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Effectiveness of technology transfer in public research institutions in South Africa: A critical
review of national indicators and implications for future measurement

Nazeem Mustapha † and Gerard Ralphs †

Centre for Science, Technology and Innovation Indicators, Human Sciences Research Council, South Africa
*Corresponding author email: nmustapha@hsrc.ac.za

South Africa’s poor economic performance in recent years has prompted calls by policymakers for structural
transformation. To break the impasse, a stronger focus on innovation is one strategy the country has articulated
through a new White Paper on Science, Technology and Innovation. Writing from this policy context, we adapt the
revised contingent effectiveness model of technology transfer by including indigenous knowledge as a transfer object
and emphasizes citizen needs and reparations as part of the demand environment, and appropriation as a transfer
medium. Analytically, our use of this adaptation is to critically reflect on the typology of indicators produced in the
first South African national survey of intellectual property and technology transfer at publicly financed research
institutions. We find the dimension of least representation but presumably greatest significance in the typology is that
of ‘public value’. Our contention is that the output-based and commercially-biased indicators of technology transfer
activity, which predominate in the typology, are insufficient to inform decision-making on technology transfer policy
in a context of profound national socio-economic challenges and deep historical legacies of indigenous knowledge
misappropriation. Broader evaluation data would form a richer, more inclusive evidence-base to inform new
investments, as well as ongoing policy assessment, at both institutional and national level.
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Introduction
More than two decades after its democratic transition
from colonial and apartheid rule, South Africa confronts
at least four major socio-economic challenges – poverty,
unemployment, inequality and weak GDP growth – with
persistent negative impacts on social cohesion and well-
being (Soudien, Reddy, and Woolard 2018). Structural
transformation has been posited as a route out of the
impasse, with foreign-direct investment and innovation
understood as among the key catalysts for growth
(Department of Science and Technology 2019; Rama-
phosa 2019). How effective is technology transfer at
South African publicly financed research institutions,
including higher education institutions (HEI) and
science councils, in confronting these broad societal chal-
lenges? Under increasing pressure to demonstrate effec-
tiveness of research policies and programmes to their
constituencies, including taxpaying citizens, this question
faces policymakers at both institutional and national
levels. This paper contributes to the policymaker’s
analytical toolkit in two ways: first, it reflects on the

South African contextual and legislative specificities in
which the practice of technology transfer is carried out;
second, it develops and critically assesses a typology of
indicators used to assess technology transfer effective-
ness. This paper ends with suggestions for formulation
of a wider conception of effectiveness than currently
used in South African research policy discussions.

South African specificities
Inequalities across society and within public research
institutions
Prior to the democratic era, which started with the first
elections in 1994, the country’s highly unequal socio-
economic class, gender and spatial structure was strongly
associated with the racial categories spawned in earlier
colonial discourses, and then intensively legislated and
policed during apartheid. Much of government policy in
the democratic era has been to undo and redress these
intersectional and racially-encoded inequalities, for
example, in the composition of business ownership
through, predominantly, procurement, employment, and
tax policy; as well as across the breadth of government
departments, universities, and within civil society. Up
until the time of writing in early 2020, however, the
nature of South African inequality has remained largely
untransformed, with many studies providing compelling
evidence of stasis (for example, see Levy 2019 for quali-
tative data, and Stats SA 2019 for quantitative data).

Among the legacies of its colonial and apartheid
history are, on the one hand, a set of well-resourced,
research-intensive universities (‘historically white and
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privileged universities’) or technikons (now ‘universities
of technology’), located predominantly in the wealthy
and populous Western Cape, KwaZulu-Natal, Free State,
and Gauteng provinces; and, on the other hand, a set of
less-resourced institutions (‘historically black and disad-
vantaged universities’) in the poorer, lesser populated pro-
vinces (Eastern Cape, Limpopo) (Strydom 2016). Many
of the latter were established by the architects of apartheid
to serve impoverished ‘homelands’ or ‘Bantustans’ with
the implicit and explicit aim of producing a primarily
cheap labour supply for the South African economy.
Recent events within the universities sector, including
the ‘#rhodesmustfall’ and ‘#feesmustfall’ movement
(Habib 2019), have served to highlight the exclusionary
nature of these privileged institutions, and the need for
reform at all levels, both in terms of curriculum and lea-
dership, as well as symbolically.

Legislation, policy goals and policy learning
Nested within these institutions is a set of fairly new tech-
nology transfer organizations (TTO), a number of which
have more elaborate track records within the largely his-
torically white and privileged institutions, while others
are less than a decade old (Mustapha et al. 2017). These
institutions were established within the context of legis-
lation that came into effect on 2 August 2010 – the Intel-
lectual Property Rights from Publicly Financed Research
and Development (Act No. 51, 2008) (IPR-PFRD) (The
Government of the Republic of South Africa 2008). The
IPR-PFRD Act has as its objective to:

…make provision that intellectual property emanating
from publicly financed research and development is
identified, protected, utilised and commercialised for the
benefit of the people of the Republic, whether it be for
a social, economic, military or any other benefit.

