dependency, the likelihood that a firm will repeat its 
R&D activities given its past performances, is an ex-
ample [Máñez et al., 2010]. Management capacity and 
the performance of R&D increase through learning 
by doing over time. Learning from R&D performance 
may influence the R&D persistence of firms [Máñez 
et al., 2010; Rosa, Mohnen, 2013] and their absorptive 
capacity [Cohen, Levinthal, 2006].
Performing R&D infrequently leaves the firm in a far 
less capable state to resume R&D operations at a later 
stage. This is a result of the technologies and facilities 
for R&D becoming obsolete, together with the loss of 
human resources required to perform R&D.
A decision not to perform R&D is not easy to reverse, 
the firm loses its skills and capabilities to undertake 
R&D, and market opportunities erode with time 
[Rammer, Schubert, 2016]. Máñez et al. [Máñez et al., 
2009] support these arguments that sunk costs make 
it difficult for firms to re-enter and exit the R&D land-
scape [Máñez et al., 2009]. Nevertheless, there is still 
significant volatility where there is a large number of 
one-off R&D performers and those that abandon their 
R&D activities after a few years. The reasons may differ 
from country to country, but the phenomenon is com-
mon and may have an impact upon system-wide R&D 
investment.
This paper draws on the trends of R&D performance 
of South African firms in the ten-year period of 
2006/2007 to 2015/2016. The concentration of R&D 
performance, persistence in the performance of R&D, 
volatility of R&D performers, and dominant indus-
tries are examined. This approach follows similar work 
performed elsewhere [Schellings, Gault, 2002; Rammer, 
Schubert, 2016]. Based on the empirical evidence, poli-
cies for promoting R&D in South Africa are consid-
ered. While the paper deals with South African firms, 
the findings and recommendations may be broadly ap-
plicable across the continent and the developing world. 

Methodology
The national R&D survey team at the Human Sciences 
Research Council (HSRC) has developed its in-house 
database of R&D performers among firms in South 
Africa over the past 18 years. 
This paper uses business sector R&D expenditure data 
collected in the ten-year period between 2006/2007 
and 2015/2016. The firms were divided into six R&D 
expenditure groups, which are based on the amount 
of money spent on R&D performance in South Africa. 
The R&D expenditure groups were created based on 
either the last year of the appearance of the firm in 
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the survey or the first year of its appearance (Table 1). 
Firms were also classified according to the number of 
times they reported R&D performance in the ten-year 
period being studied.

Findings
The business sector is the largest performer of R&D in 
South Africa. Despite its dominance regarding gross 
domestic expenditure on R&D (GERD), business ex-
penditure on R&D (BERD) declined in nominal terms 
between 2008/2009 and 2010/2011 and began pick-
ing up from 2011/2012 (Figure 1). On the contrary, 
the ratio of BERD to GERD has been declining since 
2009/2010 to below 50.0% and it looks set to approach 
the 40% mark unless there is an upswing of BERD in 
the following survey periods. The reasons are many, 
but the one that stands out for this series is the decline 
in BERD due to the impact of a policy decision during 
this period. Other R&D performers that ceased R&D 
over the same period may have exacerbated the decline.

This trend however, is not unique to the South African 
R&D system nor to developing countries. When re-
viewing BERD/GERD data from the OECD Main 
Science and Technology Indicators (MSTI) (OECD, 
2019), it emerged that a large number of countries ex-
hibit a similar decline in BERD/GERD ratios across the 
recent reference period. Figure 2 shows that Mexico, 
Argentina, Greece, and Portugal1 have recorded gen-
eral decreases in the BERD/GERD ratio within the 
ten-year reference period (2006-2015), in which most 
had a BERD/GERD ratio below 50%. Declining BERD/
GERD ratios are key indicators pointing to possible 
changes in domestic R&D systems. These changes may 
be related to turbulent economic conditions, declining 
private investment, changes to the political and policy 
environment, and minimal Foreign Direct Investment 
(FDI). 
The analysis of the results begins with a review of the 
distribution of firms, according to expenditure group, 
in each of the ten years examined in this paper.
Metadata from the National R&D survey series pro-
vides information on the total number of firms re-
turning survey questionnaires (containing R&D 
information) each year across the ten-year reference 
period (Table 2). The R&D survey on average covers 
approximately 500 firms, despite larger numbers being 
requested to participate annually. The impact of the 
2008 financial crisis on the number of South African 
R&D performing firms can be observed within the da-
ta in Table 2, however, it appears from 2014/2015 that 
the number of R&D performing firms are increasing. 
The business enterprise sector in South Africa consists 
of large and small R&D performing firms. The firms 
represented in the South African survey are not rep-
resentative of all domestic businesses, but a purposive 
sample of R&D performing firms within the domestic 

