
1 
 

 
 

SELF EVALUATION 

Compiled by Michelle Hamer & Shanelle Ribeiro 
 

JULY 2022 
 
Background 
South Africa has an estimated 100 natural science collections at approximately 40 institutions that together 
hold over 18 million objects or specimens representing about 100,000 different species of plants, animals, 
and fungi, assembled over the last 200 years and representing life on earth since its origins. 
  
These collections are critical research infrastructure for the field of taxonomy, which documents, organizes, 
describes and names species and documents their geographic distribution, and enables accurate 
identifications of biological materials which is fundamental for all areas of research and practice that involve 
living organisms. This includes agriculture and fisheries, human health, protection of ecological infrastructure, 
enforcement in the illegal wildlife trade, climate change adaptation, and indigenous knowledge systems. 
  
The data associated with the specimens in natural science collections is also part of the infrastructure and 
includes not only the species’ identity, but also the date of collection and the locality where the specimen was 
collected. Data sets integrated across institutions and analysed can provide an understanding of past and 
present patterns in the distribution of biodiversity, and allow future predictions that can inform decision-
making. 
  
The actual specimens, because they have been collected over time, can be studied to understand emergence 
/ origins and spread of pests, pathogens, disease vectors and alien invasives, and past diets and movement 
which informs management and preventative strategies for health and agriculture. The specimens held in the 
collections include a wide range and number of fossils, which are essential for research in the 
palaeosciences, for which South Africa is globally recognized, and which can provide a unique understanding 
of past climate impacts on biodiversity.  
  
Considering the current global climate and extinction crisis, and with increasing recognition of how dependent 
humans are on functioning ecosystems and natural resources for their survival, the natural science 
collections, associated data and services are important for understanding impact, mitigation and adaptation, 
and protecting the systems that sustain life. The impacts or outcomes from research and data from collections 
are, however, generally indirect or downstream which means that their significance is often not well 
understood or recognized which leads to a lack of appreciation of this infrastructure. 
 
Collection-based research is also used to inform museum displays and education and awareness 
programmes for both school learners and the general public. These can contribute to promoting sustainability, 
and displays and programmes that recognize the African context and indigenous knowledge systems can 
promote social cohesion. 
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A 2011 report on the natural science collections in South Africa highlighted several significant challenges 
with the collections, including that these were managed in a highly fragmented and largely isolated 
environment, and that there were no common policies or standards or strategy or approach to research. This 
means that their full potential as a national research infrastructure was not being realised and several 
important collections were at risk. In addition, the specimen data were largely inaccessible, which causes 
delays in decision-making or poor decision-making relating to sustainable development and sustainable 
harvesting of natural resources, both of which have considerable economic impacts, and impact on the well-
being of people.  

The Natural Science Collections Facility (NSCF) is a network of institutions that hold major natural science 
collections, with a co-ordinating Hub hosted by the South African National Biodiversity Institute (SANBI). 
There are currently 16 institutions participating in the NSCF, including national and provincial museums, one 
municipal museum, three science councils and three universities.   

I. STRATEGIC OBJECTIVES AND PROGRESS WITH ACHIEVING THESE 

Vision and strategic objectives of the NSCF 

·The vision of the NSCF is to enable sustainable, enriched life on Earth by working as a dynamic network 
that values and recognises the African context, to promote, upgrade and make accessible natural science 
collections and data for research and services. 

Strategic objectives of the NSCF (including those from business plans produced in 2018, 2020): 
1. Securing collections and making these accessible for research and capacity development 
2. Upgrading and expanding collection specimen databases, and making these openly accessible in an 

integrated way for research, biodiversity assessment and decision-making 
3. Establishment of a Virtual Museum that provides online access to images of specimens from the 

collections of all participating institutions, specimen data sets and archival documents 
4. Provision of services and development and application of tools for the accurate identification of 

biological specimens and materials for a range of stakeholders  
5. Increase understanding of the value of natural science collections to society to (i) inform policy 

influencing their long term sustainability, (ii) communicate how the collections contribute to 
sustainable development and understanding of climate change to learners and the public, and 
(iii) promote social cohesion. 

 
To achieve these objectives, three enabling strategies are required: 

6. Transforming the fragmented natural science collections landscape to one with participatory planning, 
and collaborative implementation, monitoring and reporting processes and systems, and one that 
reflects its African and South African context. 

7. Ensuring that appropriate capacity to curate collections, manage data and research the collections is 
available and well qualified staff are retained. 

8. Contributing to the identification of strategies and models that will ensure financial sustainability of the 
natural science collections.  

 

a) Extent to which the strategic objectives of the NSCF have been met 
Setting up the NSCF: Proposal and conceptual design: During the development of the full proposal for the 
NSCF several workshops were held with managers, collection staff and researchers representing the 
potential partner institutions. The priority areas of focus and challenges that needed to be addressed, 
solutions and strategic actions were discussed and a proposed approach to implementation of the plans for 
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the NSCF was discussed. The development of the proposal was therefore a collaborative effort, with input 
from all partner institutions.  

The concept of a network of institutions with a co-ordinating Hub based at SANBI was agreed on at the 
workshops. The mechanism for all partner institutions working towards common objectives and for reporting 
on outputs was developed and agreed on. Institutions would align their Annual Performance Plan with the 
Strategic Plan of the NSCF, and delegate key activities to staff in their annual workplans. Outputs from all 
staff and institutions would then be integrated for reporting to the Department of Science & Innovation and 
for tracking progress with the implementation of the NSCF. 

It was agreed at the workshops that common standards for collection curation would be developed, and that 
these would be implemented. Similarly it was agreed that Specify and BRAHMS would be the preferred 
software for specimen data management, and that data standards would be developed.  

Commissioning phase: The first two years of the NSCF were focussed on getting agreement and buy in 
from all staff at partner institutions which included visits to and meetings with staff; setting up the Hub by 
recruiting staff, allocating the first grants to institutions, developing collaboration agreements with partner 
institutions to formalise the partnership, organising the first Forum and launch and holding preliminary 
meetings of the Co-ordinating Committee and working groups.  

Table 1. Milestones stated in the original plan and progress against these. 

Time 
frame 

Milestone Progress 

Year 1: 
2017 

Establishment of core staff for the Co-ordinating Hub Fully achieved 

 Participating institutions commit to NSCF Fully achieved 
 Governance structures established and have inaugural meeting Fully achieved 
 NSCF website established  Fully achieved 
 Working Groups for the 4 work packages / objectives established Fully achieved in 2018 
 NSCF Forum held Fully achieved 
Year 2: 
2018 

Policies, procedures and standards documents developed for storage, 
maintenance and access to collections, and plans for implementation 
by institutions finalised.  

Fully achieved but with 
delays 

 Data and digital images policies, procedures and standards developed 
Specimen databases structures set up at institutions and linked via web, 
with server 

 Partly achieved. 

 Specimen data and imaging and document digitisation projects initiated  Partly achieved. 
Year 3: 
2019 

Training programme for curation staff initiated  Achieved but with delays 

 Collections policies, procedures and standards plans implemented at 6 
participating institutions 

Partly achieved 

 Establish DNA extraction lab at one institution Achieved  
Year 4: 
2020 

Collaborative, transdisciplinary research projects initiated Not implemented 

 First centre of research expertise established at one institution (aligned 
with institutional specialisations) 

Not implemented. 

 Research capacity development workshop Not implemented. 
Year 5: Review of the NSCF Underway 

 

Milestones that were not achieved are related to research and the challenges with the research agenda of 
the NSCF are discussed in a later section of this report. 
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Running the NSCF: From 2018 to 2022 work on achieving specific targets, outputs and outcomes has 
been the main focus of the NSCF. In 2019 a Business Plan was developed with specific deliverables and 
this was revised in 2021.  

Table 2. Achievements against the strategic objectives from 2019/20 and 2021/22 Business Plans. 

Objective Outputs / 
Targets 

Progress Status 

1. Securing collections 
and making these 
accessible for 
research and capacity 
development 

 

Development of 
common policy, 
standards and 
procedures. 

Through a consultative and collaborative effort, policy 
guidelines, standards and procedures developed for 
accessioning, deaccessioning, collection 
documentation, collection data management, 
collection care, access to collections and associated 
data, risk and disaster management, health and safety 
in collections, collection ethics and permitting.  
NSCF Collection Care & Curation Manual published in 
2021 and distributed to all staff in partner institutions.  
Access Policy, with decision-making process and 
procedure for appeals developed.  

Completed 

 Rescue of orphan 
collections 

The movement and integration of the following 
orphaned collections into appropriate recipient 
institutions has been facilitated and supported by 
the NSCF: 

- >20 000 dung beetle specimens from the 
collection at University of Pretoria to Iziko 
Museum.  

- Movement of the Xylarium collection at the CSIR 
to the SANBI National Herbarium.  

- Fungi collection from East London Museum to 
ARC. 

- Move of Stellenbosch University amphibian and 
reptile slide collection from Tygerberg Hospital to 
SAIAB.  

- Integration of >20 000 fish specimens from Albany 
Museum into SAIAB’s collection. 

- Ezemvelo KZN Wildlife herbarium to UKZN Bews 
Herbarium (>30 000 specimens). 

- Consolidation of herbaria at UKZN from the 
Westville and Durban campus to Bews Herbarium 
(>20 000 specimens). 

- Umtamvuna Herbarium with Pondoland plant 
specimens to UKZN Bews Herbarium. 

- Support for the integration of a large private 
herpetology collection donated to Durban Natural 
Science Museum (>4 000 specimens). 

Achieved, 
ongoing.  