The Act further specifies the requirements for realization
of this objective. First, publicly financed research insti-
tutions are required to protect the IP stemming from
their institutions and make it available to the public.
They are to record and report on the benefits of their
research to society and look for opportunities to commer-
cialize the IP. Second, the ‘people of the Republic’ are to
be granted preferential access to the benefits of publicly
generated IP. In particular, the Act mentions small and
black-owned businesses in this regard. Third, the Act
specifies that the inventors of the IP generated must not
only be acknowledged, but also rewarded. Furthermore,
researchers may publish their findings after the evaluation
of a disclosure. Fourth, and finally, according to the Act,
the state may use the IP in the public good, if it deems
this necessary.

From 2010 onwards, the (then) Department of Science
and Technology began to put the provisions of the IPR-
PFRD Act, No. 51 of 2008 into operation. An institutional
structure, the National Intellectual Property Management
Office (NIPMO), was located within the Department
(Government of South Africa 2008).

In the late 1990s and early 2000s, several problems
were identified in the technology transfer structures in
South African publicly financed research institutions.

These challenges encompassed disparate practices in IP
ownership, management and exploitation. A key docu-
ment at the time, South Africa’s National Research and
Development Strategy (‘R&D Strategy’) (DST 2002),
for example, highlighted the need to address ‘inadequate
intellectual property legislation and infrastructure’
(Ibid., p. 15), and an overarching goal of the Strategy
was to protect South Africa’s IP and indigenous knowl-
edge, and conserve South Africa’s unique biodiversity.
Indeed, the protection of IP from publicly financed
research was squarely placed in the context of the
inadequate controls on protection of the unique biodiver-
sity and indigenous knowledge, especially as it relates to
the advances in biotechnology, and the innovation that
research field has spawned.

A topical discussion point at the time of the develop-
ment of the R&D Strategy concerned the trademarking of
rooibos in the US in 1994. Rooibos is often consumed as a
tea, has numerous health benefits, and is indigenous to the
Cederberg mountains of South Africa. Its misappropria-
tion by international enterprises in key export markets
raised concern around the issue of protection of all knowl-
edge that is indigenous to South Africa (Biénabe,
Bramley, and Kirsten 2009). Twenty-five years after the
event, a historic agreement between corporations produ-
cing and selling rooibos and the indigenous San and
Khoi communities was struck (Bloom 2019; Nordling
2019) in 2019. Writes Nordling (2019):

Under the rooibos agreement, the San and Khoi commu-
nities will receive 1.5% of the ‘farm gate price’ – the price
that agribusinesses pay for unprocessed rooibos (Aspa-
lathus linearis), which is endemic to the Cederberg
region, north of Cape Town. For 2019, the government
considers that the compensation will amount to 12
million rand. (US$799,000). The San and Khoi commu-
nities will split the proceeds fifty–fifty. A third group –
small-scale non-white rooibos farmers in the region
who were disadvantaged under apartheid – will share in
the Khoi portion.

The case of rooibos, and others, brought up the need for
standardization and harmonization of these elements per-
taining to technology transfer in the publicly funded
research sector.

New white paper 2019
South Africa’s science, technology and innovation policy
is framed by a newWhite Paper (DST 2019). Its predeces-
sor White Paper, published in 1996, and instituted after
the democratic transition, established the policy basis
for the current national system of innovation as that of
addressing the dual goals of economic growth and
social development. In contrast, the new White Paper
foregrounds the role of innovation and inclusivity. It
states:

This White Paper, which is based on extensive review of
the National System of Innovation (NSI), sets the long-
term policy direction for the South African government
to ensure a growing role for science, technology and inno-
vation (STI) in a more prosperous and inclusive society. It
focuses on using STI to accelerate inclusive economic
growth, make the economy more competitive, and
improve people’s daily lives. It aims to help South
Africa benefit from global developments such as rapid
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technological advancement and geopolitical and demo-
graphic shifts, as well as respond to the threats associated
with some of these global trends. (DST 2019, x)

To the extent that it addresses technology transfer specifi-
cally, the White Paper identifies the following aspects to
be addressed in respect of the IPR-PFRD, including ‘the
expanded impact of Offices of Technology Transfer,
enhanced commercialisation of intellectual property,
support for openness, enhanced support for SMEs, and
the appropriate structure and positioning of NIPMO in
the NSI’ (DST 2019, 36).

Critical assessment of the current indicator typology
using the adapted ‘revised contingent effectiveness
model’
The discussion so far, of both the context of South Africa
in which scientific institutions are nested, and the current
legislative and policy context, provides the backdrop
against which the ‘technology transfer system’ has
emerged. What evaluation approaches exist to assess
this system?

Aspects of technology transfer performance in pub-
licly financed research institutions have gained currency
in the literature in recent decades (for useful meta-ana-
lyses see Bozeman 2000; Caldera and Debande 2010;
Bozeman, Rimes, and Youtie 2015; Dagmara and
Weckowska 2015). In 2019, a special issue of the
Journal of Technology Transfer, themed ‘Effectiveness
of Technology Transfer Policies and Legislation in Foster-
ing Entrepreneurial Innovations across Continents’’,1

examined issues from Western and Eastern Europe,
North and South America, Oceania and Africa. In the
South African context, the topic entered the literature in
the 1980s (Van Houten 1983), but gained greater currency
after new sectoral legislation in 2008, in the context of a
more widespread attempt at professionalization of tech-
nology transfer practitioners in the country.

