
Chapter 8
Conclusion

This book highlights the important role played by RI in advancing science, tech-
nology and innovation as well as developing the necessary skills required to oper-
ate, manage and maintain research infrastructure across the innovation value chain.
The investment across the “Big Five” categories of RI, viz. (i) scientific equip-
ment; (ii) specialised laboratories; (iii) high-end infrastructures; (iv) access to global
research infrastructures; and (v) cyber-infrastructure, allows for some of the ‘Fun-
damental or Big Science’ questions to be researched, understood and answered. This
includes understanding the global socio-economic and environmental challenges
affecting life, such as climate change and carbon emissions, energy resources and
security, viral pandemics, food security, biodiversity, global security and economic-
interdependencies. These challenges require collaborations in the areas of science,
technology and innovation, which involves access to the best RI facilities and exper-
tise in the world. It is important to provide mechanisms that facilitate access and
mobility to these GRI, which is necessary for strengthening the development and
advancement of research excellence and human capital.

South Africa and the continent at large needs continued and dedicated invest-
ment in upgrading, maintaining and replacing research equipment at both specialised
facilities and research performing institutions in general. Integrally linked to this
investment is dedicated funding directed towards the development of highly skilled
workforce.

8.1 Challenges

As a middle-income country, South Africa has made inroads in investing in cut-
ting edge RI platforms. However, there still remains an inequitable distribution or
spread of state-of-the-art research equipment across the higher education landscape.
This specifically relates to building a strong base of RI including support systems at
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universities of technologies and rural-based universities that have a minimal infras-
tructure base especially with regard to well-founded laboratory equipment that forms
an essential component of any functional laboratory. Such universities need to have
dedicated funding from government for them to be able to level the playing fields in
terms of establishing and maintaining a well-equipped and functional RI base.

A second challenge is that of ensuring that there exist parallel investments in
human capital development, particularly relating to the training, developing and
skilling of the next generation of researchers that can diagnose, maintain and operate
RIs independently. This in itself links to the optimal utilisation and sustainability of
RIs, given that there currently exists an aging workforce in terms of staff scientists,
operators, technicians, engineers and data specialists.

The third challenge lends itself to sourcing the necessary financial resources
required to procure, maintain and upgrade research systems. It is here that gov-
ernment, universities, other research performing institutions and industry need to be
innovative in the manner in which additional income can be generated. Guidelines
for costing usage and access to equipment needs to be set by the institution such that
revenue is accrued to either the research department or institution or both, to offset
costs related to maintaining equipment.

The fourth challenge extends to the access and usage of research equipment that
is available in the country. Funding modalities are required that encourage access
to the available research equipment and facilities within the country. This not only
boosts usage and publications but also allows for more intensive and longer training
for young academics, staff and students at an affordable price compared to having
similar activities undertaken at an international facility. Monitoring and evaluating
research outputs and human capital development, linked to RI access, is yet another
challenge.

Monitoring and Evaluation remains a challenge. Therefore the fifth challenge
relates to the incongruencies between the various M&E tools that are utilised at
government departments and research performing institutions. It is therefore difficult
to fully understand the investment in RI and if this has yielded positive results. The
introduction of a singular and robust M&E system that keeps measurable objectives
in sight and help monitor progress against high-level objectives and imperatives is a
critical enabler for holistically measuring the return on investment in RI platforms.

The sixth challenge relates to the uncoordinatedmanner inwhich different govern-
ment departments and institutions within a country cater for the provision and access
to RI platforms. This lack of coherency and structure across the various stakeholders
contribute to inefficiencies in managing investments for RI platforms. This, in turn,
nurtures pockets of excellence across the already differentiated higher education
landscape and any chance of achieving the status of homogeneity is compromised.

The seventh challenge speaks to the building of regional RI capabilities that
serve the institutional, regional and national needs in a specific discipline(s), i.e.
the research equipment that is supported across various universities despite being
geographically located at a single institution. Such a facility requires high access
and usage from various types of users based at national and international institu-
tions. The type of research equipment that is required at the regional level usually
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entails systems that either advances the geographical research priority areas of a
specific region or is a type of feeder equipment that is required to prepare samples
for the usage of larger more specialised equipment. The latter is what can be deemed
specialised equipment that is too expensive to duplicate within any developing or
middle-income country. In the case of South Africa, examples of such equipment
include the HRTEM at the Nelson Mandela University and the cyclotron based at
iThemba LABS.