Таble 1. R&D Expenditure Groups 

Expenditure Group ZAR
Massive R&D 40 million or more
Large R&D 20 million – 39 999 999
Medium Upper R&D 10 million – 19 999 999
Medium Lower R&D 5 000 000 – 9 999 999
Small Upper R&D 1 000 000 – 4 999 999
Small Lower R&D less than 1 000 000

Note: all R&D expenditure in this paper is in current Rands (ZAR).

Source: authors.

Figure 1. South African BERD and the BERD/GERD Ratio (2006–2016) 

Source: [HSRC, 2017].
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Таble 2. Number of Firms Present in Annual South African R&D Surveys  
by R&D Expenditure Groups (2006/2007 – 2015/2016) 

Expenditures 
(ZAR millions)

2006/ 
2007

2007/ 
2008

2008/ 
2009

2009/ 
2010

2010/ 
2011

2011/ 
2012

2012/ 
2013

2013/ 
2014

2014/ 
2015

2015/ 
2016 Total

More than 40 53 59 59 58 54 53 53 55 61 60 565
20–40 51 51 51 59 47 50 37 38 36 34 454
10–20 49 59 65 53 47 47 46 52 52 52 522
5–10 63 59 64 60 57 48 58 50 58 54 571
1–5 248 262 282 255 106 114 127 115 152 133 1794
Less than 1 213 233 241 162 64 68 81 68 78 132 1340
Total 677 723 762 647 375 380 402 378 437 465

Source: [HSRC, 2017].

Figure 2. BERD/GERD Ratio, South Africa  
and Selected Countries (2006–2015)

Sources: [OECD, 2019; HSRC, 2017].
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private sector. This sample consists of R&D perform-
ing units whose investment in R&D activities covers 
a broad range of expenditure values. The segments 
within these investment profiles have been further dis-
aggregated to best reflect the size and nature of R&D 
investment across the private sector (see Table 1 above).
Understanding the profiles of R&D performing firms 
within the South African economy relates not only to 
the relative size of annual R&D investments but also 
to the regularity of this investment across a given time 
period. This relates to the concept of persistence of 
R&D investment, which is the individual enterprises’ 
continued annual investment in R&D activity as re-
flected within subsequent R&D survey measures. At 
the opposite end of this spectrum, is the notion of 
volatility where firms appear less frequently in annual 
R&D statistics as a result of less persistent investments 
or investment strategies as they relate to internal R&D 
programs [Rumbelow, Blankley, 2012]. Understanding 
R&D persistence and volatility allows researchers and 

