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1. Introduction, problem and proposal: Transitioning to/experimenting with digital/data 
infrastructures for research and innovation 
This working paper sets out the logic, argument and considerations with respect to creating 
digital research infrastructure (DRI), building on the intentions and focus of the South 
African Research Infrastructure Roadmap (SARIR) (DST, 2016). In the past ten years since 
adoption of SARIR, those research infrastructures have evolved and progressed. Missing 
from the landscape is digital research infrastructure, a necessary foundation for advancing 
commercialisable innovation, the practice of open science and social benefits from 
innovation. At present, the science and innovation landscape is characterised by highly 
variable research management capabilities, ranging from early stage digitalisation in some 
disciplines and fields, to the emergence of digital datasets and databases supported by 
infrastructure in the nascent stage of development, to established portals and data platforms 
in a limited number of disciplines and fields. Investments in, and efforts to develop, 
strengthen and expand such infrastructures are fragmented and isolated, losing out on 
opportunities for scaling up and accelerating digitally supported research, through the 
consolidation and concentration of resources.  
 
While the proposed design for this digital research infrastructure draws on a landscape 
review that primarily sets out the work of the CoEs, RIs and SARChI Chairs (Abrahams & 
Burke, 2023), the digital research platform is applicable to all prospective creators and users 
operating in the publicly funded science system, including to those private sector research 
entities operating at the many points of intersection between the publicly funded and 
academically funded parts of the national system of innovation (NSI) on the one hand, and 
private sector R&D on the other hand, see schematic view in Figure 1.  
 
  Figure 1 
 
  Creating a knowledge cloud through digital platforms 
 

 
                       Note. Authors. 
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Furthermore, bridging digital research infrastructure with other forms of national research 
infrastructure can take South Africa into fields of science, technology and innovation where 
it was not previously a player, promoting virtualisation, visibility, visualisation and 
valorisation, what we term “the four V’s”. In this paper, virtualisation refers to making 
artefacts, data, records, published and unpublished work, as well as research instruments, 
tools and virtual laboratories, available and easily accessible online, in public and in secure 
user-only access formats. Visibility, including visibility within particular research 
communities, and more broadly, arises from the practice of making knowledge available in a 
range of digital formats. Visualisation is made possible through the application of visual 
design software to any form of artefacts, data or publications, thereby increasing the 
capacity of researchers to make their work understandable and increasing the capacity of 
readers to interpret and build on the work. Valorisation is the desired end state of the many 
processes that apply to making research more widely valuable, beyond the research 
producer/creator. Each of the four V’s alone, and collectively, brings powerful capacities into 
the science system. Digital research infrastructure can provide the basis for transforming 
current scientific knowledge production capabilities and practices, by shifting from 
relatively limited knowledge sharing to extensive data and methodological sharing, thereby 
empowering the scientific community in many ways, including in applying new methods 
and techniques of scientific discovery, in generating new research questions, and in 
answering old and new questions in ways not previously possible. 
 
The full research report (Abrahams and Burke, 2023) provides a framework for decision-
making to guide the approach to be adopted in the design, development and application of 
South Africa’s proposed digital research infrastructure platform (SA-DRIP). The deployment 
of this infrastructure is aimed at strengthening data analytics, virtualisation of research 
processes and outputs, as well as research management capabilities, across the DSI-NRF 
centres of excellence (CoEs), the SARIR research infrastructures (RIs) and the 
complementary research and innovation institutions in the science and innovation 
landscape, including research chairs, university-based research entities and other science 
producing entities. The report sets out an approach to the creation of this national DRI, 
based on a review of the existing research landscape, as the basis for digitally enabling 
scientific knowledge production, its application and management in South Africa, with 
attention to women in science and science inclusiveness. 
 