 Upgrading 
selected 
collections 

Herpetology collections at KZN Museum, McGregor 
Museum, Port Elizabeth Museum, Durban Natural 
Science Museum and Ditsong Museum – backlogs in 
accessions, rebottling, data verification (work done by 
curation technicians and assistants employed by 
NSCF) 

Partially 
achieved - 
ongoing 

  Identification of a large macrofungi collection from the 
Limpopo Valley developed by a citizen scientist and 
donated to ARC – NSCF appointed specialists to do 
the identification of just under 1000 specimens, which 
resulted in the publication of a popular book. 

Completed 
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  Travel grants awarded to experts to visit collections 
and research and identify relevant specimens and 
develop capacity: 11 grants awarded, included 4 local 
and 7 international.  

Completed 

 Upgrading of 
collection storage 
infrastructure 

Over R26 million allocated and spent by partner 
institutions on insect cabinets, shelving, freezers, 
compactor shelving, density meters for measuring 
ethanol concentration, Alcomon tablets for ethanol 
concentration monitoring, data loggers for temperature 
and humidity monitoring, sticky traps for pest 
monitoring, glass specimen jars, slide boxes, 
specimen boxes, fire detection and suppression 
systems, climate control and extractors, ethanol and 
formalin recyclers,  block out blinds, computers, label 
printers 

Achieved. 
Ongoing 

 Investment in 
research 
equipment related 
to investigating 
collections 

Included in R26 million above, institutions allocated 
funds spent on microscopes and microscope cameras, 
3D scanner, repairs to an X-ray machine, Scanning 
Electron Microscope.  

Achieved. 

2. Data from 
specimens in 
collections 
accessible and used 
for managing 
collections, research 
and decision-making 

Policy guidelines, 
standards and 
processes 
developed for 
specimen data  

- Policy guidelines, standards, procedures 
developed and included in the NSCF Collection 
Management & Curation Manual. 
 

Achieved 

 Verification and 
upgrading of 
specimen data for 
vertebrates, fungi 
and six plant 
families 

- Plant specimen records captured by NSCF 
technicians: 102 750 (+155 750 by staff at partner 
institutions) 

- Number of records georeferenced by NSCF 
technicians: 12 500 (+ > 40 000 in total including 
by staff at partner institutions) 

- Estimated herpetology records verified: 36 000 

Targets 
not 
achieved, 
work 
ongoing 

 Migration to 
collection 
software 

Collection databases at KZN Museum migrated to 
Specify. ARC collections, palaeontology collections 
still to be migrated; UCT Herbarium opted not to use 
Brahms software but all other collections have been 
migrated.  

Partially 
achieved, 
work 
ongoing 

3. Establishment of a 
Virtual Museum that 
provides online 
access to images of 
specimens from the 
collections of all 
participating 
institutions, 
specimen data sets 
and archival 
documents 

Imaging of type 
specimens 

- Palaeontology: 287 type specimens (at least 10 
stacked images each showing different aspects / 
components)   

- Mammals: 411 skins and 37 skulls of type 
specimens 

- Amphibians: 36 type specimens imaged, 
including minimum of 4 stacked images each 

- Reptiles: 98 type specimens imaged, minimum of 
4 stacked images each. 

Total of 898 type specimens imaged. 
Note: plant types were scanned in 2010 through a 
Mellon Foundation grant, but these were not 
accessible. NSCF has managed to track down and get 
copies of these scans.  

Target not 
met, work 
ongoing 
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 Digitisation of 
archival 
documents 
associated with 
collections  

- Assessment done of the catalogue books / 
accession registers in institutions; scale of the 
other documents held. 

- Approach in terms of equipment and process 
determined. 

- Plan developed. 

Target not 
met. 

 Development of 
online platform for 
the Virtual 
Museum 

Initially integration with SANBI’s National Biodiversity 
Information System was planned. However delays 
with the implementation meant that an alternative 
arrangement is required. Living Atlas software (open 
source) will be used.  

Target not 
met 

4. Provision of services 
and development 
and application of 
tools for the 
accurate 
identification of 
biological 
specimens 

Identifications 
done for external 
clients using the 
collections as 
reference 

Number of identifications done for external clients: 
- 2017/18 – 1 144 455  
- 2018/19 – 9 392  
- 2019/20 – 22 464  
- 2020/21 – 46 845  
- 2021/22 – 67 007  

TOTAL = 1 290 163 

Target 
achieved 

 Development of 
DNA barcodes for 
species of 
economic value / 
in illegal trade 

- Plan developed for barcoding of agricultural pests 
and pathogens, disease vectors and illegally 
traded species. 

- List of species compiled, including list of 
agricultural pests, alien invertebrates with 
associated data on numbers represented in 
BOLD, potential source of materials. 

- Fungal material sent to SANBI’s DNA service lab 
for piloting. 

Target not 
achieved 

5. Increase 
understanding of the 
value of natural 
science collections to 
society  

Research into the 
use of the 
collections and 
data and its 
outcomes and 
impacts, and the 
iconic specimens 
protected by the 
collections  

- Inputs received from staff at partner institutions; 
compiled into showcase documents which are 
available on the NSCF website. 

- Communication of value of collections: 
webinar series. 

 

Targets 
achieved 

 Increased 
understanding of 
collections, 
discoveries and 
biodiversity 

- Website established and regularly updated and 
expanded. Visits tracked. www.nscf.org.za 

- Facebook page set up with regular posts. 
- Conference presentations on the NSCF and 

collections: 
- Overview of NSCF / activities / impacts presented 

at the international SPNHC Conference in 
Colorado (2017) and in New Zealand (Aug 2018);  

- Data mobilisation by the NSCF at the IDIGBIO 
Data (September 2021); 

- Review of the data for plants and invertebrates for 
South African mountains (Southern African 
Mountain Conference, March 2022) 

- The natural science collections and plant health at 
the NSTF Forum on plant health in South Africa 
(June 2021) 

- NSCF overview presented at the ZSSA / ESSA 
conference in July 2018, SAAB / SASSB / AMA 

Targets 
achieved 

http://www.nscf.org.za/
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conference in January 2019, and the SAMA 
conference in October 2018 and 2019. 

- Popular articles on the NSCF published in 
Business Day, Indwe and Thola magazine, and in 
Samantics (museum journal) and through Medium. 

- NSCF exhibition at the DSI Science Forum 2019 
6. Staffing and capacity 

development 
Collection 
Management & 
Curation 

- Sponsorship for 5 staff to attend the SPNHC 
conference in New Zealand in 2019. 3 hub staff 
and staff from participating institutions attended 
the virtual Society for Preservation of Natural 
History Collections / International Council for 
Museums conference in July 2020.  

- Development of curriculum based on the NSCF 
Collection Management & Curation Manual; 
implementation of online training (webinars, 
discussion forum, tutorials and assignments). 
From May 2021. 72 registered participants.  

Targets 
achieved 

 Data 
management  

- 17 staff sponsored to attend a Data Management 
training course that was developed by University 
of Pretoria according to needs identified by NSCF. 

- Specify training courses run. 2019 and 2020 – 97 
participants from 10 institutions.  

- Open Refine training sessions and discussion 
groups run for data cleaning.   

- Ongoing support and mentorship for staff at 
institutions and NSCF Data Technicians. 

- 2 hub staff 5 staff from participating institutions 
attended the virtual TDWG (Biodiversity 
Information Standards) working groups / task 
teams in September 2020. 

Achieved, 
ongoing 

 Science 
communication 

5 staff from partner institutions sponsored to attend 
virtual course in Science Communication run by 
Stellenbosch University 

Achieved 

 Research 
capacity 
development 

- Four MSc bursaries awarded for research on 
collections (3 awarded degrees) 

- Three postdoctoral grants awarded for research on 
collections. Awarded for research at Iziko Museum 
and SANBI.  

Partially 
achieved 

 Leadership 
development 

Through the African Spirals contract, leadership 
development was run from 2018 to 2021 for an 
estimated 40 leaders in the institutions.  

Achieved 

 Staffing: common 
job titles and job 
profiles  

A document detailing the collection-based jobs, 
required qualifications and experience and roles and 
responsibilities were developed based on global 
resources as a guide for institutions. 

Achieved 

7. Transform the current 
fragmented natural 
science collections 
landscape by 
establishing the NSCF 
with participatory 
planning, 
implementation, 
monitoring and 

Organisational 
development & 
support – 
strengthening the 
internal structures 
of the NSCF to 
enable the long-
term sustainability 
of the collections 
and associated 

Consultants were appointed for a 6-month period in 
2018 and then for 2.5 years to run a change 
management, leadership and organisational 
development process for the NSCF. Workshops were 
held for institutional managers / senior scientists in 
February and May 2018, in August and November 
2019 and in February 2020. Sessions were also held 
for the NSCF Hub Team (April 2018, July, August 
2019, January 2020), and the consultants facilitated 

Achieved, 
ongoing 
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reporting processes 
and systems. 

research to 
benefit society 

the second NSCF Forum in May 2019 and the virtual 
Forum in 2021.  

 Building the 
network 

- Collaboration agreements signed with four national 
museums, five provincial museums, one municipal 
museum, two science councils and three university 
herbaria.  

- Three Forums, all attended by over 100 staff from 
all levels and all participating institutions attended 
four-day events (one virtual due to Covid-19). 

- WhatsApp group for building community 
established in 2021; NSCF community Facebook 
page in 2019, regular newsletters from 2019 to 
2022. Various online webinars run including on 
permitting for collections, GRAP 103 audits for 
collections, change management. 

Achieved, 
ongoing 

8. Governance 
structures 

Establishment of 
the governance 
structures and 
processes 

- Terms of Reference developed for all governance 
structures. 

- Co-ordinating Committee established and meets at 
least four times per annum (since 2017) 

- Advisory Committee established in 2019 and 
meets biannually. 