policy makers to devise instruments that will support 
various actors in any R&D system that will move one 
toward adopting strategies that advance a strategic ad-
vantage that propel knowledge generation, and ensure 
adequate knowledge transfer and human capital devel-
opment. Kang et al. (2017) argue that acquiring knowl-
edge consistently through R&D investment across a 
longer period is more efficient than investing a similar 
total value in half of the original time period [Kang et 
al., 2017].
Between the concepts of R&D persistence and volatil-
ity rests a similar concept of R&D concentration. This 
relates to a large amount of R&D performance emanat-
ing from a relatively small number of R&D performing 
firms. While there will always be some level of R&D 
concentration in an economy, at a general level or 
within particular industrial sectors, the concentration 
of R&D indicates a large amount of R&D expenditure 
originating from a small number of firms. 
R&D performing firms were classified using the 
groupings indicated, based on their annual R&D in-
vestment profile. As expected, firms investing larger 
annual R&D budgets contributed significantly more to 
total BERD, when compared to firms committing to 
smaller BERD investments. When reviewing the South 
African data, it is clear that the number of firms invest-
ing larger amounts in the performance of R&D rep-
resent a smaller portion of the total number of firms 
surveyed. Figure 3 above demonstrates this finding, 
wherein 61.0% of total BERD in South Africa across a 
ten-year period, was invested by only 5.0% of compa-
nies that performed R&D within this period. 
At the opposite end of Figure 3, it remains clear that 
the largest number of firms (71.0% in the two smallest 
classes) contribute a significantly smaller share to total 
R&D performance (8.0% of funding spent). 
This pattern is indicative of highly concentrated of 
R&D in South Africa and may highlight the need for 
strategic policies to best address the relative persis-
tence, volatility, and concentration of R&D activity. 
Alternatively, the concentration phenomenon can 
be assessed using the number of firms as illustrated 
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in Table 3. From 2013/2014 to 2015/2016, the top 10 
firms made up almost half of BERD. In 2014/2015 
and 2015/2016, the top 100 firms contributed 88.6% 
and 88.9% of BERD, respectively, while the remaining 

~10% of BERD per each year was from the rest of the 
firms, consisting of about 337 firms. 
In this regard, it may be difficult to make confident 
conclusions about the composition of the rest of firms 
(“the tail”). Although there is no evidence of causal-
ity, one can assume though that the rest of the tail is 
a combination of firms with small R&D expenditures 
as well as the contribution of small firms that naturally 
spend less on R&D. The former and the latter may just 
as well be the firms that quit after one or two years. 
Similarly, they may well be persistent but contributing 
little to BERD every survey cycle (see Table 2, number 
of firms spending less than ZAR 1 million over the ten-
year period). 
The phenomenon described above is not unique to 
South Africa. For instance, the OECD STI Scoreboard 

2017 indicated that the 50 largest domestic R&D per-
formers account for 40% of BERD in Canada and the 
United States, 55% in Germany and Japan, and 70% in 
Denmark and New Zealand. However, the interpreta-
tion of the results should take account of the size of 
the country and number of business R&D performers 
[OECD, 2017].
South Africa’s R&D investment is not only concentrat-
ed within a group of large firms; it is also concentrated 
within particular sectors of the economy. Among the 
largest business R&D performers (> ZAR 40 million), 
73.6% of total expenditure on R&D performance was 
performed within the financial intermediation, real 
estate, business services, and manufacturing sectors 
(Figure 4). 
The remaining sectors within this group of R&D ac-
tors include the mining and quarrying, electricity, gas, 
and water supply, and community, social, and personal 
services sectors. As already discussed, this group of 
massive R&D performers accounts for 61.0% of total 

Таble 3. BERD Concentration by the Largest R&D Performing Units 

Reporting period 2006/ 
2007

2007/ 
2008

2008/ 
2009

2009/ 
2010

2010/ 
2011

2011/ 
2012

2012/ 
2013

2013/ 
2014

2014/ 
2015

2015/ 
2016

Number of observations 677 723 762 647 375 380 398 374 437 403
BERD (ZAR millions) 9243.2 10 738.5 12332 11 139.2 10 059.0 10 464.0 10 570.7 11 782.8 13 291.0 13 815.0
Top 300 (%) 95.9 95.7 95.7 96.1 99.5 99.5 99.4 99.6 99.0 99.4
Top 200 (%) 91.7 91.6 91.9 92.0 96.7 96.9 96.8 97.3 96.5 97.2
Top 100 (%) 79.2 79.3 80.8 79.5 85.9 86.4 87.7 88.9 88.6 89.8
Top 75 (%) 72.7 73.4 75.7 73.5 79.9 80.4 82.6 84.0 83.9 85.6
Top 50 (%) 63.8 64.8 68.0 64.8 71.3 71.9 74.3 76.2 76.5 78.6
Top 25 (%) 48.4 50.3 55.5 50.0 53.9 55.9 59.7 62.3 63.0 64.8
Top 10 (%) 32.7 35.1 42.0 33.5 35.7 37.0 43.3 45.1 46.7 47.4

Source: [HSRC, 2017].