Noting the White Paper (DSI, 2019), the STI priorities and grand challenges, including the 
push for commercialisable innovation and social innovation; noting also the DSI National 
Open Science Policy (draft); as well as various international positions on open science, 
including the UNESCO Recommendation on Open Science (UNESCO, 2021); and the work 
of the African Open Science Platform (AOSP, no date), the report proposes the establishment 
of a research infrastructure in the form of a digital platform (born digital), namely the South 
African digital research infrastructure (SA-DRIP), founded in the mathematical, statistical, 
computational and data sciences, in order to consolidate the investments and concentrate the 
necessary human resources capabilities in a lead consortium. The motivation for this 
proposition is that data science is critical to the long-term sustainability of a research data 
platform serving multiple research and innovation domains, while the mathematical, 
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statistical and computational sciences are key skills integrated with data science practice and 
future innovation. 
 
The SA-DRIP must seek to accomplish two key missions. On the one hand, it must establish 
the necessary capabilities to digitally enable the research capacities of established RIs and 
other institutions in the science and innovation landscape in South Africa (outward facing 
mission). On the other hand, it must set out and implement a long-term research and 
innovation agenda focused on the development of software applications and other digital 
technologies (inward facing capabilities-oriented mission) for enabling South African 
research to address the social, economic and environmental challenges that the NSI 
institutions find to be relevant. Functioning as a digital platform, this DRI is expected to 
confer advantages of scale economies and standardisation of good data enabled research 
and innovation practices. This DRI must support virtualisation of science producing 
activities, promote the visibility of research, and support the visualisation of data, 
ultimately, to ensure the production of public value from public funding and to promote 
greater public-private research collaboration. Most importantly, the SA-DRIP does not need 
to start on a clean slate, as many components of digital research infrastructure already exist 
and can be aggregated. 
 
2. Methodology applied 
The inception discussion indicated a few broad principles and criteria to guide the work, 
namely: 
● Moving beyond the idea of “national equipment” to digitally enabled platforms which 

constitute national scale digital infrastructure in usage, depth, complexity and scope 
● Value/benefits realisation: Deploying digital research infrastructure for gathering, storing, 

sharing and using research data, content and resources, as well as showcasing evidence that 
shapes policy, evidence that shapes practice, thus generating public value 

● Free-to-use through open access approaches: Data, publications and other research-based 
knowledge resources that are already open access are the logical starting point for 
platformisation of publicly funded research present the opportunity to showcase the value of 
open data and how it promotes open science 

● Pay-to-use components: Such an approach would require specific pay-to-use criteria and 
modalities for use, as well as a combination of public and private investment, for example 
research on virtualisation in manufacturing where there is commercialisation potential 

 
The methodology (i) refines the problem statement; (ii) presents a literature review and 
analytical framework; (iii) includes a broad mapping exercise of key concentrations of 
research production and public funding; (iv) designed and applies a discipline-
relevance/value framework to identify key research and innovation domains to commence 
the platformisation process; (v) includes a scoping exercise based on these six research 
domains and a selection of cross-cutting themes as the basis for a Phase 1 intervention; (vi) 
presents a high-level platform design; and (vii) sets out the institutional roles for creating the 
platform, as the basis for a consultative process. The methodology included a limited 
exercise in bibliometric analysis, highlighting the levels of research activeness in two of the 
six domains, and emphasising the need for incorporating bibliometric and scientometric 
analysis into project design and operationalisation, in order to inform future work on digital 
research infrastructures and data platforms. 
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3. Synopsis of observations prevalent in literature: Drivers and layers for data platforms 
The drivers of digital platformisation in the globalised research and innovation environment 
are (i) the greater scope for commercialisable innovation, as well as (ii) the trends in open 
science and open data. This is because the principles and values of openness contribute to 
the sharing of data and knowledge, which accelerates science production and the 
application of knowledge, noting that in the 21st century, the volume of research and 
innovation output in a particular domain is too great for any single institution or entity to 
optimise value on its own. The value of data is very often in its reuse, for research and 
innovation purposes that were not initially foreseen, whether commercial or social.  
 