- Working Groups: Collection Management & 
Curation formally established in 2018 and met at 
least three times per annum until 2020, thereafter 
annually. 

- Data Management Working Group established in 
2018 and initially met at least twice per annum. 
Disbanded in 2019 and now smaller task teams 
work on more focussed data related issues. 

- Staffing and Capacity Development Working 
Group established in 2019 and met twice per 
annum.  

- Outreach and Communication Working Group 
established in 2018 and met twice, but the 
approach of using smaller project related task 
teams was more effective.  

- Research Working Group / advisory group was not 
established.  

Achieved 

 

Table 3. Summary of key indicator values: data integrated from all participating institutions on a 
quarterly basis, using GoogleDocs.  
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In summary, the milestones and targets relating to setting up the NSCF and getting this operating as a formal 
network, setting standards, providing policy and procedure guidelines, and promoting the NSCF have been 
achieved. The objectives relating to extending data sets, upgrading and verifying these, imaging of type 
specimens were partially achieved, and the document digitisation and setting up the virtual museum, DNA 

Indicator 2017/18 2018/19 2019/20 2020/21 2021/22  Total Target in 
proposal 

Strategic objective 1: Securing collections and making these accessible for research 

Orphaned collections: no. 
of specimens incorporated 

0 25525 26339 13582 48654 114 100  

Number of specimens sent 
out on loan for research 

26245 22876 22049 6523 13323 91 016 10 000 / yr = 
50 000 

Number of tissue / DNA 
samples supplied for 
research  

 674 1616 296 1100 3686  

Number of visitors using 
collection (national) 

718 1616 1770 298 668 5 070 100 / yr = 500 

Number of visitors using 
collection (international) 

128 361 275 66 64 894 

New specimens 
accessioned 

53991 90600 160842 96147 97887 499 467  

Number of new species 
described 

153 165 250 235 105 908  

Number of papers 
published using collections 

126 291 201 252 189 1059 250 / yr = 1250 

Strategic objective 2: Data from specimens in collections accessible and used for managing collections, 
research and decision-making 

Number of new specimen 
records added to 
Brahms/Specify  

      80516 75214 155 730 + 
102500 = 
258 230 

300 000 per yr 
= 600 000 

Data provided to external 
users: no. of requests 

244 403 402 206 243 1 498 30 per yr = 
150 

Data provided to external 
users: no. of records 

72838 579524 1312028 278620 81425 2 324 435 500 000 per yr 
= 2.5 million 

Strategic objective 3: Virtual Museum: imaging of specimens 

Number of specimens 
imaged (not all type 
specimens) 

47695 52081 100006 76313 106225 382 320  5 000 per yr = 
25 000 

Strategic objective 4: Identification of material for external stakeholders 

Number of specimens 
identified: external 
stakeholders 

1 144 
455 

9392 22 464 46 845 67 007 1 290 163 Increasing by 
10% per yr 
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barcoding were not achieved. In the Business Plan, 18 of the 26 targets / outputs were achieved or completed 
(69%), five were partially achieved (19%) and three were not achieved (12%). 

 

b) Challenges encountered  
For the NSCF the challenges can be categorised as change process, resourcing, operational and technical 
(IT and data systems).   

• Changing cultures and practice 

The main challenge has been the difficulty associated with changing practice and culture in institutions, some 
of which have been operating in much the same way for over 50 years, and one for over 200 years. Decisions 
are generally made about curation, access and data management on an individual, ad hoc basis. Most of the 
staff have not had any formal training in curation and collection management although some have been 
trained by other staff. The response to adopting new practices is mixed across and within institutions and this 
has been a challenge for professionalising and standardising the way that the collections are cared for and 
accessed and that data are managed. 

• Lack of and / or poor allocation of resources for collections 

Most of the institutions are not well resourced in terms of the collections and have limited budget available 
for consumables and infrastructure upgrades. Some institutions have capacity constraints with some of the 
largest collections having only between one and three staff. Some of the buildings that hold the collections 
are old and poorly maintained but maintenance falls outside of the institutions’ control in most cases. It is a 
challenge to implement standards and practices that require building upgrades and additional staff or ongoing 
investment in consumables. However, the workplans of the existing staff are not all well aligned to the curation 
needs and scientists / curators and other staff spend a large proportion of time and budget doing field work 
that generates more material that is not accessioned or cared for. Publications and specimens added to the 
collections are often the reporting targets which drives this behaviour. In some cases managers don’t fully 
recognise the requirements for curating and managing collections and don’t understand the current state of 
the collections relative to the global standards. 

• Operational challenges  

Recruitment of staff, procurement, signing of collaboration and other agreements are all through SANBI 
systems and getting the required authorisations and support has resulted in significant delays with many 
activities.  

The NSCF is considered as a project within a Division of SANBI, which means that authorisation for 
agreements, procurement and staffing is often through between four and six signatories above the level of 
the NSCF Lead. Procurement processes are often very long, with even small items taking up to six months 
to procure and there have been long periods when computer hardware could not be procured because 
supplier contracting was problematic. There is one opportunity per annum to include items over R1 million 
(until 2021 this was over R500 000) on the procurement plan. Recruitment processes can take as long as a 
year, and the minimum requirements and post level are specified by SANBI and not by the NSCF. All of these 
challenges mean that significant efforts are required from most activities and there are delays in 
implementation of some activities.  

• Data management and IT capacity challenges 

In the data management section of the original proposal we had anticipated working with DIRISA to host the 
databases for institutions that are not able to host their own and also to provide server space to store the 
large number of specimen images and document scans and for the Virtual Museum platform. DIRISA is not 
currently able to provide this type of service to projects such as the NSCF. SANBI IT systems cannot 
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accommodate open-source software or allow non-SANBI staff to access any data stored on its servers. 
Specify software and the Living Atlas software are open source. We followed a procurement process for a 
commercial cloud hosting service with some system administration support but there was a single bid and 
the quote was three times the budgeted amount. While there are many potential service providers, there are 
prequalification criteria of BBBEE level 1 which excludes most of these. In addition to the IT challenges, 
capacity for collection data management is very scarce because it requires experience and knowledge in 
relational databases and some coding / development, as well as an understanding of biology (eg. hierarchical 
classification systems) as well as the functions of collections. We are fortunate to have two very capable staff 
but more such capacity is needed to train and support staff in all the institutions. This capacity seems to 
require an aptitude that is uncommon.  

• The research agenda of the NSCF 

The original proposal included the establishment of a Research Working Group, the development of a large, 
transdisciplinary and collaborative project for the scientists based at the institutions and the establishment of 
at least one center of expertise with a research focus aligned with the collections and with a focus on research 
and postgraduate training. There were a number of challenges with this. It became apparent soon after 
implementation of the NSCF that the DSI funding was not meant to cover research costs but was for the 
development of the research infrastructure, and there was insufficient budget to cover the establishment of a 
research center as envisaged at one of the partner institutions. Whether a national research infrastructure 
should be developing research projects that use the research infrastructure or whether this should be driven 
by the user community was uncertain. Finally, engagements with scientists based in the partner institutions 
revealed that there was no appetite for involvement in a large collaborative project because they were already 
doing this or they were involved in their own research project/s. We therefore decided to rather look at how 
the NSCF can provide support to other projects in terms of data mobilisation or through facilitating linkages 
with policy or decision-making. The agenda or responsibility of the NSCF as a research infrastructure is 
therefore still not entirely clear. The collections and data have high levels of use in South Africa and globally 
for research and capacity development and there are significant numbers of outputs by the user community. 
We are also focusing on understanding the broader impact of these outputs on society and decision-making, 
but we recognise the need to promote a more strategic approach to research by the scientists based in the 
collection institutions.   

 

 Risk management strategy implementation 

Table 4. Implementation of the risk management strategy and effectiveness of mitigation actions. 
Those risks that have not been fully managed are highlighted.  
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Mitigation 
Intervention 

Implementation of 
mitigation measures 

Strategic Insufficient funds 
available to meet the 
targets 

3 3 9 The Implementation 
Plan can be modified 
according to the 
budget; the phased 
approach means that 
achievement of all 
targets not essential for 
the NSCF to function 

We prioritise activities and 
items for expenditure. Risk 
mitigated.  
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Insufficient  number of 
collection institutions 
sign MoU to 
participate in NSCF 

2 3 6 Additional engagement 
with governance 
structures may be 
required to explain the 
benefits of participating 
and risks associated 
with not participating 

We have signed 
agreements with all the 
partners who were 
originally targeted. SANBI 
EXCO members 
intervened with one 
institution and this was 
successful. Risk mitigated.  

Changes required to 
move  from operating 
as individual 
institutions to 
operating as a single 
Facility  not made by 
institutions 

3 4 12 Leadership / change 
management training 
for managers and Co-
ordinating Hub staff 
who will work with 
institution staff; 
coaching / courses for 
all staff; involvement of 
institutional managers 
in decision-making and 
in accounting 
processes; involvement 
of institutional staff in 
Working Groups to 
implement activities; 
NSCF Forum that will 
bring staff and 
managers together; 
regular communication 
about the NSCF to all 
staff. 

Consultants appointed 
(see comments above). 
Not as much impact on 
institutional leadership as 
we had hoped. Some of the 
senior managers of 
institutions did not 
participate in sessions and 
others did but were unable 
to implement change in 
their institution. Risk not 
reduced.  

Set-up Set up of database 
system at participating 
institutions 
problematic 

3 3 6 Additional capacity may 
need to be hired locally 
or if this does not exist 
then from overseas to 
assist with set up in a 
short time frame. In this 
case capacity 
development must be 
part of the contract. 

We did contract a service 
provider but this was only 
partially successful. We do 
have inhouse capacity to 
do the migration of the last 
major institution’s 
databases but the delay 
has been approval rather 
than capacity. SAIAB has 
continued to assist with 
hosting other institutions’ 
databases. Risk mitigated.  