This increased attention on technology transfer per-
formance in South Africa has ignited new research, in
some cases, and emboldened earlier research efforts. A
longstanding and perhaps the leading commentator on
university-industry linkages in South Africa, Kruss (for
example, 2008, 2018; see also Kruss and Visser 2017)
has led both the conceptual discussion and empirical evi-
dence of South African specificities insofar as the
measurement of innovation is concerned, though focusses
less specifically on technology transfer as a discrete com-
ponent of the broader innovation system. Bailey and
Mouton (2005) have used and extended the work of
Bozeman in relation to discussions on research utilization
and uptake. Wolson (2007) identified constraints faced by
TTOs in the context of the biotechnology sector. Kruger
and Steyn (2019) put forward a conceptual framework
to look at how innovation spaces at universities support
entrepreneurs, with respect to what has become to be
known as the fourth industrial revolution and in South
Africa. Gumbi (2010) developed a review of performance
standards for technology transfer offices, as viewed from
its utility to the institutions to which the offices report and
Nyatlo, Marcus, and Parsons (2015) have since then
developed a framework for effective technology transfer

offices. Finally, Alessandrini, Klose, and Pepper (2013)
have argued that measuring the effectiveness of technol-
ogy transfer in South Africa must consider the country’s
‘socio-economic and institutional specificities’; though
they stop short of elaborating in detail what these are.

The work cited above tended to foreground output-
based performance indicators, with very little emphasis
on assessment of the broader social or economic
impacts of technology transfer. This reflects a significant
gap within the South African literature, within which
this paper situates its discussion and recommendations.

Revised contingent effectiveness model of technology
transfer
The contingent effectiveness model of technology transfer
(‘the model’) was developed in 2000 by Barry Bozeman
(2000), then based at the Georgia Institute of Technol-
ogy’s School of Public Policy. The model was proposed
by Bozeman as a way of organizing a proliferating body
of literature on technology transfer arising from the activi-
ties of researchers and practitioners within universities
and state research facilities in the United States (US).2

The model recognizes, as Bozeman (2000) writes, ‘that
parties to technology transfer have multiple goals and
effectiveness criteria,’ and among the model’s explicit
purposes therefore was the elaboration of a more inte-
grated understanding of effectiveness.

Unfortunately, many studies of technology transfer never
make clear what is meant by effectiveness and seem
simply to assume that we all hold some unspecified
unitary concept of effectiveness […] This assumption is
wrong, as we have shown with both statistical (sic) and
case study (sic) evidence. (637)

On the input side of the original model, as it were,
Bozeman proposed five determinants of effectiveness,
namely: characteristics of the transfer agent; character-
istics of the transfer media; characteristics of the transfer
object; demand environment; and characteristics of the
transfer recipient. On the output side, it proposed six
criteria against which effectiveness is typically but not
uniformly assessed in the literature. These criteria were
opportunity cost, scientific and technical human capital,
political, economic development, market impact, and
‘out-the-door’ (Ibid). The revised model added a single
additional criterion: public value. As Bozeman, Rimes,
and Youtie (2015) write:

The addition of the Public Value criterion arises from the
recognition that transfer agents, particularly public sector
transfer agents but others as well, are housed within
agencies and organizations that are themselves in
pursuit of broad public-interest goals. Thus, their endea-
vors are motivated, influenced, and directed by ever-
changing constellations of public values. (35)

They continue:

Importantly, the Public Value criterion counterbalances
some of the emphasis on economic impacts of technology
transfer. To this end, it is comparable to notions of respon-
sible innovation, which take into consideration equity and
inequality; sustainability, health and safety; and the
improvement of quality of life through addressing
societal needs or grand challenges. The expectation that
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invention and innovation will produce economic growth
is not new; however, inclusion of the Public Value cri-
terion in the Contingent Effectiveness Model acknowl-
edges the fact that economic impacts are sometimes not
the best measure of well-being.

To summarize, the revised thesis of Bozeman, Rimes, and
Youtie (2015) is that researchers and evaluators of tech-
nology transfer understand effectiveness in a multitude
of ways, but that public value is increasingly important
as an effectiveness criterion. Bozeman and Sarewitz
(2011) argue that without consideration of the public
value impact of research, science policy makers will
have little chance of achieving the desired social out-
comes they seek.

Adapting the model for the South African context
One of the gaps we identify in the revised model is the
omission of Indigenous Knowledge as forming part of
the suite of Transfer Objects. To the extent that Scientific
Knowledge is included, as a legitimate form of knowledge,
we suggest the same qualifying criteria for the inclusion of
Indigenous Knowledge. The legitimacy of indigenous
knowledge, in the South African context, is encoded in
South Africa’s Indigenous Knowledge Systems Policy of
2004 and, more recently, in a bill presented to the South
African Parliament in 2017 by Minister of Science
Naledi Pandor, entitled ‘Protection, Promotion, Develop-
ment and Management of Indigenous Knowledge
Systems Bill’. Related to this is the vexed but legitimate
issue of Reparations within the Demand Environment of
the model, and the use of Appropriation as a strategy to
obtain the Transfer Media. The example of rooibos
described above provides the basis for inclusion of these
additional components within the model.