Figure 3. Distribution of R&D in South Africa  
by Groups of Companies(%) 

Source: [HSRC, 2017].
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business R&D within this period. The five sectors in-
cluded in the above figure account for 92.0% of these 
segments’ total R&D investment, indicating a highly 
concentrated focus around the services and manufac-
turing sectors. This trend is similarly visible in other 
industrialized economies around the world including 
the US, the UK, Germany, and multiple others.
The concentration of R&D is further visible through 
government support and expenditure on the R&D ac-
tivities of the public business firms, the state-owned 
enterprises (SOEs). The SOEs are classified and mea-
sured along with private sector enterprises in the R&D 
survey. These firms contribute significantly to numer-
ous classifications of R&D performers, however, in 
the cohort of massive R&D performers they appear 
to be highly persistent within this reference period 
(2006/2007 – 2016/2017). This investment in R&D on 
an annual basis is aligned with the mandate of SOEs in 
South Africa, which is geared toward achieving vari-
ous socioeconomic goals set by government. 
Within the reference period, 13 of these SOEs have 
been present in the R&D survey for four or more years 
(Table 4). The majority of these SOEs are within the 
massive R&D performer cohort and had been present 
in the South African National R&D survey for seven 
or more years investing an average of ZAR 400 million 
annually.

How Concentration, Persistence, and Volatility 
Manifest Themselves in the South African R&D 
Surveys
The review of the R&D performers within the stipulat-
ed ten-year period shows that 1,437 R&D performers 
participated in the survey and provided information 
on national R&D statistics. The data shows that the 
largest portion of firms investing in R&D activity do 
so for shorter, rather than longer periods.
Table 5 shows the presence of two expenditure cat-
egories where the year 1 population (537) exceeds 
that in year 10 (144). Of the 1,437 firms in the survey, 
537 (37.4%) firms were present for just one year while 
just under 50% of all firms surveyed within a ten-year 
period engage in R&D activity for two years or less. 
Conversely, only 10.0% of the total sample were con-
tinuously performing R&D for 10 years, accounting for 
only 144 of the 1,437 companies surveyed within this 
period. Fewer firms were persistently active beyond 
four consecutive years. This may be because of pri-
vate R&D funding or R&D project-specific time scales. 
Furthermore, this may be indicative of a defined tim-
escale for public funds to be invested in R&D at SOEs 
and funding of private R&D by the South African gov-
ernment. Among these 1,437 firms, the largest num-
ber of firms invested less than ZAR 5 million in R&D 
activities (1,055 or 73.4%), while very few firms (93 or 
6.5%) invested ZAR 40 million or more in R&D activ-
ity during the ten-year period. 
Table 6 presents total BERD in the most recent year of 
firms’ appearance in the survey. These data paint a dif-
ferent picture when looked simultaneously with data 
presented in Table 5, which is related to the proportion-
al representation of R&D performing firms across the 
reference period. Notwithstanding the larger numbers 
of firms represented in the smaller R&D investment 
value groups (Table 6), the largest R&D investment 
value was derived from among the smaller group of en-
terprises, investing ZAR 40 million or more annually 
in R&D across the ten-year period. This analysis con-
firms that the 39 firms represented in the ZAR 40 mil-
lion+ group, which had persistently invested in R&D 
for 10 or more years, account for 40.6% of total R&D 
expenditure across the ten–year period. Counter to 

Таble 4. State-Owned Firms’  
R&D Investment - Profile

Group Average R&D 
Spendings, ZAR

Year 
Count

Electricity, Gas and Water Supply 812 966 410 9
Transport, Storage and 
Communication 421 702 588 8

Manufacturing 322 429 639 7
Agriculture, Hunting, Forestry 
and Fishing 13 817 443 4

Source: [HSRC, 2017].