Data management 
system for access to 
integrated data sets 
problematic / delayed 

2 2 4 Use of existing software 
that provides the 
platform; if necessary 
can get assistance from 
developers overseas 

Hosting of systems rather 
than developer capacity is 
the main problem. Data 
sharing agreements and 
attitude to open data more 
problematic. Risk partially 
mitigated.  

Skilled and 
experienced capacity 
to fill critical Co-
ordinating Hub posts 
not available 

4 4 16 Contract staff may need 
to be seconded to 
assist with capacity 
development, and this 
may include 
international experts; 
budget to allow this has 
been included. 

We have been able to 
recruit staff without 
secondment. Risk 
mitigated.  

Operational Non-delivery on 
targets by participating 
institutions 

2 3 6 Regular engagement 
and support for 
institutional managers 
through Co-ordinating 
Committee, and NSCF 
Lead can approach 
higher governance 

This has formed part of the 
Change Management 
process. Co-ordinating 
Committee meetings and 
the strength of the 
engagements has meant 
that there is good reporting 
on outputs by institutions. 
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structures of the 
institution if necessary.  

The targets of the NSCF 
should align with those of 
the institutions and not be 
additional or different work 
for staff. Actually changing 
practice however is more 
challenging. Risk partially 
reduced.  

Insufficient capacity at 
institutions to achieve 
targets 

4 4 16 Budget includes 
contract posts for 
specific projects at 
institutions to enable 
targets to be met.  
Co-ordinating 
Committee and 
institutional managers / 
Director to consider 
more effective and 
efficient staffing 
models. 

Some additional staff have 
been appointed through 
the NSCF to implement 
specific projects. Risk 
mitigated.  

Limited interest in 
research using the 
collections or in 
vouchering samples 
by outside 
researchers 

3 3 6 Strong engagement / 
communication with 
potential user groups;  
Natural Science 
Collections Research 
Indaba to be innovative 
and well networked 
 

There is a good level of use 
of the collections and data 
as shown by the figures.  
Research Indaba not 
implemented but 
presentations on the NSCF 
at various conferences has 
been done and there has 
been a survey amongst 
users of the collections to 
assess their experiences.  
Risk mitigated.  

Financial Insufficient funds 
available to achieve 
targets 

3 3 9 Cost effective 
approaches to be 
identified for all aspects 
of work; innovative 
solutions to staffing to 
be used as far as 
possible 

We developed a funding 
criteria document that was 
approved by the Advisory 
Committee. We do adhere 
to our principles for what 
can be supported and 
ensure that expenditure / 
staffing is aligned with the 
NSCF  objectives. Risk 
mitigated. 

Institutions fail to 
spend funds because 
of lengthy SCM 
processes 

3 4 12 Co-ordinating Hub to 
support procurement 
through assistance with 
developing ToRs, 
sourcing suppliers, 
evaluation of bids if 
necessary.  

There have been 
challenges with 
procurement by institutions 
but this has not been as 
prevalent as anticipated. 
We have advised on 
specifications and 
processes and we have 
compiled a list of suppliers 
for collection consumables 
and equipment. Institutions 
have shared information on 
suppliers as well.  Risk 
partially mitigated. 

Funding bodies of 
participating 
institutions reduce 
operating and staffing 
budgets for natural 
science collections 

3 3 9 MoU will require that 
the existing allocations 
are maintained.  
If sufficient budget / 
staff available to 
maintain collection then 
it could be moved to 
another institution 

This was included in the 
collaboration agreements. 
There has been no notable 
reduction in budgets that 
can be directly linked to the 
expectation that the NSCF 
will cover costs. Risk 
mitigated. 
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Environmental Insufficient space for 
consolidating and for 
expanding collections 
and insufficient funds 
available for new 
buildings 

3 3 9 Innovative storage 
solutions budgeted for 
(compactor shelving) 
Review of space usage 
by the Co-ordinating 
Committee 
Rationalisation of 
collections / movement 
of orphaned collections 
may be essential 

The NSCF has allocated 
funding for compactor 
shelving to SAIAB and the 
ARC. There have been 
discussions about potential 
rationalisation of 
collections but this will 
become an increasingly 
significant issue. Risk 
partially mitigated. 

Requirements to 
upgrade environment 
for collections storage 
may not be feasible 
(cost, old buildings, 
building ownership) 

2 3 6 Focus on major 
collections for 
investment rather than 
all collections 
University and private 
collections generally 
excluded from 
upgrades on 
environments 
Phased approach  

We have used a 
prioritisation and phased 
approach. It has not solved 
all problems but has 
averted some crises. Risk 
partially mitigated. 

      
Legislative Permit applications for 

collecting may limit 
amount of research 
that generates new 
material for collections 

3 3 9 Co-ordinating Hub with 
SANBI to provide 
guidance on permit 
applications and to 
engage with permitting 
authorities and DEA to 
address major 
obstacles 

We have published a 
review of permitting 
requirements and include 
permitting guidelines in the 
Manual. This is still a risk 
that needs attention. Risk 
not mitigated. 

Health and Safety 
compliance 
challenges 

3 2 6 Professional H & S 
official to assist with 
review of collection 
storage and to make 
recommendations 
Phased approach to 
addressing major 
issues 

SANBI did not approve the 
appointment of a H & S 
consultant to do this 
assessment. Institutions 
have been provided with 
guidance in the Manual. 
Risk partially mitigated.  

      
Ethical May be resistance 

from institutions to 
providing open access 
to data 

2 3 6 MoU to include open 
access as a condition 
for participation 
Attribution for 
institutions to be part of 
data set, and 
acknowledgement of 
data use to include 
individual institutions 
and not only NSCF 
Time limited embargo 
on release of data being 
used for student 
projects is acceptable 

An Access Policy has been 
developed and we have 
had several engagements 
on access. This is part of 
the Change Management 
process. There are still 
some problematic 
individuals / institutions but 
its not the majority. Risk 
partially mitigated. 

      
      

 

Most of the risks have been mitigated or reduced. Those that remain are related to ongoing change 
processes, addressing the permitting requirements for collections which we continue to work on and the 
virtual museum hosting for which we have made alternative plans.   
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Revisions to the risk management plan  

We continue to monitor the risks and add new risks that arise, such as the Covid-19 pandemic and the impact 
of lockdown on implementation of the NSCF. A risk that has emerged over the last five years is the status of 
the NSCF as a short-term project within SANBI and operational support for HR management and 
procurement that impact significantly on the ability to deliver on targets.  

Key learnings 

One of the most significant lessons has been the difficultly in changing deeply entrenched practices and 
cultures within institutions when these are not managed directly by the NSCF. While there may be agreement 
about what needs to change and be done, actually implementing this is a massive challenge. We have 
recognised, with the assistance of the appointed consultants, that the NSCF is complex, with 16 institutions 
under different governance structures, with different challenges and cultures. This is like a living system, that 
is ever evolving and responses to interventions and requests will be unpredictable. We cannot control or 
impose our will on these systems, they cannot be wrenched into order like a machine. This has meant that 
we have had to adopt a new way of thinking and practice for organisational change. Developing a Manual 
and expecting everyone to implement this in parallel was not realistic. Expecting scientists to share access 
to data and collections with what they perceive as competitors was unrealistic. We now recognise that the 
pace of change will vary across institutions, and individuals and will happen through active engagement, 
relationship building, inclusivity and finding the vision or a story that everyone wants to be part of and can 
see their role in. We have learned to operate in a reflective, learning environment where we are willing to 
experiment with interventions and actions.  

Despite the fact that all the NSCF appointed staff are on short term contracts, we were able to attract several 
excellent staff who are passionate about the work of the NSCF. We have only lost one staff member who 
was offered a permanent position, but the other 22 staff have remained committed and this is largely related 
to the transformation consultants’ intervention in building our Hub team. 

 

c) Access Policy, Decision-making guidelines and appeals process 
One of the main criteria for participation of collection institutions in the NSCF is that the collections and data 
are openly accessible to external researchers and students. This was agreed and accepted by the institutions 
that are participating in the NSCF. None of the institutions had an Access Policy, although most did have 
loans and visitor policies and procedures, and procedures for providing data and digital assets but the 
principles of open access and fair and transparent processes for decision-making were not included. An 
Access Policy was drafted for discussion by the Co-ordinating Committee. Institutions have their own policies 
and cannot adopt another institution’s policy. We therefore agreed that the NSCF would provide policy 
guidelines. The document was finalised, and decision-making guidelines and an appeals process were added 
as annexures. The extent to which these documents have been implemented is uncertain but the figures 
given for visitors and loans suggest that collections and data are predominantly openly accessible for 
research.  

There are some restrictions or limitations for access in the NSCF Access Policy that are aimed at protecting 
research in progress, limiting the impacts of use on the future potential scientific value of the collection in the 
case of physical access / subsampling and not compromising the conservation of species or sites of concern, 
or the institution holding material that may be targeted for illegal trade (this is mainly related to access to 
specimen data or images). 

For data the original intention was that the specimen data sets would be made accessible through a single 
portal. This has not yet happened but submission of data to the Global Biodiversity Information Facility (GBIF) 
platform is encouraged and technical support for this is provided for institutions that require this.  
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Table 5. Summary of data sets from institutions participating in the NSCF with number of downloads 
and unique citations in publications. Note that for download events, the figures reflect total downloads 
where any of the records in the data set were included and not the whole data set.  Data extracted from GBIF, 
28 July 2022. 