The final challenge relates to transformation of the researcher cohort that links
to gender, age and race—which is a reflection of the historical imbalances of South
Africa’s apartheid legacy. Interventions and support activities need to be driven that
can allow and cater for black and female researchers. In this regard, a mixture of top-
down and bottom-up approaches are necessary where government needs to increase
its funding towards research capacity, support and other mechanisms to transform
previously disadvantaged individuals, academic communities and institutions. On
the otherhand, institutions should be more proactive in designing and implimenting
intervenstions that transform local and national systems. Interventions in this regard
will steer the re-sculpturing process towards amore homogenous research landscape.

A summary of the challenges that South Africa faces in sustainably managing RI
platforms, is illustrated in Fig. 8.1.

Current infrastructure base is not adequately funded, renewed/upgraded, and/or 
maintained – this is due to the differentiated HE landscape.

Training, development and skilling of key human resources to ensure the 
optimal utilisation and sustainability of RIs – including an aging workforce

Insufficient funding to support the demand for RI across the innovation value 
chain (demand > supply).

Lack of coordination and integration among government departments in the 
provision of and access to RI (DAC, DST, DHET, DTi, amongst others).

Building RI capabilities at institutional, regional and national levels (well-
founded labs, computing capabilities, clean rooms, amongst others).

Ensuring greater and wider access to RIs (funding).

Transformation targets (gender, age and race)

Strengthening M&E tools is essential.

Fig. 8.1 Summary of the challenges associated with the management of research equipment
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8.2 Recommendations

Based on the information presented in this book, the following recommendations
are proposed as a first step towards addressing some of the challenges outlined
above as well as building a well-coordinated research infrastructure system in South
Africa and within the continent. The recommendations as provided and listed here
do not necessary provide the ultimate solution to each of the challenges listed above.
However, they provide a starting point for tackling some, if notmost of the challenges,
either as a collective or individually, as identified in this book.

Recommendation 1

Parallel investments in human capital development along the innovation value chain,
from staff scientists and operators to technicians, engineers and data specialists,
must form a core component of the investment in the establishment of RI platforms.
Integrally linked to this recommendation is the provision of funding to support (i)
research grants; and (ii) mobility and access to RIs. The establishment of a general
mobility and access grant, that supports the travel of researchers to RI facilities
nationally, continentally and internationally is necessary. Such a mobility grant will
ensure that researchers (i) obtain training on how to independently use and manage
equipment; (ii) continue to publish in high impact journals that require the usage of
the latest technologies; and (iii) graduate students on the basis that new and novel
knowledge has been discovered through the use of leading research equipment in the
field.

Recommendation 2

An integrated approach across the various stakeholders, spanning government, uni-
versities and research performing entities, must be adopted when bidding for RI
funding from lead line ministry such as Ministry of Higher Education, Science and
Technology, National Treasury or the Ministry of Finance. This ensures that there is
a unified and empowered single voice for the infrastructure needs of the researchers
within the country. It is this same voice that also motivates for the quantity and type
of research equipment required across the innovation value chain.

Expanding on this recommendation is the development of interventions that
strengthen synergies across the African continent. This may extend to the (i) estab-
lishment of an African agricultural RI facility; or (ii) an African membership to
GRIs, such that a cost effective agreement is entered into that provides maximum
return to participating African countries. These benefits may include (i) human cap-
ital development in areas of scarce skills; (ii) access to world class GRI facilities;
(iii) enhancing the research capacities and capabilities of emerging researchers; and
(iv) strengthening scientific endeavours to be globally competitive.

Recommendation 3

Given the aging workforce and the skewed workforce in terms of demograph-
ics, intensive and directed interventions are needed. These include mentorship and
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internship programmes that provide hands-on training on the maintenance and oper-
ations of state-of-the art equipment. Such interventions have been discussed at length
earlier in this book.

Recommendation 4

Sustainability funding is essential for established RI facilities to be able to offer a
quality service to the research community, both private and public. Hence it is imper-
ative to plan for RIs across their functional lifespan. Such infrastructure facilities are
quintessential for addressing a diverse range of research inquiries. Such facilities
need to be maintained and sustained as central analytical facilities and hence need
to accrue some revenue based on the nature and type of access by users, without
the pressure of becoming a profit-generating entity. If the latter is to transpire, joint
funding approaches with industry partners may need to be encouraged that present
a lucrative value proposition for usage of public RI platforms. These propositions
may include the training of industry staff on the (i) use of research equipment; and
the (ii) subsequent analysis and interpretation of the data generated from utilising
the equipment. Such value propositions has the potential to accrue to some extent a
premium charge-out rate.