The academic literature on Indigenous Knowledge
Systems (IKS) is voluminous (a useful entry point in
South Africa is Green 2007, 2008). This paper concerns

itself with the integration of IKS with other (scientific)
knowledge systems. Odora Hoppers (2002) discusses the
integration of indigenous knowledge with knowledge
systems, touching on many of the topics pertinent to the
South African policy landscape at the time, stressing that
‘development is crucial if [IKSs] are to be integrated with
other knowledge systems’. More recently, Mistry and
Berardi (2016) revisited the topic within the context of sus-
tainable land use practices from local knowledge and tech-
nologies underlying IKS. The discussion was oriented
towards the problems of environmental degradation and
climate change. These narratives imply the importance of
incorporating non-scientific knowledge such as those
embedded in IKS in the framework for assessment of pub-
licly funded research intellectual property protection. That
is because knowledge generated from local or traditional
sources are increasingly becoming the subject of study by
publicly funded research institutes, as we have argued above.

Additionally, we articulate a concept of Citizen Needs in
the Demand Environment, as forming one critical – but of
course not the only – urgency for universities in South
Africa and by extension their TTOs. Finally, a change we
suggest to the model is to add bidirectionality between Trans-
fer Recipient and Transfer Agent (Figure 1), reflecting a dia-
logical relationship between actors in innovation systems.

Review and clustering of current indicators
A survey has assessed the performance of this nascent
public IP and technology transfer ‘system’ (Mustapha
et al. 2017).3 A subsequent opportunity for structured dis-
cussion was catalyzed in April 2017, when incumbent
Minister of Science and Technology, Naledi Pandor,
launched results of the study. These data were widely
anticipated by research managers, lawyers, and policy-
makers as reflecting a ‘baseline’ of IP and technology
transfer results seven years after the enactment of the

Figure 1: An adapted ‘revised contingent effectiveness model of technology transfer’
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IPR-PFRD Act. In her address, Pandor focussed on a
selection of key indicators showcased in the research
report – technologies managed, licenses executed,
revenue generated, start-ups formed, as well as the skills
levels of staff employed within technology transfer
offices – concluding with modest praise and encourage-
ment to all concerned:

What these results show we are making progress, incre-
mental but progress nonetheless, which is exciting. We
are beginning to see enhancements to economic impact
from public investment in R&D – and that’s what we
all really want for our country.

This section classifies each indicator in terms of the
model, in order to develop an analysis of the clustering
of indicators. To perform this review, we subjected each
indicator to the evaluation question developed by
Bozeman, Rimes, and Youtie (2015) (Table 1, column
2) (Figure 2).

Deepening the critical assessment
Multiple mandates of HEIs and science councils
Weak GDP growth, increasing unemployment, persistent
inequality and widespread poverty in both rural and
urban areas are high on the national policy agenda in
South Africa, as are the dire impacts of these socio-econ-
omic challenges on well-being and social cohesion. This
article suggests that it is vital to maintain a sense of his-
torical perspective as to what has precipitated this set of
challenges, as well as to what has been the typical role
of university and science council technology transfer
practitioners and their institutional leaders in orienting
themselves to these challenges. A critical discussion of
the evaluation of the ‘South African technology transfer
system’, to the extent it can be framed as such, is deficient
without an understanding of the context within which key
events have taken place. Nor can it be divorced from the
greater legislative domain within which publicly financed
research institutions are located, including the rights and
responsibilities of the South African people, as enshrined
in the Constitution.

Indeed, there are multiple and competing discourses
about the role of these institutions, and their contributions
within different economic and social spheres. Concepts
such as the ‘entrepreneurial university’, ‘neo-liberal uni-
versity’, ‘decolonised university’, or the ‘university’s
third mission’ have emerged, reflecting some uncertainty
within academia about where a university’s institutional
purpose begins and ends. As institutions seen to be
pivotal to South Africa’s development trajectory, univer-
sities and science councils, which are targeted by the
IPR Act, are compelled to ‘balance multiple mandates’
(Kruss et al. 2013, 2016). In this context a concept of
‘public value’ seems essential to the SA HEI and
science council institutional context. Over and above the
‘transference role’ of TTOs in a purely economic sense,
we view technology transfer as an element in the inno-
vation system that can be considered to act at the national
level. The naming of this process is perhaps unfortunate
as it signifies the ‘transfer’ of technology from one
party to another, whereas its function in our conception

is rooted more in the mandate of what a university tra-
ditionally assumes, which is to generate new knowledge.