Dataset First 
published 

Last 
updated 

Number of 
Records 

Number of 
download 

events  

Total 
number of 

unique 
citations 

IZIKO Hymenoptera collection 2019 2019 13 477 5191 

523 

IZIKO: Marine Invertebrate Collection (1900-
2011) 2016 2016 10 984 14827 

IZIKO South Africa Museum Collection (1800-
2013) 2010 2020 258 397 45034 

IZIKO Marine Bony Fish (1884-2013) 2018 2018 19 336 13248 

IZIKO Cartilaginous fish 2020 2020 4 066 8256 

IZIKO Systematics of South African 
Hymenoptera 2017 2017 7 032 6772 

IZIKO-UCT:Historical Survey (1930-1980) 2017 2017 19 198 20159 

IZIKO-UCT:Historical Invertebrates (1930-
1980) 2018 2018 20 588 12933 

Bolus Herbarium Specimens Collection 
(1865-2009) 2010 2017 40 879 14133 

164 
Bolus Herbarium: Bryophyte and Ericaceae 
(1641-2016) 2019 2019 19 525 2647 

SAIAB Occurrence records of southern 
African aquatic biodiversity 2010 2022 207 974 57872 242 

Albany Museum: Freshwater Invertebrates 
(1900-2005) 2010 2017 78 575 22275 

233 
Albany Museum: Terrestrial Insect Collections 
(1896-2000) 2015 2017 84 255 18994 

KZN Museum Entomology-collection 
(including PINDIP) 2019 2022 236 030 15169 49 

KZN Museum Herpetology-collection 2022 2022 9 041 1294 

DNSM: Durban Natural Science Museum 
Insect Collection (1900-2011) 2016 2016 137 753 26642 217 

UKZN: KwaZulu-Natal Invasive Alien Species 
(1821-2011) 2016 2016 2 489 28460 261 

Ditsong National Museum of Natural History 
Collection: 1805-2008 2016 2020 162 150 30515 123 

ARC-PPRI: Chalcidoidea Collection (1900-
2010) 2016 2018 12 119 21535 207 



17 
 

ARC-PPRI: National Survey of Arachnida 
(1905-2009) 2010 2018 41 575 11040 

ARC-PPRI: National Collection Of Fungi 
(1817-2009) 2016 2017 22 811 24900 

ARC-PPRI: Collection of Southern African 
bees (1800-2007) 2010 2017 15 132 12947 

ARC-PPRI: National Collection of Insects: 
Coleoptera Collection (1879-2012) 2016 2017 4 507 4452 

ARC-PPRI: National Collection of Nematodes 
and South African Plant-Parasitic Nematode 
Survey (1901-2014) 2016 2017 29 137 12680 

SANBI Botanical Database of Southern Africa 
(BODATSA): Botanical Collections 2017 2022 1 158 482 39410 253 

Total 
  

2 615 512  988 

 

II. ALIGNMENT TO NATIONAL, CONTINENTAL & INTERNATIONAL PRIORITIES 
 

• International priorities 

The world is facing a biodiversity crisis, with up to half a million species under imminent threat of extinction 
over coming decades. The significance of this crisis in relation to climate change and impacts on food 
security, water, and a range of other services that people depend on is becoming increasingly recognised as 
the prevalence and impacts of  floods, droughts, wildfires, collapsing fish stocks, and zoonotic disease 
increase. The natural science collections remain a physical record of the past and present species, that can 
be used and reused to address questions of significance to society. The data are critical for understanding 
temporal and spatial changes in species’ distribution, extinction patterns related to climate change, and for 
prioritising areas for protection. The priority of the NSCF, like other global initiatives such as Distributed 
System of Scientific Collections (DISSCO), Integrated Digitized Biocollections (iDigBio) and the Natural Science 
Collections Alliance is to ensure that the collections that have been built up and that are constantly being 
added to are well managed and curated and secure, and that the data are complete and accurate and that 
collections and associated digital resources are made accessible for researchers, students and planners to 
use to solve the challenges of biodiversity loss and impacts and climate change mitigation.  

The natural science collections have indirect links to several of the Sustainable Development Goals, in 
particular quality education, life on land and life below water but also climate action. 

The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) was 
established in 2012 to strengthen the science-policy interface for biodiversity and ecosystem services for the 
conservation and sustainable use of biodiversity, long-term human well-being and sustainable development. 
It has several work programmes to which the work of the NSCF aligns, including Identifying, prioritizing, 
mobilizing and facilitating access to existing knowledge, information and data, which involves developing a 
web-based infrastructure in support of open data sharing and information management. 

The Convention on Biological Diversity of the United Nations has several thematic areas of work including 
Agricultural Biodiversity, Dry and Sub-humid Lands Biodiversity, Forest Biodiversity, Inland Waters 
Biodiversity, Marine and Coastal Biodiversity and Mountain Biodiversity. The NSCF has material and data 
that are relevant to all of these themes. There are also a number of cross cutting areas of work that have 
direct relevance to the NSCF, in particular the Global Taxonomic Initiative.  
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• Continental priorities 

The African Union Agenda 2063 priorities include sustainable natural resource management and 
biodiversity conservation, to which the NSCF’s work is well aligned, but also priorities for education in science 
and technology, agricultural productivity, and marine resources.  

One of the flagship projects of the AU Agenda 2063 is the Great African Museum, and while the natural 
science collections are not normally considered as cultural artefacts, they include many species and 
specimens that are linked to traditional practice and discovery, such as medicines. They also represent the 
basis for understanding traditional approaches to classifying and naming plants and animals, as opposed to 
the Western scientific approach. There are also many specimens and species that have cultural significance 
to indigenous people and this would be an ideal platform to explore how we can showcase the collections 
from an African perspective.  This type of information is poorly documented and would also contribute to a 
second flagship project, the Encyclopaedia Africana.   

• National priorities 

“The National Development Plan aims to eliminate poverty and reduce inequality by 2030. South Africa can 
realise these goals by drawing on the energies of its people, growing an inclusive economy, building 
capabilities, enhancing the capacity of the state, and promoting leadership and partnerships throughout 
society.” 

The NSCF is working towards building the capabilities of natural science collection institutions and promoting 
collaboration and partnerships, to enable them to contribute to sustainable, enriched lives for our society. 
The collections, associated data, expertise and the research outputs are important in an indirect way for 
provision of water, food security and social cohesion, which are all included in the National Development 
Plan. 

The recently released Draft White Paper on the Conservation and Sustainable Use of South Africa’s 
Biodiversity 2022 has the following vision: “A prosperous nation, living in harmony with nature, where 
biodiversity is conserved for present and future generations, and secures equitable livelihoods, and improved 
human well-being”, and presents an impactful statement of “Thriving people and nature”. Having a record of 
the species present in the country, the ability to identify species and describe new species, and the data sets 
that can be analysed to understand change are foundational to the implementation of many aspects of the 
White Paper, and the value of the natural science collections and data are acknowledged in the document.  

Many of the approaches, objectives and activities of the NSCF align with the intentions stated in the White 
Paper for Science & Innovation (2019) including the following: 

- Open science that allows people to re-use, redistribute and reproduce research and its underlying 
data and methods. 

- Intensifying interactions and partnerships, and enhancing coherence. 
- The NSCF is working on addressing inequality, discrimination and oppression in partner institutions, 

and working towards transformed institutions that reflect the African context, rather than the practices 
that are legacies of colonialism and Apartheid. 

- Strengthening the links between researchers and school teachers to encourage the introduction of 
scientific concepts, including encouragement of exploration using online resources.   

- Capacity development with a focus on young staff in data management, data analyses, coding 
computational thinking. 

- Use of digital technologies that include input from citizen scientists and scientific experts  
- Developing models and practices that can contribute to understanding of how distributed facilities and 

networks can work and be governed. 
- Developing capacity in science communication amongst scientists, and providing opportunities for 

scientists to communicate their findings to broader society. 
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The work of the NSCF also aligns with the Science Engagement Strategy (2020) in terms of popularising 
science and awakening and interest in relevant careers, promoting communication that will enhance science 
engagement in South Africa, and profiling science and science achievements and their contribution to 
development and society.  

 

III. OUTPUTS LINKED TO THE NSCF 
  

a) Knowledge: peer reviewed & accredited publications.  
 

Table 6. Number of peer reviewed publications that have included the use of natural science 
collections held by institutions participating in the NSCF.  

Year Number of publications Proportion in open access journals 
2017/18 126 54% (68) 
2018/19 291 21% (60) 
2019/20 201 54% (108) 
2020/21 252 48% (122) 
2021/22 189 57% (108) 
TOTAL 1059 44% (466) 

 
b) Innovations  

 
• Data Management Innovations 

 
A key activity in improving the quality of specimen collection data is to georeference locality records so that 
they may be plotted on maps and used in various kinds of spatial analyses, such as conservation 
assessments and spatial planning. Georeferencing involves tracking down the locality name using maps, 
gazetteers, or online resources, obtaining the geographic coordinates, and adding the coordinates back to 
the specimen record. This process has traditionally been done manually, using spreadsheets, which is 
inefficient as it duplicates effort (the same locality is georeferenced over and over) and standards are not 
enforced. To address this problem the NSCF has developed an online georeferencing tool. The tool makes 
georeferencing efficient by allowing georeferences to be reused, thereby reducing duplicated effort, and it 
also enforces the Darwin Core standard for georeferencing. Furthermore, it is specifically designed to 
facilitate teamwork in the georeferencing process, which increases throughput rates and supports learning 
and information sharing. To date over 40 000 specimen records have been georeferenced by staff across 
institutions, primarily herbarium specimen records for the priority families. The tool is being rolled out to the 
wider NSCF community, which includes training in the use of the tool and standard georeferencing protocols. 
The tool is being updated to include semi-automated quality control processes also. It is based on a modern 
technology stack with a web based front-end using the Svelte framework, and a backend based on Google 
Cloud, Firebase and ElasticSearch, and the source code is publicly available on GitHub. 
 