Typically, digital platform layers (layered from the bottom up) are the network and 
connectivity layer (connecting instruments, researchers, fields of study and enabling data 
transfer, as well as communication and virtualisation, thus making scaling possible), the 
computational layer (where data is structured, organised, interpreted, analysed; where the 
computational and data processing power sits, often using cloud and grid computing and 
software-as-a-service), the data layer (where structured data is presented and made visible 
to the research community and in some cases is publicly available; promotes design of 
metadata and common data catalogues and formats; promotes design of unique identifiers; 
provides services to support the data management lifecycle), the research and innovation 
community layer (where researchers/scientists/innovators/ research institutions engage with 
each other, perform research and collaborate in multiple ways, and form communities of 
knowledge or practice; the layer where data scientists and disciplinary or interdisciplinary 
scientists interact; where publications and knowledge resources are available in multiple 
formats including text, statistics, maps, design libraries, other), and the governance layer 
(decision-making, manuals and procedures, data governance, ethics and oversight, rule-
making, standards setting, other).  

The literature review sought to address the question: How are digital infrastructures 
transforming knowledge production capabilities and practices by reshaping research 
communities and communication? The review and analysis of the literature resulted in the 
formulation of the analytical framework, see Figure 2, which is discussed briefly below. 

Figure 2  

Analytical Framework Diagram 

 
Note. Authors. 
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3.1 Research infrastructures for enabling science and innovation 
Contemporary science and innovation are data-based and data-intensive, characterised by 
exponentially increasing volumes of data generated through observation, experimentation 
and simulation (Critchlow & van Dam, 2013). Digitally enabled international and national 
research infrastructures (RIs) have become critical to processing, storing and curating these 
large volumes of data as the research cycle and innovation processes have become 
increasingly digitalised. Research infrastructure is expressed (in the context of science in 
Europe) as (ESFRI, 2018, p. 11): 

[f]acilities, resources or services of a unique nature, identified by European research communities to 
conduct and to support top-level research activities in their domains. They include: major scientific 
equipment – or sets of instruments; knowledge-based resources like collections, archives and scientific 
data; e-Infrastructures, such as data and computing systems and communication networks; and any 
other tools that are essential to achieve excellence in research and innovation. 

The early development of RIs was characterised by ad hoc development in an uncoordinated 
manner, covering a range of institutionally, geographically or scientifically determined 
domains and supported by a mix of sponsors, data providers and users (OECD, 2017a). Over 
the past two decades, the RI landscape in Europe, in particular, has been evolving towards a 
consolidated ecosystem (ESFRI, 2020).  

3.2 New scientific and innovation possibilities through open science and open data   
The emergence of open science, over the past two decades, is anticipated to open new 
avenues for addressing the manifold global challenges facing humanity (Cudennec et al., 
2022). Open science is premised on the notion that “good data enables good science, and 
digital technologies provide the means for acquiring, transmitting, storing and analysing 
and reusing massive volumes of data” (Lipton, 2020, p. 16). Open data is viewed as 
fundamental to open science (Gabrielsen, 2020) and represents a necessary condition for 
reproducibility and scientific progress (Burgelman et al., 2019). Open data speeds up the 
research process and innovation (Borgerud et al., 2020), gives credit to data creators 
(Burgelman, 2019), and enhances transparency and accountability (Gabrielsen, 2020). 
Without the necessary data infrastructure on which open science depends, the sustainability 
of open data remains an “open question” (Paic, 2021). 
 
3.3 The emergence of a digital research infrastructure ecosystem 
The role of digital technologies in enabling the evolution of research infrastructure to meet 
the demands of contemporary science and innovation has been critical. This is evident in the 
role of these technologies in the different layers that comprise the digital research 
infrastructure ecosystem. 
   