Таble 5. Number of Firms by Years Invested in R&D and BERD Values

Expenditure group  
(ZAR millions)

Years of R&D survey coverage 
Total

1 2 3 4 5 6 7 8 9 10
More than 40 6 7 11 9 1 4 6 5 5 39 93
20–40 9 6 4 12 6 4 3 5 5 22 75
10–20 19 13 9 8 10 6 4 5 5 27 106
5–10 19 17 9 19 5 2 5 4 6 22 108
1–5 192 72 46 105 27 15 25 13 11 22 528
Less than 1 292 45 41 74 18 17 11 8 9 12 527

Total
537 160 120 227 67 48 54 40 40 144

1437
37.4% 11.1% 8.4% 15.8% 4.7% 3.3% 3.8% 2.8% 2.8% 10.0%

Source: [HSRC, 2017].
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2  It is also interesting to observe that there has been the Scientific Research and Experimental Development (SR&ED) tax credit program in place for decades  
along with other support programs available through the Industrial Research Assistance Program (IRAP) [Government of Canada, 2019; NRC, 2019]. 
South Africa has a R&D Tax Incentive program, Support Program for Industrial Innovation (SPII), Technology and Human Resources for Industry Pro-
gram (THRIP), and other instruments designed to boost R&D and innovation across the South African firms.

the representativeness of enterprises in Table 5, firms 
present in the R&D survey for fewer than two years at 
any level of investment value only account for 16.0% of 
total R&D investment (Table 6). 
The findings in Tables 5 and 6 are similar to those found 
in a Canadian study where there is a large number of 
firms with less than $100,000 (top spending in Canada 
was $10 million or more) and present for only one year 
[Schellings, Gault, 2002]. The pattern of concentration, 
persistence, and volatility is similar in these countries 
despite the differences in the structure of the firms.2

The findings raise questions about why some firms 
spend little on R&D performance and why they do 
not continue to perform R&D beyond two years. The 
relatively larger number of smaller R&D performers 
can contribute significantly to increasing the stock of 
knowledge as well as encouraging specialization within 
the specific sectors.  These firms may further contrib-
ute to knowledge transfer, human capital development 
and economic growth within their industries. All these 
activities have an impact upon social development and 
policy-specific considerations that may be considered 
toward best supporting small, micro, and medium 
sized enterprises (SMMEs) and start-up companies 
investing in smaller R&D projects [Berry et al., 2002]. 
Another observation that adds to the questions raised 
in the previous paragraph is from comparing the an-
nual average salary of an engineer or scientist in the 
private sector to the BERD of the firm employing them. 
The average salary for an engineer in South Africa is 
about ZAR 500,000 [Average Salary Survey, 2019]. 
This amount may be equal to or less than the R&D ex-
penditures of firms in the lower spending category. 
Given this scenario, there is the possibility that there 
are employees earning more than the BERD of the firm 
which employs them. This further adds to the ques-
tions raised above as to are why these firms performing 
such R&D in the first place. What are the implications 

and the costs thereof? This makes sense if the R&D 
performed in-house is being purchased by others (out-
sourced by other firms). However, this does not fully 
explain how the R&D performing firm maintains its 
R&D competencies over the years.
At the opposite end of this spectrum, it is evident that 
despite the smaller number of firms investing ZAR 40 
million or more (annually) in R&D, this group of firms 
contributes a larger share of total BERD. This con-
centration of larger R&D investment from a smaller 
group of R&D performing business enterprises further 
points to the significant concentration of R&D per-
formance, annually and across the ten-year reference 
period of this study. Despite being a smaller group of 
firms in the private sector, these companies, their as-
sociated projects, staff, potential outputs, and products 
are often highly visible and may attract increased me-
dia coverage and form the basis of corporate expansion 
and growth strategies
Over and above the benefits accrued by the individual 
firm, these larger R&D projects and their outputs fur-
ther promote South Africa as a research destination, 
attracting critical S&T workers, foreign direct invest-
ment, and collaborative opportunities into the domes-
tic R&D system. The questions to ask in this instance 
are what drives R&D at a relatively small number of 
firms and what are the potential spill-overs to stimu-
late R&D at other firms and in other sectors of the 
economy?
The results so far indicate that presence of a higher de-
gree of concentration, in terms of both firm numbers 
and the value of R&D investment. Turning one’s atten-
tion to the notion of persistence of R&D investment, 
a similar yet somewhat different picture of the South 
African business sector emerges. The term persistence 
often goes with the concept of volatility in R&D invest-
ment. While persistence refers to the propensity of an 
enterprise to continue its R&D activity year-on-year, 