In our conception, technology transfer is a process that
has a role in the creation of new knowledge through an
intermediary function. The process is located at the
nexus of inventors within HEIs, HEIs themselves, and
‘the people’ as represented by government and industry
(particularly black-owned, small businesses). The
primary mediation role of technology transfer is
between knowledge generators in publicly financed
HEIs and research councils, and then these institutions
and industry. The TTO performs this function acting
within the regulatory framework provided by govern-
ment, which sets the agenda through this role to some
extent. Therefore, the perspective in this article is
informed more directly by what the four requirements
are from the Act (listed above), and what it requires
from the four key actors engaged in these activities.

Indigenous knowledge protection and benefit-sharing
While there are notable exceptions, businesses that are
black-owned in South Africa are, in 2020, primarily
small formal businesses or small or micro businesses in
the informal sector. It is often the case that what are effec-
tively small informal businesses conduct services, either in
the retail or health sectors that involve the use of indigen-
ous knowledge and indigenous compounds derived from
local flora or (sometimes) fauna. The combination of
highly biodiverse and rare environment and the inequality
prevalent in the society on all levels (asset, income, edu-
cational, health, etc.) has created a situation where people
are put at risk to the predatory activities of business con-
cerns both local and international. A case in point is that
of rooibos mentioned above, while other cases from the
popular media also worth noting include controversies
over hoodia and moringa. Such scenarios are firmly
within the realm of science and innovation policy as it
relates to knowledge production (whether indigenous or
not) and its protection and utilization.

Critical learning from the US experience
To the extent that the recent work of Bozeman, Rimes,
and Youtie (2015) reflects the ‘US experience’, how can
South Africa learn from the US experience, when it
comes to effectiveness of technology transfer in publicly
funded research institutions? A first learning opportunity
between the US and South African situation is rooted in
policy: South Africa’s IPR Act adopts similar principles
to the exploitation of publicly financed IP as its equivalent
Bayh-Dole Act or Patent and Trademark Law Amend-
ments Act (Pub. L. 96-517, December 12, 1980). The
Bayh-Dole Act was developed in response to economic
challenges in the US – a period of high inflation and
unemployment (stagflation).4

South Africa passed the IPR-PFRD Act in 2010 only.
In comparison with other more-developed countries, the
state of technology transfer at publicly financed HEIs
and science councils lags. If one uses the establishment
of the Bayh-Dole Act as a watershed event that provided
the legislation to underpin policy aimed at promoting
technology transfer of research outputs at such
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institutions, then South Africa is, in effect, 28 years
behind the US in this regard.

A second potential learning opportunity is that the
US provides a number of excellent examples of inno-
vation districts, such as the Boston Square Mile, or
indeed Silicon Valley, that have successfully exploited
linkages between universities and public laboratories,
private investors (equity, venture capital), and inven-
tors. The point we wish to stress here is not that
South Africa should aim to emulate the US experience.
Rather, we are curious as to what critical learning can
be derived from the convergence of actors, including
and especially venture capital, in the US that gave
rise to rapid digital economy growth through technol-
ogy firms, which have demonstrated both widespread
economic and social impacts.

Third, several South African HEIs and science coun-
cils had been active in the management of the IP stem-
ming from their institutions decades before the
government established legislation and supporting struc-
tures to enable and promote technology transfer. In fact,
prior to 2008, seven South African HEIs and four research
councils were active in Patent Cooperation Treaty (PCT)
patent applications (Sibanda 2009). Arguably, the success

of their international counterparts in achieving generous
incomes streams, including in the US context, has put
the practice of technology transfer higher on the agenda
of South African HEIs in the last few decades. The
other perceived benefit of technology transfer at univer-
sities is the sharing of new knowledge encapsulated in
the form of innovations, which relates closer to the tra-
ditionally accepted primary role of the university sector
in society.

New sources of investment
In 2019, with support from technology transfer prac-
titioners, a new University Technology Fund was estab-
lished through the South African SME Fund – a public-
private partnership established under the auspices of SA
President Cyril Ramaphosa’s office – as part of an effort
to stimulate the country’s lagging economy (Rajgopaul
2019). The genesis of the Fund, according to SME Fund
CEO, Ketso Gordhan, who announced its launch at the
SA Innovation Summit 2019, was a call from leading
technology transfer practitioners to ramp up investment
to more actively exploit opportunities emanating from
university R&D. While it is too early to assess the
Fund’s impact, its formation points to both new sources

Figure 2: Number of indicators reported and not reported in the 2017 survey (Mustapha et al. 2017), against model criteria.
Source: Authors’ calculations from Table 1.

Table 2: Determinants of effectiveness in the contingency effectiveness model (Bozeman 2000, 637)

Dimensions Description of determinant
Transfer Agent The institution or organization seeking to transfer the technology, such as government agency, university,

company, etc., including characteristics, culture, personnel.
Transfer Medium The vehicle, formal or informal by which the technology is transferred.
Transfer Object The content and form of what is transferred, the transfer entity.
Transfer Recipient The organization or institution receiving the transfer object.
Demand
Environment

Factors (market and non-market) pertaining to the need for the transferred object.
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of public support for technology transfer but also needed
synergy between state and private venture capital capa-
bilities to manage the return on investment.