3.3.1 The network and connectivity layer 
National Research and Education Networks (NRENs) are the main vehicles for connecting 
research communities across the globe (RISCAPE, 2019). More than 120 NRENs have been 
established around the world (Foley, 2016). These networks are diverse and comprise a 
broad range of infrastructure and communications technologies (GÉANT, 2022). Typically, 
NRENs provide the following categories of services: network and connectivity; network 
management; performance and analytics; trust, identity and security, cloud services and 
applications; real-time communication and multimedia (Abramov, 2021; Foley, 2016). 
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3.3.2 The computational layer 
High-performance computing (HPC) refers to supercomputing facilities used as a critical 
tool in fields such as climate research, numerical weather prediction, particle physics and 
astrophysics, earth sciences and chemistry, and has recently become a cornerstone for most 
scientific fields ranging from biology, life sciences and health, energy, geosciences, material 
sciences, to social sciences and humanities (PRACE, 2018). 

The growth in demand for HPC resources has led to the initiation of several global large-scale 
investments and initiatives (ESFRI, 2020). There is a shift away from traditional 
supercomputing dedicated to handling computationally intensive tasks with a focus on 
computational performance, programmability, scalability and energy efficiency towards 
pursuing both computational and data processing power (PRACE, 2018). The emergence of cloud 
computing offers a new paradigm in which researchers and institutions do not have to 
maintain physical infrastructure but rather acquire infrastructure services from dedicated 
providers (RISCAPE, 2019). The key features of cloud-based computational environments 
are on-demand self-service, broad network access, resource pooling, rapid elasticity, and 
measured services (Yang et al., 2014).  

Software is critical to navigating the processes of data collection, storage and analysis and 
building and testing models in the research and innovation journey (Carver et al., 2022). It 
controls the instrumentation to record data and is invaluable to making research 
infrastructures work (UKRI, 2020). There is limited direct support for software development 
despite the recognition of the significance of software in reproducibility and replication 
(Carver et al., 2022), an area that will require attention in the immediate future.  

The continued digitalisation of the research and innovation cycle through digital research 
infrastructures has contributed to increasing virtualisation and the establishment of virtual 
research environments (VREs) (Connaway & Dickey 2010). Virtualisation is a method of 
deploying computing resources (Jiang et al., 2020) aimed at efficient computing resource 
utilisation through the creation and operation of virtual versions of servers, storage devices, 
networks and operating systems (Radchenko et al., 2019).  

3.3.3 The data layer 
Data-intensive science and innovation works with large, heterogeneous, distributed data 
that requires specialised research and data infrastructure for its collection, storage, 
processing and visualisation (Otto et al., 2022). Research data management (RDM) is at the 
heart of the research process since the accuracy and validity of data bears directly on the 
conclusions to be drawn, promotes reproducibility and replicability, and establishes the 
methods to obtain, handle, transfer and archive the data (Zozus, 2017). The data management 
life cycle is a subset of steps structured by the data lifecycle, which is tied to the research 
lifecycle (Bratt, 2022).  

Laborious data preparation and cleaning are ways of imposing “order and intelligibility on a 
dataset” (Boumans & Leonelli, 2020, p. 94). A key challenge to address in this process is the 
harmonisation of data through a standard schema (Broeder et al., 2017). The role of metadata is 
critical in this regard since it is fundamental for data organisation (Trumpy et al., 2015), 
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requires the establishment of common data catalogues (Bailo et al., 2017), and harmonisation of 
metadata to promote interoperability across scientific domains (Kindade & Sheperd, 2022).  

Research data curation facilitates discovery, retrieval quality and value management and 
supports long-term availability and reusability (Lee & Stvilia, 2017). The development of 
data management plans (DMPs) and practices, driven by the funding agencies as a 
requirement, is an evolving approach in data-intensive research to support good data 
management (EU, 2020). DMPs are expected to encourage researchers to reflect on their data 
management practices (Devriendt, et al., 2022). Data storage and archiving play a crucial role 
in making data accessible (EU, 2020). Research data repositories are an essential part of the 
research infrastructure of open science (OECD, 2017). The development of the FAIR Data 
Principles serves as a guide to assist data stewards and publishers with evaluating choices 
for rendering digital research artefacts findable, accessible, interoperable, and reusable 
(Wilkinson et al., 2016).  