The NSCF is also developing various scripts and utilities to aid with other data management processes. 
These include a bulk image renaming tool used in the herbarium specimen imaging workflows; a tool for 
batching herbarium specimen images for distribution to the data capture teams; JavaScript, C# and Python 
libraries for converting geographic coordinates from a range of formats to decimal degrees (which minimizes 
manual conversion errors and improves work efficiency, also available as an Excel plugin); and a tool to 
automatically tag specimen images with relevant keywords directly from collection databases so that images 



20 
 

are easily searchable and properly marked up for public circulation. Development of such tools is strongly 
integrated into the capacity development initiatives of the NSCF. 
 

• Social technologies 

 A key component of the NSCF work is community building. In the past, institutions have operated 
independently and fall under a range of national, provincial, and local governance structures. Many 
collections are understaffed and resources for collections care are limited. Differing organizational cultures, 
histories, and sometimes individual personalities, present significant obstacles to transformation, network 
building and progress.  

In 2018, shortly after its inauguration, transformation consultants joined the NSCF to facilitate the community 
building process. Emphasis shifted away from a purely business-oriented focus to a ‘softer’, people-centric 
orientation. The consultants introduced a wide range of social technologies such as meeting check-ins, active 
listening, rich pictures and a range of tools from the Liberating Structures framework, as well as new 
leadership paradigms and a new theory of organizational change to catalyze transformation from the bottom 
up. Importantly, the change paradigm is non-deterministic, and removes any requirements for goals, 
objectives, and timelines. Instead it prioritizes change that arises organically and spontaneously as a result 
of greater interpersonal engagement, breaking down barriers imposed by traditional hierarchy, bringing 
previously unheard voices to the fore, and engaging deeply with difficult, uncomfortable problems.  

 

 

Figure 1: Graphic scribing of conversation during virtual engagement with institutions entitled ‘How Change 
Happens’  

 
Given South Africa’s socio-political history, race is one such difficult problem and remains a central topic in 
this transformation journey. Race-related problems are still deeply entrenched within South African 
institutions and often reflect historical privilege of whites over people of colour despite extensive equity target-
based efforts to address them. The NSCF transformation process has highlighted the importance of 
confronting these issues, which are often opaque to historically privileged groups within organizations.  

Given the sensitivity of such issues, processes of engaging with them are deep, must be appropriately 
contained, and focus on uncovering new insights and illuminating new information or points of view. The 
community building process has in many ways been successful. A sense of community and camaraderie has 
developed amongst a significant portion of staff members in participating institutions and has been evidenced 
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through the support provided to each other during the COVID19 pandemic, extent of engagement in NSCF 
social media platforms, and the general tone and atmosphere of meetings and workshops.  

There are still challenges though and some members and sectors in the community remain disengaged. Key 
lessons have been the importance of having professional consultants to lead community building and 
transformation initiatives of this scale; the need for people to open their minds and hearts to a transformation 
process and to expect to have their assumptions, prejudices and standpoints challenged despite the 
discomfort they may feel; and new understanding of the time and investment needed to truly improve and 
integrate existing communities and networks.1 

  

  
Figure 2: Use of Café Conversations and Open Air Unconferencing social technologies during the 2019 
NSCF Forum 

 
• Outreach and Educational innovations 

Value of Collections Showcases & Webinars 

A showcase publication entitled “Why our collections matter’’ and linked webinars were launched showcasing 
the value of natural science collections and associated research to society. Six showcases and webinars 
have been published covering the contribution of collections to food security and agriculture, the fight against 
pests and diseases, iconic and historically important specimens, indigenous knowledge and local identity, 
nature conservation and responses to climate change, and solving crime. This is freely available on the NSCF 
website. 

 
1 Text taken from: Engelbrecht I, Ndaba A, Ribeiro S, Tambani F, Hamer M (2021) The Natural Science Collections 
Facility: Building community with South African museums and herbaria. Biodiversity Information Science and 
Standards 5: e75373. https://doi.org/10.3897/biss.5.75373 ) 
 

https://doi.org/10.3897/biss.5.75373
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Figure 3. Examples of showcase documents and webinars developed for the “Value of Collections”project. 

STEMulator 

A collaboration Agreement was signed with the National Science & Technology Forum (NSTF) to include 
museum and herbaria interactive education and career information as part of the online interactive education 
tool (STEMulator www.stemulator.org ). 
 
The developers of the platform, NSCF coordinating hub staff and partner institution staff worked together to 
develop a unique natural science based plug in for the STEMulator platform called the ‘Science Plaza’. This 
allows learners to explore information on natural science collections and natural science-based careers. 
 

 

http://www.stemulator.org/
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Figure 4: Science Plaza Tile on the STEMulator Platform 

 

c) Human capital development 
In total, over 200 postgraduate students use the collections for their projects each year. It is difficult to track 
numbers accurately from our past records because the same student may have used multiple collections and 
so have been counted multiple times. We have now improved this reporting and get details of the students 
from institutions.  

In 2017/2018 the NSCF awarded four MSc bursaries and three postdoctoral fellowships for research on the 
collections or associated data.  

TABLE 7: Summary of human capital development outputs: students and postdoctoral fellows 
graduated / completed over the past five years: From DSI NSCF funding (see Table 8 for details). 

Level 

South African 

(or SA Citizenship) 
Non-South African TOTAL 

Black Coloured White Indian Specify  

M F M F M F M F M F M F 

Hons 
            

Masters 1 1 
  

1 1 
    

2 2 

PhD 
            

Postdocs 
     

1 
 

1 
 

1 0 3 

TOTAL 1 1 
  

1 2 
 

1 
 

1 2 5 

 

 

 

TABLE  8: Details of human capital development outputs: From DSI NSCF funding 
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Anke De 
Smidt 

Female White SA UFS MSc 2017 Zoology Nematodes 
from the 
Willem 
Pretorius and 
Soetdoring 
Nature 
Reserves, 
Free State 
Province, 
South Africa C

om
pl

et
ed

 

 

Hendre Van 
Rensburg 

Male White SA Stellenbosch 
University 

MSc 2017 Zoology Species 
delimitation in 
Polychaeta 

C
om

pl
et

ed
  

Raesetsa 
Portia Mailula 

Female Black SA UKZN MSc 2017 Zoology Taxonomic 
revision and 
Red List 
assessment of 
the ‘red 
millipede’ 
genus 
Centrobolus of 
South Africa 
 C
om

pl
et

ed
  

Risuna 
Ndzeru 

Male African SA NWU MSc 2017 Zoology A Taxonomic 
revision of the 
Brevipalpus 
phoenicis and 
Brevipalpus 
obavatus 
species 
complexes 
(Acari): in 
South Africa N

ot
 c

om
pl

et
ed

 

 

Alexandra 
Holland 

Female White Germ
an 

Albany 
Museum 

Postd
oc 

2018 Zoology Accelerated 
species 
descriptions of 
Trichoptera in 
South Africa 

C
om

pl
et

ed
  

Keshni Gopal Female Indian SA Iziko 
Museums of 
South Africa 

Postd
oc 

2018 Zoology Southern 
African Marine 
Mammal 
database: 
assessment 
and review of 
national 
museum 
collections C

om
pl

et
ed
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TABLE  9: Summary of human capital development outputs: students currently registered: NSCF 
Network Partners (not funded through NSCF) 

Level 

South African 

(or SA Citizenship) 
Non-South African TOTAL 

Black Coloured White Indian Specify  

M F M F M F M F M F M F 

Hons 8 
 

4 1 1 1 
     

10 5 

Masters 3 5 1 
 

4 
 

2 1 
 

1 1 10 8 

PhD 4 3 1 
  

2 
    

5 5 

TOTAL 15 12 3 1 5 4 1 0 1 1 25 18 

 
 
TABLE  10: Summary of human capital development outputs: students who have graduated over 
the past five years: NSCF Network Partners  

Level 

South African 

(or SA Citizenship) 
Non-South African TOTAL 

Black Coloured White Indian Specify  

M F M F M F M F M F M F 

Hons 5 11 2 6 3 13 2 6 
  

12 36 

Masters 9 18 0 2 16 20 1 1 2 1 28 42 

PhD 9 1 0 1 5 11 0 2 2 2 16 17 

TOTAL 23 30 2 9 24 44 3 9 4 3 56 95 

 

 

 

 

Annalie Melin Female White SA SANBI Postd
oc 

2019 Zoology Mining 
distributional 
and 
morphological 
data from 
natural 
science 
collections to 
calculate and 
investigate 
different 
components of 
bee and plant 
diversity C

om
pl

et
ed
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TABLE 11: Summary of staff and users of the collections: NSCF Network Partners 
 

2017/18 2018/19 2019/20 2020/21 2021/22 TOTAL 

National Users of Collections 718 1616 1770 298 668 5070 

International Users of Collections 128 361 275 66 64 894 

Number of full time staff based at the institutions (researchers and technicians / 
collection staff) 

238 

 

IV. GOVERNANCE STRUCTURES OF THE NSCF  
 

 

 

 

Figure 4. Governance structures and relationships including reporting and representation.  
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Figure 5. Roles and composition of the different governance structures of the NSCF 

 

a) Advisory Committee 
The purpose of the Advisory Committee is to provide guidance, advice and support relating to the strategy 
and activities of the NSCF, to ensure that the outputs and impacts are maximized and contribute to broader 
institutional and national objectives and that challenges experienced by participating institutions can be 
addressed.  The Advisory Committee is not a decision-making structure but rather plays an advisory role to 
the NSCF and it can identify priorities, risks and concerns and make recommendations and submissions to 
the other governance structures such as the Co-ordinating Committee, or, through the SANBI CEO (Chair of 
the Advisory Committee) to the SANBI Board or through the DSI representative to the funder. The Advisory 
Committee will advise on plans and budget proposed by the Co-ordinating Committee. 
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Table 12. Membership of the NSCF Advisory Committee. 