Public value largely missing from measurement
Key issues for measurement arise from a mapping of indi-
cators to the revised contingent effectiveness model.
Tables 1 and 2 taken together reflect a consensus within
measurement practitioners and policymakers toward a
focus on scientific & technical human capital, followed
by out-the-door, and then indicators of opportunity cost.
Of 38 indicators reported, only two indicators, we
suggest, fit the Bozeman model for Public Value. Of 57
non-reported indicators, five align to a concept of Public
Value.

Future national surveys of IP and technology transfer
in publicly financed research institutions present new
potential opportunities for refining the specific criteria
against which effectiveness might be measured in order
to aid actors, such as the NIPMO, the new Department
of Science and Innovation (DSI), and others; that is, to
allocate resources efficiently and to report national pro-
gress in line with the new White Paper on Science, Tech-
nology and Innovation. What should such surveys aim to
measure?

What other indicators could be included under the
heading of Public Value? At a glance, it could be useful
to have a breakdown of the types of technology transfer
activities in relation to social and economic challenges –
education and health, for example, are two of the coun-
try’s most pressing challenges – or in relation to the cul-
tural and creative industries. Participatory action
research would be useful and appropriate to articulate in
more detail the basis of a Public Value indicator frame-
work, and its data collection requirements.

Conclusion
Science, technology and innovation (STI) – including and
especially government STI policies and programmes – are
positioned in South African national policy discourse as
among the key strategies to transform the country from
its present impasse. Present within this discourse is a com-
pelling idea: that if the country can harness its public
R&D investments through technology transfer, then it
can create wealth and, through the generation of licensa-
ble IP, improve on its technology balance of payments.
This article points to gaps in the measurement and evalu-
ation of the South African IP&TT system, and contributes
to a strengthening of the measurement discussion at
policy level, and, through its analysis, also raises a set
of vital evaluation questions for University Technology
Funds’ designers, backers, and implementers.

Given the South African context, it becomes impor-
tant to talk about the monitoring and evaluation of the
technology transfer system as it pertains to national inno-
vation strategies. Previous work has considered the moni-
toring and evaluation of the technology transfer system as
it pertains to the public institutions involved. This paper
considers question from the larger scale, placed in the
context of the policy goals of the South African

government. It draws theoretical developments on moni-
toring and evaluating technology transfer in the US, and
critically discusses national level indicators collected in
South Africa. Whereas previous studies have considered
only the evaluation of the science system separate from
the broader society, this paper intends to forefront the
societal aspect as a fundamental element of the evaluation
framework. Furthermore, it argues for additional indi-
cators to fill measurement gaps.

We conclude that indicators need to be much more
closely guided by country specificities. In the case of
South Africa, indicators need better alignment with the
goals and monitoring and evaluation strategies of the
country’s new White Paper on Science, Technology and
Innovation.

Notes
1. Available at https://link.springer.com/journal/10961/44/5.
2. Bozeman’s model which reflects research on nearly 4–5

decades of recent US experience of protecting IP and trans-
ferring technology generated by its public universities and
laboratories.

3. The White Paper refers to a monitoring, evaluation and
learning framework for the national system of innovation,
in which it reflects components for measurement, including
technology transfer (DST 2019, 28).

4. Lucier (2019) gives a historical overview of science and
industry interaction in the USA.

Acknowledgements
Nazeem Mustapha and Gerard Ralphs are both full-time
researchers in the Centre for Science, Technology and Inno-
vation Indicators at the Human Sciences Research Council in
South Africa, which receives ring-fenced support from the
Department of Science and Innovation. Nazeem Mustapha
thanks the Centre and the Department for the award of travel
support to present an earlier version of this paper at the 2019
Atlanta Conference on Science and Innovation. The authors
are grateful to participants of the Atlanta conference session
for their comments.

Disclosure statement
Nopotential conflict of interestwas reportedby the author(s).

ORCID
Nazeem Mustapha http://orcid.org/0000-0003-0618-
4093
Gerard Ralphs http://orcid.org/0000-0001-6413-9974

References
Alessandrini, M., K. Klose, and M. S. Pepper. 2013. “University

Entrepreneurship in South Africa: Developments in
Technology Transfer Practices.” Innovation: Management,
Policy & Practice 15 (2): 205–214.

Bailey, T., and J. Mouton. 2005. The Production and Utilisation
of Knowledge in Higher Education Institutions in South
Africa (Volume 1): A Review of Models of Research
Utilisation. Stellenbosch: SUN PreSS, a division of
AFRICAN SUN MeDIA.

Biénabe, E., C. Bramley, and J. F. Kirsten. 2009. “An Economic
Analysis of the Evolution in Intellectual Property Strategies
in the South African Agricultural Sector: The Rooibos
Industry.” In The Economics of Intellectual Property in
South Africa, edited by D. Kaplan, 56–63. Geneva: World
Intellectual Property Organization.