Making data findable in terms of the first requirement of the implementation of the FAIR 
principles means that it needs to be visible. Visibility and accessibility of data can drive 
research questions (DARE UK Consortium, 2021). The combination of computational 
virtualisation and data visibility provides the building blocks for data visualisation. Data 
visualisation can be understood as “cultural artefacts with distinct semiotic, aesthetic, and 
social affordances” (Kennedy & Engebretsen, 2020, p. 24).  

3.3.4 The research and innovation community layer 
Connecting research communities through digital research infrastructure is a prerequisite to 
stimulating the exchange of ideas, data and results. A range of different categories of 
institutions play a role in supporting research data management, including higher education 
institutions, research organisations, research funding agencies, science councils, scholarly 
publishers, third-party service providers, and international organisations (Khair et al., 2020). 
Communities are drawn from, and constituted by, university departments, research groups 
and individual researchers; data centres, institutional repositories, national and international 
data archives; and special interest groups, international communities of interest, standards 
organisations, and professional societies (Meghini et al., 2017). A key concern of many 
countries is the development and retention of the requisite human resource capability and 
capacity (Australian Government, 2021; CFI, 2015; DARE UK Consortium, 2021).  

Digital research infrastructures, as part of a national system of innovation, serve to increase 
the value of the economy and responsiveness of society. Virtualisation, visibility and 
visualisation through digital research infrastructures paves the way for the valorisation of 
data, for the benefit of the economy and society. 

3.3.5 The governance layer 
The governance layer integrates the network and connectivity, computational, data and 
community layers of the digital research infrastructure ecosystem by guiding decision-making 
(Australian Government, 2021). The governance of digital research infrastructures addresses 
the adoption of structures, procedures and instruments necessary for steering relationships and 
interdependencies between the actors involved (Crompvoets, et al., 2018). Robust 
governance allows for greater coordination and alignment among components and actors, 



Transforming scientific knowledge production capabilities and practices by digitally enabling research communities and 
communication 

 
facilitating timely access to appropriate services and resources (CFI, 2015) and reconciling 
collective and individual needs and interests from different stakeholders to achieve common 
goals (Crompvoets, et al., 2018). Data governance in the context of digital research 
infrastructures forms an integral part of the overall governance process. It is understood as 
the management and maintenance of data assets and related aspects, including data access, 
privacy and security, and incorporates the mechanisms for decision-making and processes 
of data (Curry, et al., 2022), noting that attention should also be paid to standards for 
research ethics.  

3.4 From digital research infrastructure to the platformisation of science and innovation 
The emergence of digital research infrastructure as a focus area for improving and evolving 
established research infrastructures resulted from the increasing reliance on the digital 
infrastructure (Stührenberg, et al., 2021). It is useful to think of infrastructure not as static 
but as dynamic and evolving so that the use of the analytical concept ‘infrastructuring’ may 
be useful to the extent that it shifts the focus from structure to process (Pawlicka-Deger, 
2022). From a process perspective, digital research infrastructures operate as an ecosystem in 
a constant process of engagement, adjustment and readjustment as the parts of the system 
interact, shift and change (Anderson, 2013).  

Digital platforms and ecosystems have become a dominant form not only in social and 
economic organisation in the digital age (Gawer, 2021), but increasingly also visible in the 
platformisation of science (Chiarini & Netto, 2022). Platforms are, by design, a central agent of a 
network (Gawer, 2021). Research platforms organise by bringing bodies and brains into 
relation and encourage collaborative practices with the potential for the invention of new 
institutional forms (Kanngieser, et al., 2014). Research platforms serve as the interface 
between the data and users (OECD, 2017). 

While the public costs are significant, future research platform advancement opens new 
possibilities of cross-domain and cross-sector integration which require new approaches to 
infrastructure provisioning for collection, storage, distribution, analysis, exchange, 
preservation and re-use of research data (Otto, et al., 2022). This can enable data journeys 
through which research data platforms play a significant role in reshaping institutional, 
disciplinary and social boundaries by continuously constructing, destroying and re-making 
those boundaries (Leonelli, 2020). 