Name Affiliation   Role 

Mr Shonisani Munzhedzi South African National Biodiversity – CEO Chair 

Prof Ademola Olaniran KwaZulu-Natal Museum – Dean & Head of School of 
Life Sciences 

Deputy Chair 

Prof Michelle Hamer NSCF Lead  Member 

Dr Angus Paterson South African Institute for Aquatic Biodiversity – 
Managing Director 

Coordinating Committee 
Representative 

Dr Isabel Rong Agricultural Research Council – Plant Health and 
Protection, Research Team leader 

Coordinating Committee 
Representative 

Dr Clifford Nxomani National Research Foundation - Deputy Chief 
Executive Officer for National Research Infrastructure 
Platforms 

Member 

Mr Kiruben Naicker Department of Fisheries, Forestry and Environment  - 
Director: Information Management & Biodiversity 
Science Policy Interface 

Member 

Dr Yonah Seleti Department of Science and Innovation – Chief 
Director: Science Missions 

Member 

Dr Ansa Van Vuuren Agricultural Research Council – Senior Research 
Manager 

Member 

Mr Monwabisi Kobese Eastern Cape Department of Sports, Recreation, Arts 
and Culture 

Member 

Dr Julian Jaftha Department of Agriculture, Land Reform & Rural 
Development 

Member 

Rre. Kgomotso Mokgethi Department of Sport, Arts and Culture -  Director for 
Heritage Policy Research Development, 

Member 

Ms Annabell Lebethe Ditsong Museum of Natural History – CEO Member 

Ms Rooksana Omar Iziko Museums of South Africa – CEO Member 

Ms Sharon Snell National Museum Bloemfontein  - CEO Member 

Mr Luthando Maphasa KwaZulu-Natal Museum – Director Member 

Ms Tebogo Mzizi eThikwini Municipality – Manager Libraries & Heritage 
Department 

Member 

Prof Tony Verboom University of Cape Town – Head of Department of 
Biological Sciences 

Member 

Prof Robin Drennan University of the Witwatersrand – Director research 
Development 

Member 

Ms Shanelle Ribeiro NSCF Project Manager Secretariat 

Ms Usisipho 
Sotsthangane 

NSCF Administrative Officer Secretariat 

 

b) Coordinating Committee 
The Co-ordinating Committee drives the implementation of the Business Plan, especially the deliverables 
that require the input of institutions. The Committee makes recommendations on strategic and operational 
matters, including on the allocation of budget. Each Participating Institution may be represented by a 
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maximum of one member of senior management (Director), and one senior scientist or curator. Members of 
the Co-ordinating Committee must be recommended by the management of their institution where relevant.  

 Table 13. Membership of the NSCF Co-ordinating Committee. 

Name Affiliation   Role 

Prof Michelle Hamer NSCF Lead  Committee Chair 

Ms Shanelle Ribeiro NSCF Project Manager Secretariat 

Ms Usisipho Sotsthangane NSCF Administrative Officer Secretariat 

Dr Ian Engelbrecht NSCF Data Management Coordinator Member 

Ms Audrey Ndaba NSCF Collections Management Coordinator Member 

Mr Manzi Vabaza Albany Museum -  Director Member 

Mr Fred Kigozi Amathole Museum – Director Member 

Dr Isabel Rong Agricultural Research Council – Plant Health and 
Protection, Research Team leader 

Member 

Dr Ben Mans Agricultural Research Council – Onderstepoort 
Veterinary Institute – Senior Manager 

Member 

Dr Kerstin Junker Agricultural Research Council – Onderstepoort 
Veterinary Institute – Collections Manager 

Member 

Mr Luvuyo Mini Bayworld Museum – Director Member 

Dr Greg Hofmeyr Bayworld Museum – Curator Member 

Dr Moleboheng Mohapi Ditsong National Museum of Natural History – Director 
Collections 

Member 

Dr Leigh Richards  Durban Natural Science Museum – Acting Director Member 

Ms Geraldine Morcom East London Museum – Director Member 

Dr Mary Cole East London Museum – Collections Manager Member 

Ms Aisha Mayekiso Iziko Museums of South Africa – Collections Manager Member 

Dr John Midgley KwaZulu-Natal Museum – Assistant Director Natural 
Sciences 

Member 

Dr Thembeka Nxele KwaZulu-Natal Museum – Curator Member 

Ms Annemarie Katte McGregor Museum – Curator Member 

Dr Lizel Hugo-Coetzee National Museum Bloemfontein - Curator Member 

Dr Angus Paterson South African Institute for Aquatic Biodiversity – 
Managing Director 

Member 

Mr Nkosinathi Mazungula South African Institute for Aquatic Biodiversity – 
Collections Manager 

Member 

Mr Erich Van Wyk South African National Biodiversity Institute – 
Collections Manager Pretoria 

Member 

Mr Anthony Magee South African National Biodiversity Institute – 
Collections Manager Cape Town 

Member 

Dr Cornelia Klak Bolus Herbarium, University of Cape Town – 
Collections Manager 

Member 
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Dr Benny Bytebier Bews Herbarium, University of KwaZulu-Natal – 
Collections Manager 

Member 

Dr Christina Potgieter Bews Herbarium, University of KwaZulu-Natal – 
Principal Technician 

Member 

Dr Glynnis Goodman-Cron Moss Herbarium, University of the Witwatersrand – 
Curator 

Member 

Dr Renee Reddy Moss Herbarium, University of the Witwatersrand – 
Herbarium Manager 

Member 

Dr Bernhard Zipfel Evolutionary Studies Institute, University of the 
Witwatersrand – Collections Manager 

Member 

 

c) NSCF Management 
The NSCF Lead is responsible for overall management and implementation of the NSCF. The Project 
Manager is responsible for contracts and agreements, risk management, project planning and tracking 
projects, compiling outputs and budget management. There is an Administration Officer who is responsible 
for submitting documents for payment of claims, invoices and procurement, staff attendance register, stock 
management, travel and meeting arrangements, co-ordinating weekly reports from staff and any other 
administrative activities.  

 

Adherence to good governance principles and staff management 

The NSCF is hosted by SANBI and is considered as a strategic project within the Foundational Biodiversity 
Science Division. An agreement between SANBI and DSI exists which specifies the legal requirements, the 
budget allocation and the deliverables. The deliverables are those from the NSCF Business Plan, which is 
developed by the NSCF Hub and Co-ordinating Committee with input from the Advisory Committee. A report 
on progress against the deliverables and on expenditure is submitted to DSI biannually. A quarterly report is 
also submitted to SANBI’s Research, Development & Innovation subcommittee of the Board on progress, 
expenditure and challenges. Progress against the deliverables and expenditure is also presented to the 
Advisory Committee and the Co-ordinating Committee for comment and input.  

The NSCF Lead is at Director level, and Delegations of Authority are prescribed by SANBI’s Policy which is 
aligned to the Public Finance Management Act (PFMA). SANBI, as a state entity, is audited by the Auditor 
General’s office on an annual basis. SANBI’s Finance Division manages income and expenditure on the 
grant and its Supply Chain Management unit is responsible for all procurement. SANBI’s Human Resources 
Division is responsible for all staffing matters and all staff are appointed through SANBI.  

Prior to Covid-19 most of the NSCF Hub staff were based at SANBI’s National Herbarium in Pretoria in 
temporary office space while waiting for the construction of a new building which would house the project 
staff. Since lockdown the Hub staff have been working from home and in the absence of suitable office space 
to return to (most of the office space was reallocated to interns from the Presidential Youth Employment 
Scheme and other internship programmes), this arrangement has continued. Staff all have a performance 
agreement and workplan, and they have biannual performance assessments. They submit a weekly report 
on activities and outputs and there is a virtual team meeting every Monday for all staff. Smaller, project 
specific meetings are held frequently as required. The Hub team uses Slack and Asana for work related 
engagements and project management and Zoom for meetings and webinars and forums.  

Seven of the staff are based at partner institutions whose staff provide on-site supervision.   

 

 



31 
 

Changes from the original proposal in terms of management and governance structures 

The NSCF Lead was not established as a post as proposed and the role was assigned to the DSI appointed 
Champion who is in a permanent Director post. Most of the responsibilities of the Director that were 
associated with SANBI work were reassigned. The salary costs are deducted from the DSI grant for the 
NSCF.  

The Institutional Managers Committee is now called the Co-ordinating Committee. The original intention was 
that the manager of each of the collection institutions would be on the Committee. There is so much diversity 
in complexity and structure of the institutions that it was difficult to identify who was the appropriate 
representative. In many institutions the senior manager delegated participation down to the next level and so 
the composition of the committee is mixed. In some cases a scientist or curator serves as a second 
representative. The composition is fluid because institutions can send alternates and while this is challenging 
at times, it increases inclusivity and exposure to the Committee activities.  

The original expectation was that the Co-ordinating Committee members would be the leadership of the 
institutions who would ensure alignment between the NSCF and institutional objectives and targets, and that 
they would implement some of the changes highlighted by the Committee. This was not fully effective 
because in so many cases the representatives do not have authority in their institution to effect any changes. 
In some cases managers were reluctant to move away from deeply entrenched practices. Despite these short 
comings, the Committee members have developed very strong cross institutional relationships that are critical 
for a resilient network.   

The Advisory Committee was originally called the Steering Committee but SANBI’s CEO at the time 
suggested that this implied that it would be a decision-making body but the SANBI Board and the DSI 
ultimately play that role. This meant that the role and name was changed.  