12 Mustapha and Ralphs

https://link.springer.com/journal/10961/44/5
http://orcid.org/0000-0003-0618-4093
http://orcid.org/0000-0003-0618-4093
http://orcid.org/0000-0001-6413-9974


Bloom, K. 2019. “Plant Matter: How Rooibos Brought Justice to
SA’s Indigenous.” Daily Maverick, November 1. Accessed
December 18, 2019. https://www.dailymaverick.co.za/
article/2019-11-01-plant-matter-how-rooibos-brought-justi
ce-to-sas-indigenous/.

Bozeman, B. 2000. “Technology Transfer and Public Policy: A
Review of Research and Theory.” Research Policy 29: 627–
655.

Bozeman, B., and D. Sarewitz. 2011. “Public Value Mapping
and Science Policy Evaluation.” Minerva 49 (1): 1–23.
doi:10.1007/s11024-011-9161-7.

Bozeman, B., H. Rimes, and J. Youtie. 2015. “The Evolving
State-of-the-Art in Technology Transfer Research:
Revisiting the Contingent Effectiveness Model.” Research
Policy 44: 34–49. doi:10.1016/j.respol.2014.06.008.

Caldera, A., and O. Debande. 2010. “Performance of Spanish
Universities in Technology Transfer: An Empirical Analysis.”
Research Policy July 21. doi:10.1016/j.respol.2010.05.016.

Dagmara, M Weckowska. 2015. “Learning in University
Technology Transfer Offices: Transactions-Focused and
Relations-Focused Approaches to Commercialization of
Academic Research.” Technovation 41–42: 62–74. doi:10.
1016/j.technovation.2014.11.003.

DST. 2002. South Africa’s National Research and Development
Strategy. Strategy Document. Pretoria: The Government of
the Republic of South Africa.

DST. 2019. White Paper on Science, Technology and
Innovation. Pretoria: The Government of the Republic of
South Africa.

Green, L. 2007. “The Indigenous Knowledge Systems Policy of
2004: Challenges for South African Universities.” Social
Dynamics 33 (1): 130–154.

Green, L. 2008. “Anthropologies of Knowledge and South
Africa’s Indigenous Knowledge Systems Policy.”
Anthropology Southern Africa 31 (1–2). doi:10.1080/
23323256.2008.11499963.

Gumbi, S. 2010. “A Review of Performance Standards to
Monitor, Evaluate and Assess the Impact of Technology
Transfer Offices.” South African Journal of Science
(Academy of Science of South Africa) 107 (7/8): 1–9.
doi:10.4102/sajs.v106i7/8.323.

Habib, A. 2019. Rebels and Rage: Reflecting on #Feesmustfall.
Johannesburg: Jonathan Ball Publishers.

Kruger, S., andA.A.Steyn. 2019. “EnhancingTechnologyTransfer
Through Entrepreneurial Development: Practices From
Innovation Spaces.” Journal of Technology Transfer 1–35.
doi:10.1007/s10961-019-09769-2.

Kruss, G. 2008. “Balancing Old and New Organisational Forms:
Changing Dynamics of Government, Industry and
University Interaction in South Africa.” Technology
Analysis & Strategic Management 20 (6): 667–682.
doi:10.1080/09537320802426358.

Kruss, G. 2018. “Towards An Agenda for Measuring Innovation in
Emerging African Economies: What Can We Learn from the
Case of South Africa?” International Journal of
Technological Learning, Innovation and Development 10 (3/
4): 347.

Kruss, G., G. Haupt, A. Tele, and R. Ranchod. 2016. Balancing
Multiple Mandates: The Changing Roles of Science
Councils in South Africa. Cape Town: HSRC Press.

Kruss, G., and M. Visser. 2017. “Putting University-Industry
Interaction into Perspective: A Differentiated View from
Inside South African Universities.” Journal of Technology
Transfer. doi:10.1007/s10961-016-9548-6.

Kruss, G., M. Visser, M. Aphane, and G. Haupt. 2013. Academic
Interaction with Social Partners: Investigating the

Contribution of Universities to Economic and Social
Development. Cape Town: HSRC Press.

Levy, A. 2019. “Who Owns South Africa?” The New Yorker,
May 13. Accessed December 18, 2019. https://www.
newyorker.com/magazine/2019/05/13/who-owns-south-
africa.

Lucier, P. 2019. “Can Marketplace Science be Trusted?” Nature
574: 481–485. doi:10.1038/d41586-019-03172-5.

Mistry, J., and A. Berardi. 2016. “Bridging Indigenous and
Scientific Knowledge.” Science 352 (6291): 1274–1275.
doi:10.1126/science.aaf1160.

Mustapha, N., F. Khan, L. O. Kondlo, S. Takatshana, G. P.
Ralphs, D. Whisgary, J. Weyers, K. Faul, and E.
Romanowska. 2017. South African National Survey of
Intellectual Property and Technology Transfer at Publicly
Funded Research Institutions: Inaugural Baseline Study
2008–2014. Pretoria: Department of Science and
Technology, Southern African Research & Innovation
Management Association, National Intellectual Property
Management Office & Centre for Science, Technology
and Innovation Indicators.

Nordling, L. 2019. “Indigenous Communities in Landmark
Agreement.” Nature, November 2. Accessed November 2,
2019. https://www.nature.com/articles/d41586-019-03374-x.