4. Mapping of research/innovation concentrations and domain selection and rationale 
The foundational mapping exercise included all RI’s, all CoEs’, a selection of the 
approximately 200 SARChI Chairs and a few other key institutions such as the broader 
environmental observation network SAEON. This mapping identified a logical approach to 
the task of constructing digital research infrastructure, because it showed (i) overlapping 
fields of research that are relatively powerful but not currently well connected (ii) broad 
fields of research that are marginalised in the innovation system (iii) areas for R&D and 
innovation that could be much more actively pursued and (iv) where the “low hanging 
fruit” for transitioning to digital platforms lies, in the sense that these domains can 
contribute to and benefit from a data platforms logic. We applied the discipline-
relevance/value framework, see Figure 3 below, to more carefully express the logic apparent 
for the six domains. 
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Figure 3   
 
Design of the Discipline-Relevance/Value Matrix 

 
 
 
 

 
 

 
 
 
 
 
 
 
 

Note. Authors. 
 
The six initial interdisciplinary domains are (i) biodiversity and climate change (ii) digital 
humanities, learning and human development (iii) energy science and innovation for the 
economy (iv) health surveillance and promotion in contexts of poverty and inequality (v) 
mathematical, statistical, computational and data science and (vi) virtualisation in 
computational analysis, fabrication or manufacturing, see the domains, disciplinary 
perspective, and relevance/value summarised in Figure 4 below.    
 
          Figure 4 
     
          Case Study Selection: Domains, Disciplinary Perspective, Relevance/Value  

 

 
 
           Note. Authors.  
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5. Scoping of six domains for first phase of digital platformisation 
It is noted here that the six domains are reasonably well aligned to, though not an exact fit 
with, the six domains of SARIR, as that would require an even greater undertaking, in terms 
of scope, than what is proposed here for the first phase of platformisation. 
 
5.1 Domain 1: Biodiversity and climate change 
Prospective creators and users would include six DSI/NRF Centres of Excellence or RIs, at 
least 14 SARChI Chairs and institutions such as SAEON and SAIAB. There are significant 
datasets and resources that can be shared across a wider research community, rendering 
greater visibility and greater ease of access (examples Wind Atlas for South Africa Times 
Series Data; South African Estuaries Information System). The building blocks of digital 
infrastructure and platforms already exist (examples Climate Information Portal; SAEON’s 
Open Data Platform and Observations Database) but are not accessible on the same 
interoperable platform. There are important early features of platform governance including 
guidance, rules and standards setting. 
 
5.2 Domain 2: Digital humanities, learning and human development 
Key institutions (prospective creators and users) would be the CoE Human, SADiLaR, a few 
SARChI Chairs, and CSIR voice computing, but this important domain of socially oriented 
research and innovation is under resourced and there is very limited sharing of knowledge 
across the digital humanities, which is (i) strongly emerging as a domain of research across 
Africa and globally and (ii) is closely connected to additional pathways of learning and 
human development in the 21st century. This domain has some specific areas of focus with 
respect to datasets and resources, noting in particular the work in natural language 
processing and voice computing, which can enhance the capacity for human 
communication; the capacity for heritage preservation including the national archives, 
national sound film and video archives and the many scattered heritage collections; and 
opportunities in the visual arts. In this domain, content is overwhelmingly analogue and 
therefore largely inaccessible to scholars and to the society, which presents a high risk for 
advancing the field. 
 