Таble 6. ZAR Value of Firms’ R&D Investment by Years Invested and BERD Value Group

Expenditure group  
(ZAR millions)

Years of R&D survey coverage 
Total

1 2 3 4 5 6 7 8 9 10
More than 40 4.1% 2.7% 4.7% 3.5% 0.5% 1.6% 2.6% 5.6% 3.8% 40.6%  13799.36 
20–40 1.3% 0.9% 0.6% 1.8% 0.8% 0.6% 0.4% 0.8% 0.6% 3.3%   2193.63 
10–20 1.4% 1.0% 0.7% 0.6% 0.8% 0.4% 0.3% 0.4% 0.3% 2.0%  1545.68 
5–10 0.7% 0.6% 0.3% 0.7% 0.2% 0.1% 0.2% 0.1% 0.2% 0.8%  769.50 
1–5 2.0% 0.9% 0.5% 1.3% 0.3% 0.2% 0.4% 0.2% 0.2% 0.3%  1241.39 
Less than 1 0.5% 0.1% 0.1% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  226.31 

Total
10.0% 6.2% 6.9% 8.1% 2.6% 2.9% 3.9% 7.2% 5.1% 47.0% 100.0%

1984.47  1229.32 1367.23 1601.37  526.38 580.92  786.16 1428.02 1017.48 9309.54 19775.88
Source: [HSRC, 2017].
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volatility refers to the opposite practice, where enter-
prises engage in R&D activity following intervals of 
reduced or a complete shutdown of R&D operations. 
Much of this R&D persistence and volatility can be 
observed through individual firm submissions to the 
national R&D survey series, as firms continually indi-
cate the start or temporary cessation of R&D activity 
within a given reference period.
Understanding how the R&D investment behavior and 
its resultant longitudinal patterns manifest within the 
South African business sector remains an important 
research opportunity emerging from this analysis. One 
element of this complex series of interrelated patterns 
determining R&D investment strategies manifests it-
self within the individual firm levels of R&D persis-
tence and volatility over time. 
The data demonstrates that a larger number of firms 
enter the South African R&D statistics with a very low 
level of R&D investment and only perform R&D for 
two years or less. These firms usually invest less than 
ZAR 5 million annually and account for 48.5% of all 
R&D performing firms within this ten-year reference 
period. This may mean that the individual firm may 
re-engage in R&D activities some years into the future 
or in relation to a different product, however, in terms 
of R&D investment, the data series does tend to show 
interruptions that are more frequent within this level 
of R&D investment. 
As discussed in an earlier section, only 10.0% of firms 
within this analysis continually invested in R&D across 
a ten-year reference period. Investment in R&D per-
formance is highly concentrated in this smaller sub-
set of R&D performing firms in South Africa. Among 
the 1,437 firms, 144 (Table 5) were present in each 
survey year within this analysis. This smaller sub-set 
represents the most persistent R&D enterprises in 
South Africa. Among these 144 firms, 61 account for 
the largest contributions to BERD across the ten-year 
period. The 61 firms have had an average R&D invest-
ment value exceeding ZAR 20 million for 10 or more 
consecutive years since 2006. This persistence of large 
BERD contributors is evident, with 42.0% of compa-
nies who invested ZAR 40 million or more per annum 
being consistently in the R&D survey for 10 or more 