Nyatlo, M., R. Marcus, and P. Parsons. 2015. A Framework for
Effective Technology Transfer Offices – South Africa.
Pretoria: Lambert Academic Publishing.

Odora Hoppers, C. A. 2002. “Indigenous Knowledge and the
Integration of Knowledge Systems: Towards a Cenceptual
and Methodological Framework.” In Indigenous Knowledge
and the Integration of Knowledge Systems: Towards a
Philosophy of Articulation, edited by Catherine A Odora
Hoppers, 2–22. Claremont: New Africa Books.

Rajgopaul, D. 2019. SA SME Fund and TIA Announce R350 m
Innovation Investment in 3 VCs. September 17. Accessed
December 12, 2019. https://www.iol.co.za/business-report/
economy/sa-sme-fund-and-tia-announce-r350m-innovation-
investment-in-3-vc-funds-33078883.

Ramaphosa, C. 2019. State of the Nation Address. Pretoria:
Government of South Africa.

Sibanda, M. 2009. “Commercialization and Institutional
Arrangements at South African Publicly Financed
Research Institutions.” In The Economics of Intellectual
Property in South Africa, edited by D. Kaplan, 113–145.
Geneva: World Intellectual Property Organization.

Soudien, C., V. Reddy, and I. Woolard. 2018. Poverty and
Inequality: Diagnosis, Prognosis and Responses. Cape
Town: HSRC Press.

Stats SA. 2019. Inequality Trends in South Africa: A
Multidimensional Diagnostic of Inequality. Pretoria:
Statistics South Africa.

Strydom, B. 2016. “South African University History: A
Historiographical Overview.” African Historical Review
48 (1): 56–82. doi:10.1080/17532523.2016.1236886.

The Government of the Republic of South Africa. 2008.
“Intellectual Property Rights from Publicly Financed
Research and Development (Act No. 51, 2008).”
Government Gazette 522 (31745) 22 December: 1–20.

Van Houten, R. 1983. “Technology Transfer, with Special
Reference to Scientific and Technical Information Services
and Developments in Information Technology.” South
African Journal of Science 79: 57–61.

Wolson, R. 2007. “The Role of Technology Transfer Offices in
Building the South African Biotechnology Sector: An
Assessment of Policies, Practices and Impact.” The
Journal of Technology Transfer 32: 343–365.

African Journal of Science, Technology, Innovation and Development 13

https://www.dailymaverick.co.za/article/2019-11-01-plant-matter-how-rooibos-brought-justice-to-sas-indigenous/
https://www.dailymaverick.co.za/article/2019-11-01-plant-matter-how-rooibos-brought-justice-to-sas-indigenous/
https://www.dailymaverick.co.za/article/2019-11-01-plant-matter-how-rooibos-brought-justice-to-sas-indigenous/
https://doi.org/10.1007/s11024-011-9161-7
https://doi.org/10.1016/j.respol.2014.06.008
https://doi.org/10.1016/j.respol.2010.05.016
https://doi.org/10.1016/j.technovation.2014.11.003
https://doi.org/10.1016/j.technovation.2014.11.003
https://doi.org/10.1080/23323256.2008.11499963
https://doi.org/10.1080/23323256.2008.11499963
https://doi.org/10.4102/sajs.v106i7/8.323
https://doi.org/10.1007/s10961-019-09769-2
https://doi.org/10.1080/09537320802426358
https://doi.org/10.1007/s10961-016-9548-6
https://www.newyorker.com/magazine/2019/05/13/who-owns-south-africa
https://www.newyorker.com/magazine/2019/05/13/who-owns-south-africa
https://www.newyorker.com/magazine/2019/05/13/who-owns-south-africa
https://doi.org/10.1038/d41586-019-03172-5
https://doi.org/10.1126/science.aaf1160
https://www.nature.com/articles/d41586-019-03374-x
https://www.iol.co.za/business-report/economy/sa-sme-fund-and-tia-announce-r350m-innovation-investment-in-3-vc-funds-33078883
https://www.iol.co.za/business-report/economy/sa-sme-fund-and-tia-announce-r350m-innovation-investment-in-3-vc-funds-33078883
https://www.iol.co.za/business-report/economy/sa-sme-fund-and-tia-announce-r350m-innovation-investment-in-3-vc-funds-33078883
https://doi.org/10.1080/17532523.2016.1236886

	Abstract
	JEL
	Introduction
	South African specificities
	Inequalities across society and within public research institutions
	Legislation, policy goals and policy learning
	New white paper 2019

	Critical assessment of the current indicator typology using the adapted ‘revised contingent effectiveness model’
	Revised contingent effectiveness model of technology transfer
	Adapting the model for the South African context
	Review and clustering of current indicators

	Deepening the critical assessment
	Multiple mandates of HEIs and science councils
	Indigenous knowledge protection and benefit-sharing
	Critical learning from the US experience
	New sources of investment
	Public value largely missing from measurement

	Conclusion
	Notes
	Acknowledgements
	Disclosure statement
	ORCID
	References