Recommendation 5

Monitoring and evaluation (M&E) tools, such as online, real-time databases, are
essential for (i) mapping RI investments across the national landscape; (ii) min-
imising the duplication of RIs in the same institution or region; and (iii) assessing
the distribution of specific types of equipment across the country. Other M&E tools
include tracking (i) grants expenditures by grant holders; (ii) research productivity of
grant holders; and (iii) student training and graduation rates. Penalties must be put in
place for non-performance or lack of compliance to the conditions of the grant so as
tominimise risk events linked to themanagement of RI grants by the grant holder and
the research institution. M&E tools should also be designed to measure indicators
beyond a project life cycle.

A robust online and real-time database can also be utilised to map the spread of
RI investments across the African continent with the objective of supporting and
strengthening access and collaborations across sister countries on the continent.

Recommendation 6

Identify strategic international partnerships to enhance the joint planning, implemen-
tation, budgeting, awarding, and monitoring and evaluating of RI grants. A critical
enabler for developing countries is to successfully solicit assistance from developed
countries in terms of benchmarking the peer review processes, establishing sustain-
able research infrastructure platforms, nurturing collaborations and strengthening
the quality of research equipment applications.
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Recommendation 7

Tailored interventions are needed to meet transformation targets. South Africa has
been guided by its Constitution’s call to heal the divisions of the past and establish
a society based on democratic values, social justice and fundamental human rights.
The country has made much progress in these areas since the abolition of apartheid
and the realisation of a democratic state. However, such progress has not been able
to radically shift the racial and gender profile of the researcher cohort in the country.
Radical interventions are required, such as (i) a mentorship programmes between the
established researchers who have been successful in obtaining research equipment
grants, and historically disadvantaged emerging researchers; and (ii) introducing
black and female emerging researchers as co-PIs to the equipment grant application.
Such interventions would facilitate the shift in the demographic profile of researchers
as well as introduce a feasible succession plan. The subsequent net contribution is
that it aids in the development of a feasible sustainable management plan.

Underpinning this recommendation is the focus on social responsibility and out-
reach. It is paramount that researchers are able to give back to the communities in
which they work. This also applies to researchers who are recipients of equipment
grants. Community engagement is a very important part of researchmanagement and
focuses on public awareness as well as the appreciation and engagement of science,
engineering, innovation and technology. Outreach activities by research institutions,
tend to be aimed at promoting public understanding of science and making informal
contributions to science education. It is highly recommended that research institu-
tions host annual outreach programmes that focus on informing school-going learners
about the benefits and impact of science on communities. Tours of the facilities hous-
ing research equipment can also contribute towards this goal and grow the pool of
quality learners that will one day become the scientists and innovators of tomorrow.
Some of the outreach activities may include, but not be limited to:

• Public talks or lectures.
• Guided tour programmes for primary and secondary schools.
• Workshops for school teachers and/or students.
• Support science fairs and/or similar events.
• Open day(s) for community members, general public and school learners to access
the facility.

• Potential user training with manufacturer and/or supplier involvement.
• Showcase and promote national research infrastructure through social media.

A summary of the recommendations, as described in this section, is outlined in
Fig. 8.2.
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Parallel investments in human capital development, general mobility grants and 
research grants.

An integrated approach across the various government departments to investing 
in RIs across the innovation value chain, given the differentiated HE landscape.

Succession planning across all research performing institutions and recipients of 
equipment grants.

Ongoing investment in RI facilities to ensure long-term sustainability, including 
joint funding approaches with industry partners.

Strengthen M&E capacity and capabilities including the establishment of online 
real-time databases.

Seek international counsel and/or advise when investing in RIs.

Tailored interventions for meeting redress and equity targets.

Fig. 8.2 Summary of the recommendations for managing and awarding RI grants

8.3 Way Forward

The development of world-class infrastructure is a mandatory and necessary prereq-
uisite for realising the successful transformation to a knowledge-based economy and
is integrally linked to human capital development.

In a mature system, the best manner in which to consider the allocation of RI
investments is informed by a strong scientific case that supports novel research in
areas that align to the priority investment areas of the country. If the scientific case has
been justified, as deemed by an independent review panel, then the grant allocation
from the funding agency should include the following costs:

• Research equipment.
• Feeder equipment and, in most instances, this includes equipment required for
sample preparation.

• Research grant for the PI to:

– Cover operational costs associated with: (i) undertaking their research; and (ii)
the management of the equipment, including consumables, running costs and
maintenance contracts.

– Travel nationally and abroad for establishing or nurturing collaborations and
conference and/or training attendance.

– Staff development, postdoctoral training and succession planning support inter-
ventions for the development of technical and applications expertise as part
of auxiliary training interventions. This specific intervention should solicit
matching funding from the research institution.
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– Student bursaries for postgraduate students spanning honours to doctoral
degrees, inclusive of auxiliary training interventions.

These three components will form not only an ideal RI grant allocation model
but also support a holistic approach towards sustainable research infrastructure
management.
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