years (Table 7). This trend continues with a minimum 
of 25.0% of all large BERD contributors (greater than 
ZAR 5 million) similarly remaining active for nine or 
more consecutive years in the survey series. 
Persistence in R&D activity at firms across multiple 
consecutive measurement periods remains important 
as it ensures a stable and productive R&D system and 
effective outflow of skills and knowledge. The data 
in Table 7 highlights the third major finding of this 
analysis, that firms committing BERD for an increased 
number of consecutive years tend to demonstrate larg-
er annual investments over a longer periods compared 
to the majority of smaller BERD investments that gen-
erally span two years or less. 
This trend is demonstrated in Table 7, wherein the 61 
firms, investing more than ZAR 20 million in BERD for 
a period of 10 or more years contribute more to BERD 
than all firms investing any value of BERD for four 
or fewer years (1,044 enterprises). The BERD within 
the top two expenditure categories in the 10-year plus 
group (> ZAR 20 million) accounts for 87.0% of the 
total BERD investment for this highly persistent group 
of firms. Similarly, the 144 highly persistent firms (ir-
respective of BERD value) measured in the R&D sur-
vey for ten or more years account for 35.0% of total 
national GERD inputs. 
The value and importance of this group of firms is sig-
nificant and underlines the contribution that a holistic 
awareness of the importance of R&D persistence and 
volatility can illuminate over time. 
The above analysis indicates that 30.0% of all BERD 
across the ten-year reference period is committed to 
R&D from within a very small group of firms investing 
ZAR 20 million or more in annual R&D activity. 
In their 2017 paper, Kang et al. similarly note that 
firms investing in R&D performance generally create 
greater “consistency over the long run and is more effi-
cient than the same total investment over a shorter pe-
riod” of time [Kang et al., 2017]. This trend is similarly 
visible in the South African R&D survey data. Table 8 
illustrates the influence of persistence and concentra-
tion on BERD over the ten-year reference period. 
The above data illustrates how the natural attrition or 
volatility of firms entering and leaving the R&D survey 

Таble 7. BERD Investment Group and the Persistence of Firms  (%)

Expenditure group  
(ZAR millions)

Years in R&D survey coverage
Total

1 2 3 4 5 6 7 8 9 10
More than 40 6.45 7.53 11.83 9.68 1.08 4.30 6.45 5.38 5.38 41.94 100
20–40 12.00 8.00 5.33 16.00 8.00 5.33 4.00 6.67 5.33 29.33 100
10–20 17.92 12.26 8.49 7.55 9.43 5.66 3.77 4.72 4.72 25.47 100
5–10 17.59 15.74 8.33 17.59 4.63 1.85 4.63 3.70 5.56 20.37 100
1–5 36.36 13.64 8.71 19.89 5.11 2.84 4.73 2.46 2.08 4.17 100
Less than 1 55.41 8.54 7.78 14.04 3.42 3.23 2.09 1.52 1.71 2.28 100
Total 37.4 11.1 8.4 15.8 4.7 3.3 3.8 2.8 2.8 10.0 100
Source: [HSRC, 2017].
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shows an average loss of 60.0% across all BERD invest-
ments within the period. These losses are greatest with-
in the smaller BERD investment groupings and appear 
50.0% lower in the highest BERD grouping. Among 
the 213 enterprises that featured in the R&D survey 
in Year 1, which committed less than ZAR 1 million in 
BERD, only 25 still reported ongoing R&D in year 10, 
indicating an attrition rate of 88.3%. Converse to that, 
when studying the data for firms entering the survey in 
Year 1, committing ZAR 40 million or more in BERD, 
55.0% of those units still appeared in the R&D survey 
following Year 10. Similarly, when appraising financial 
investment in R&D over the period, enterprises invest-
ing smaller amounts of BERD in Year 1 tend to show a 
reduction in R&D expenditure in Year 10. 
However, similarly to the appraisal of unit count data, 
firms investing ZAR 10 million or more in Year 1 have 
generally demonstrated an increase in BERD commit-
ment in Year 10 of between 17.0% and 45.0%. The data 
in Table 8 further illustrates the fourth important find-
ing from within this study that business enterprises 
that remain active in R&D for longer periods begin to 
invest increased BERD values and remain more persis-
tent than enterprises committing less BERD for shorter 
periods (two years or less).
Given the results above and notwithstanding the fact 
that firms do not perform R&D for the sake of it, there 
is still a need for instruments that can be used to incen-
tivize firms to perform R&D on a continual basis. 