5.3 Domain 3: Health surveillance and health promotion in contexts of poverty and inequality 
Key institutions (prospective creators and users) would include the South African 
Population Research Infrastructure Network (SAPRIN), the Medical Research Council 
(MRC), the African Centre of Excellence for Inequality Research and the HSRC, engaged in 
various forms of demographic surveillance in resource-constrained environments, yet where 
there is very limited interconnection across these fields of study, thus limiting the value of 
the research to policymakers and to citizens. There are already extensive datasets and 
resources that can be made visible for much more extensive analysis, some of which are 
already open access. This includes the SAPRIN Individual Surveillance Episodes Dataset 
and the HSRC National HIV Prevalence, Incidence, Behaviour and Communication Survey. 
Early-stage digital infrastructure includes the work of DataFirst through its open data 
infrastructure. There are opportunities for advanced research through computational 
modelling and data visualisation, which can be provided as a service by the data science 
community. 
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5.4 Domain 4: Energy science and innovation for the economy 
Prospective research and innovation creators and users would include CIMERA, CRSES, the 
Energy Research Centre and the Photovoltaics Research Group at CSIR, the Energy Research 
Center UCT, SANEDI, SARETEC and the Solar Thermal Energy Research Group. According 
to available information, there is as yet only limited or no formal or semi-formal cross-
institutional research collaboration, and no extensive knowledge sharing. The publicly 
available data is mainly informational and mostly accessible through websites, with no 
visible research and innovation platform infrastructure and services. Platform design and 
governance could be structured to promote energy virtual laboratories and research 
environments (EVLREs), while the platform shared services (see high level platform 
visualisation below) can offer data-analytics-as-a-service (DAaaS). 
 
5.5 Domain 5: Mathematical, statistical, computational and data sciences 
Prospective research and innovation creators and users in this domain would include the 
School for Data Science and Computational Thinking (SU), the Unit for Data Science and 
Computing (NWU), the Centre for Applied Data Science (SPU), the Centre for Applied Data 
Science (UJ), the Data Science Centre for Business (UKZN), the Wits Institute of Data Science 
(WIDS), CODATA, the Statistics South Africa open data portal and interactive data site, the 
work of CREST in bibliometrics and scientometrics, the work of CeSTII in STI indicators and 
innovation surveys, the DataFirst Open Data Portal and civic technology and open data 
specialists such as OpenUp.  Currently available resources and datasets include the 
SAKnowledgebase, CeSTII’s innovation survey datasets, the NACI STI indicators portal, as 
well as datasets and repositories held in each of the six domains. Since they conduct data 
science, this group would be the ideal lead consortium for the creation of SA-DRIP. 
 
The institutions that provide the computational environment for research (in general) and 
for data science (in particular) include DIRISA, the NICIS SANReN, the NICIS CHPC, the 
NITheCS and TENET. Each of these institutions can make a significant contribution to 
advancing the computational power, data storage and data management environment for 
platform design. The proposition made here would need to be more carefully assessed in 
discussion with these institutions. 
 
5.6 Domain 6: Virtualisation in hybrid computational analysis, fabrication or manufacturing (virtual 
manufacturing) 
Prospective research and innovation creators and users would include iThemba LABS, the 
NCNSM materials characterisation facility (RI), and the CoE in Strong Materials. This is an 
opportunity for significant engagement with industry to actively foster industrial innovation 
through automated fabrication and virtual manufacturing, to engender more effective 
competition with South Africa’s main industrial competitors. Datasets and resources would 
include future data libraries, modelling libraries, software libraries and design libraries, 
work on artificial intelligence (AI) applications and collaborative robotics (co-botics, where 
humans and machines collaborate), and availability of an accessible online API (application 
processing interface) laboratory. 
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6. Cross-cutting themes and preliminary insights 
A few brief statements on cross-cutting themes and preliminary insights, more extensively 
addressed in the full report: 
 
6.1 Cross-cutting theme 1: Women in Science 
Platform design must consciously and explicitly promote participation and visibility of 
women in science, as researchers and innovators. Furthermore, it must promote the practice 
of women in science participating as colleagues in shaping platform and applications design 
and platform governance, advancing gender inclusiveness in practice. Herein lies significant 
opportunity for women’s participation in software and hardware development. 
 
6.2 Cross-cutting theme 2: Science practice and inclusion 
The nature and characteristics of platform design, while using the prominent work in 
domains as the foundation, must promote science inclusiveness through open science and 
other means to promote participation from researchers/innovators beyond those entities and 
institutions where activities are currently concentrated. This is really important because the 
design of digital infrastructure could either entrench existing exclusion or foster greater 
inclusiveness. Amongst the means to promote science inclusiveness including women in 
science and rural-facing science, while advancing all forms of demographic and geographic 
equity, must be to apply the principles of science inclusiveness and value realisation, by 
creating a value realisation matrix at the outset of the project design, and a value realisation 
register that enables the NRF/science community to monitor and measure value and 
inclusiveness. 
 
6.3 Preliminary insight 1: Platformisation (digital) 
The NRF can create the conditions for conducting “science at scale” or scaling up 
collaborative science and innovation production or alternatively knowledge sharing, by 
front-loading the required financial investment in digital research infrastructure. A major 
benefit would be reducing the marginal cost of digital research infrastructure for the NSI, 
over time. Initial steps in digital platform design must include a strong focus on open data 
and open access publishing as a means to populate content, while simultaneously 
encouraging usage for open science from inception. A key challenge will be to address the 
institutional barriers that may exist or may arise. The initial steps must also create virtual 
closed space for innovation with commercialisable potential, for example in the field of 
virtual or hybrid manufacturing. 
 
6.4 Preliminary insight 2: Human resource capacity for DRI and data platforms for all domains 
Human resource development in the broad field of the mathematical, statistical, 
computational and data sciences is a key feature of this particular initiative. Investments 
would be required for human resource capacity at the platform level, specifically Domain 5, 
but also in each of the other domains. This is because data science is critical to the long-term 
sustainability of a research data platform and the mathematical, statistical and 
computational sciences are key skills integrated with data science practice and future 
innovation; and because a skills balance is required for the DRI and for its initial six user 
domains (noting that data science would be engaged in platform governance/execution as 
well as being a user domain) and for any future domains to be added. While greater capacity 
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would be available at the DRI through inter alia its shared services, more capacity will also 
increasingly be required in the major user domains. 
 
7. High-level research platform visualisation 
The diagrams below highlight the main platform features in the form of a 12-layered high-
level design. In Figure 5, we see the 12 layers including the infrastructure and services that 
enable virtualisation, visibility, visualisation and valorisation. This is the structure of the 
proposed SA-DRIP, which will have its formal platform governance arrangements (layer 10). 
 
Figure 5 
 
Functional Scoping and Technical Explanation: South Africa’s Digital Research 
Infrastructure Platform (SA-DRIP) for the NSI 

 
   Note. Abrahams, Burke and Du Preez, 2023.  
    
In Figure 6, we see the platform shared services offerings, including the co-ordinating 
services (column B), the development and support services including the API laboratory 
(column C), and the data services (column D), as well as research community governance 
specifically for the platform shared services, as one of the forms of DRI governance. 
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   Figure 6 
 
   Functional Scoping and Technical Explanation for the Platform Shared Services 

 

  Note. Abrahams, Burke & Du Preez, 2023. 
 
The institutions in the data science domain (Domain 5) would be at the core of building the 
South African digital research infrastructure platform (SA-DRIP). Furthermore, three 
working groups could be established to foster collaborative creation, including (i) Working 
Group on Science Observation and Intelligence (ii) Working Group on Research Data 
Management Standards and (iii) Working Group on Cloud Computing, Data Storage and 
Processing, Networking and Connectivity. Each working group would contribute their 
knowledge to advancing the establishment and work of the SA-DRIP. 
 
8. Concluding remarks 
As expressed in the introduction, digital research infrastructures can, where designed for 
effective use and continuous evolution, provide the basis for transforming scientific 
knowledge production capabilities and practice in the health sciences, in the natural sciences 
and in the social sciences and humanities. It can promote science inclusiveness of many 
kinds, including a much stronger push for women in science inclusiveness. Digital research 
infrastructures can empower the scientific community by enabling the application of new 
methods and techniques of scientific discovery, by enabling greater aggregation of 
knowledge and by enabling greater scientific collaboration. But it can only do so through the 
active engagement of scientists through their science. 
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