Conclusion
There are four key findings from the data. The South 
African business sector does not differ from that of de-
veloped countries in terms of persistence, concentra-
tion, and volatility of R&D performance. Firstly, there 
is a large number of firms participating in the survey 
for one or two years and spending less than ZAR 1 mil-
lion. Secondly, South Africa’s business sector’s R&D 
performance is concentrated in a few firms that spend 
large amounts of money on R&D performance. They 
are the largest contributors to BERD.  South Africa’s 
business sector R&D investment is also concentrated 
within particular sectors of the economy. The two 
main ones are the financial intermediation, real es-

tate, and business services sector and the manufactur-
ing sector. Thirdly, firms that remain engaged in R&D 
performance for longer periods tend to invest more in 
R&D performance and remain more persistent than 
enterprises committing less for shorter times. 
The large number of firms reporting R&D expenditure 
of less than ZAR 1 million and participating in the sur-
vey for one year only should be further scrutinized as 
this study can only assume it is largely smaller firms 
making up the “tail” of BERD. Firms that spend more 
than ZAR 40 million drive R&D spending in South 
Africa. 
The policy question raised by these figures is how firms 
can be encouraged to increase their R&D spending 
and continue such spending over an extended peri-
od in a way that supports other government policies 
such as those dealing with sustainable development 
and inclusion. Public support of private R&D is usu-
ally through R&D tax subsidies, direct government 
grants, contracts and other instruments. While gov-
ernment support of the business sector is desirable, it 
can have unintended consequences. There are differ-
ent opinions regarding this. Rosenberg (1976) argues 
that policy makers should devote resources to those 
firms with a higher probability of continuing to per-
form R&D because the cumulative nature of the learn-
ing process may cause persistence [Rosenberg, 1976]. 
He further argues that the generation of knowledge 
is based on previous knowledge and affects future re-
search. Other schools of thought suggest that the al-
location of resources to high performers of R&D may 
lead to the exclusion of small firms and newcomers 
[Rammer, Schubert, 2016]. They also argue that alloca-
tion funds to persistent firms may be efficient because 
the expected output is maximized. 
Persistence also boosts the probability of receiving 
funding if a firm has a proven record of successful 
performance over the years. However, the allocation 
of funds to known performers may also lead to de-
pendence on a small amount of industries. Other ap-
proaches to funding which have been used in a 
number of countries is the voucher scheme [OECD, 
2010] which allows a small firm to apply for a voucher 
which can be used to pay for assistance from a univer-
sity, polytechnic, or government research organization. 

Таble 8. Concentration, Persistence and Volatility in BERD Investments 

Expenditure group  
(ZAR millions)

Year 1 
units

Year 10 
units

Unit change 
(%)

Year 1 BERD  
(ZAR)

Year 10 BERD  
(ZAR)

BERD change 
(%)

More than 40 53 29 -45.3  6 028 129 000.00 7 088 438 834.00 17.6
20–40 51 25 -51.0  1 378 556 000.00  1 845 183 319.80 33.8
10–20 49 23 -53.1   711 302 000.00  1 034 283 083.50 45.4
5–10 63 22 -65.1   447 218 000.00  391 577 884.00 -12.4
1–5 248 50 -79.8   578 502 000.00  550 327 890.00 -4.9
Less than 1 213 25 -88.3   106 454 000.00  118 264 755.40 11.1
*not adjusted for inflation.

Sources: [HSRC, 2017].
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The empirical findings from this study have raised 
questions about the appropriate policies for persistent 
large R&D performers, smaller R&D performers, and 
firms that spend little time performing R&D. The firms, 
especially large performers, include the state-owned 
enterprises (SOEs) which require a different policy ap-
proach from that for private firms. Similarly, any policy 
intervention may lead to either the intended outcome 
or may have negative impact that affects the R&D per-
formance of firms. 

Finally, an understanding of the concentration of busi-
ness R&D may assist in distinguishing other policies 
such as innovation policy from R&D and S&T policies.  
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