The Working Groups were anticipated to include representatives from the different institutions and the 
purpose was to get input on key policy, standards and processes, to collaborate on relevant projects and to 
find solutions to common problems. Institutional representatives were supposed to be the link with other staff 
in the institutions and to take actions back into the institutions. In general this approach did not work since 
most of the institutions do not have a mechanism for staff to share information or to discuss and engage on 
matters outside of their immediate responsibilities. The Outreach and Communication Working Group 
representatives were at an operational rather than strategic level, and so it was decided that forming smaller 
task groups around specific projects would be more effective and this approach is working. The Staffing and 
Capacity Working Group includes managers and senior staff and has worked well for developing guideline 
documents and sharing solutions to some staffing challenges but there are difficulties with implementing any 
changes to institutional policies and staffing structures.   

 

V. SOCIO-ECONOMIC BENEFITS ACCRUED AS A RESULT OF THE NSCF 
 

a) Jobs created (employees) 
A total of 22 contract posts have been created for the NSCF (Table 14, Figure 6). In addition, 50 six-month 
research assistant positions have been filled, mostly by unemployed graduates who have been given training 
in a range of data and curation related activities. Six unemployed volunteers working at the Durban Natural 
Science Museum worked with the NSCF appointed Curation Technician to assist with the integration of a 
large herpetology collection. These volunteers have now been given six month contracts to carry out similar 
work at the Ditsong Museum.  
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Figure 6. Organogram of the NSCF staff. 
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Table 14. Breakdown of NSCF staff and demographics.  

Level 

South African 

(or SA Citizenship) 
Non-South 
African TOTAL 

Black Coloured White Indian Specify  

M F M F M F M F M F M F 

Lead 
     

1 
     

1 

Managers 
    

1 2 
    

1 2 

Communication 
 

1 
         

1 

Administration 
 

1 
         

1 

Data Specialists 1 
  

1 
      

1 1 

Data Technicians 
 

4 
     

1 
   

5 

Curation Technicians & 
Assistants 

3 2 
  

2 
     

5 2 

Specimen photographers 
     

2 
     

2 

Short-term research assistants 9 13 
 

3 13 8 
 

4 
  

22 28 

TOTAL 13 21 0 4 16 13 0 5 0 0 29 43 

 

b) Policy influence 
The NSCF has not directly influenced government policy but the staff at the partner institutions use their 
scientific expertise, collections and data to inform socio-economically relevant tools and products. These 
initiatives are not all driven by the NSCF but by staff at the partner institutions.  

Some examples include the following:  

Human health: 

- Plague surveillance to provide disease monitoring, protect human health & reduce invasive alien 
rodent populations in eThekwini Municipality. (Durban Natural Science Collections and expertise).  

Animal health: 

- Addressing agricultural challenges due to the impact of climate change on identified priority animal 
and plant diseases and pests. (ARC and OVI expertise and collections). 

Illegal trade in biodiversity:  

- Succulent poaching crisis: identification of poached material by experts, using the collections, 
publications that have resulted from the collections and the data, as well as Red List assessments 
which were done using the specimen data, which allows prosecution. (SANBI Herbaria expertise and 
collections). 

Food security: 

- Crop Wild Relatives project: taxonomic and specimen data were used to compile a checklist of crop 
wild relatives in South Africa and to identify priority areas and species for protection of these species 



34 
 

which have potential for use in crop improvement projects. This has been developed into a national 
strategy and included in the South African Strategy for Plant Conservation as well as in the recently 
released Draft White Paper for the Conservation and Sustainable Use of South Africa’s Biodiversity 
(2022). (Data and expertise from SANBI’s herbaria). 

- Identification of a wide range of crop pests, disease vectors and parasites using the collections and 
associated expertise. (expertise, data and collections of the Agricultural Research Council). 

- Diagnostic services for DALRRD - identification of Plant Parasitic Nematode species, as well as plant 
quarantine nematode species. (ARC collections and expertise). 

Spatial planning for sustainable development 

- Land use screening tool developed by the Department of Forestry, Fisheries and Environment, which 
includes specimen data for threatened species and which is used to inform Environmental Impact 
Assessments. (data from SANBI’s herbaria and some other collections). 

- Marine Protected Areas: specimen data were used to inform the identification of new marine protected 
areas which were approved by Cabinet in 2018. (data from Iziko Museum). 

- Age- and sex-related mortality of bats at wind energy facilities in the Eastern Cape province of South 
Africa. (Durban Natural Science Museum data and expertise). 

c) District development model 
The partner institutions are based in Gauteng (Pretoria and Johannesburg), Free State (Bloemfontein), 
Northern Cape (Kimberley), KwaZulu-Natal (Pietermaritzburg and Durban), Eastern Cape (Makhanda, 
Gqeberha, East London and King Williams Town) and Western Cape (Cape Town). The museums offer 
displays for the public and tourists, education programmes and cultural events. They are able to advise on 
biodiversity-related matters to the districts in which they are situated and often assist with identifications of 
biological material for provincial and municipal officials.  

This type of assistance has been provided to the following: 

- State Veterinarian Vryburg and Skukuza; SANPARKS; National Sea Rescue Institute,   
- Ezemvelo KZN Wildlife, Mpumalanga Parks Board. 
- Plettenberg Bay Stranding Response; eThekwini Municipality, City of Cape Town Health Department, 

Blue Water Bay Community Police. 
 

d) The Covid-19 pandemic 
The NSCF did not contribute directly to Covid-19 relief efforts, but some institutions donated ethanol for 
manufacture of hand sanitiser and the ARC-OVI staff assisted with diagnostics. The NSCF was able to cut 
its 2020 operating budget by 68% in order to contribute to government’s request for additional funds for 
Covid-19.  

The pandemic has shown the importance of having online, digitised materials to be able to serve the research 
community during pandemics. It has also shown that virtual engagements and meetings and forums are 
feasible, which increases the levels of connection between scattered institutions and also results in cost 
savings.  

e) Improved quality of life  
The NSCF has not had any direct impacts on the quality of life of citizens but there have been several indirect 
benefits, as described in the sections above and below.  

f) Outreach and communication 
A NSCF publication platform was established on Medium, and 13 popular articles in total relevant to the value 
of collections by NSCF have been published by institution staff. https://medium.com/value-of-natural-science-
collections. 

https://medium.com/value-of-natural-science-collections
https://medium.com/value-of-natural-science-collections
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Other popular articles have been published in Thola (Durban Natural Science Museum’s magazine), 
Business Day and Indwe inflight magazine.  

A total of 814 outreach activities have been held across partner institutions with 124,003 learners/attendees 
exposed to these activities. Activities included general museum tours, school tours and student visits. 

 

VI. SUSTAINABILITY 
 

a) Financial 
All institutions participating in the NSCF receive core funding from either national, provincial or municipal 
government structures. The three university herbaria are funded by their institution. This funding covers their 
general operating costs including staffing. It is generally difficult to separate out institutional funds directly 
invested in the collections because in many cases these cover other non-natural science collection functions 
or the allocations cover some non-collection specific items. However, based on available figures for the last 
five years the total budget across the institutions was estimated to have been over R1 billion.  
 
There is a range of levels of resourcing and while all institutions believe that they are under resourced, in 
some cases there is no budget available for collection consumables or equipment and there is a real shortage 
of appropriate capacity to care for the collections. This is a concern to the NSCF and it will be necessary to 
work with some of the institutions to explore options to ensure the long term security of the collections and 
associated documents and data. 

The NSCF has developed guidelines for charge out rates. Globally there is no tradition of bench fees or 
charge out fees to access collections, and any effort to implement this would be reciprocated so funds 
generated would then have to be spent on accessing other institution’s collections for research. Several 
institutions do charge for identification of specimens but this generates a small amount of revenue and in 
some cases clients such as environmental impact assessment practitioners opt rather not to use the service 
because it impacts on their profits. The result is that there is poor or inaccurate data that is used for decision-
making for development applications. Charging for access to data has proven globally not have the required 
outcomes – the administration costs are high and the rate of use declines sharply when there is a cost which 
reduces the contribution that the data could make to society.  

Many of the scientists based at the institutions generate their own research funding, and the total over the 
last five years was just over R38 million. This includes international funding, NRF grants, and from grants 
from industry.  

There is very little real opportunity for the natural science collections to generate their own revenue and as 
public good assets they, as well as the data and expertise should be accessible by citizens, scientists and 
government for serving society.  
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b) Capacity building in terms of succession planning 
We recognise the need to develop leadership capacity for the NSCF and will be attending to this in the next 
three years. There are challenges that will need to be resolved first including the status of the post at SANBI 
(there is no approved established post), the contract duration and the level at which the post is (much lower 
than professorial level), as well as the minimum requirements for a Director level post, which are generic and 
not suitable for leading a research infrastructure project.  

The Data Co-ordinator is experienced and qualified in collection data management and he has been training 
other NSCF data staff in this scarce skill.  

We are planning to run young leader sessions for staff at institutions with the transformation facilitators over 
the next two years. 

c) Formal partnerships 
- The NSCF is a network with formal agreements with the participation institutions. The efforts invested in 

building the network and cross institutional collaboration and engagement will hopefully also contribute 
to the sustainability of the NSCF.   

- The NSCF has signed a collaboration agreement with the NSTF to work on the STEMulator. 
- The NSCF is a member of the Specify Consortium, an international group of collection institutions that 

use Specify software and we are represented on all levels of the structures. This provides an opportunity 
for the data management staff to work on development of tools and apps together and share knowledge 
and experience, and for leadership to influence priority developments according to needs.  

 
d) Access to the RI 

 – see comments under Financial above.  

 

e) Business model 
The main cost for the NSCF is staffing and we recognise the risks associated with this but there is no 
alternative way of achieving the objectives and outputs. The staffing costs have now reached the maximum 
level that is sustainable and will not be further expanded. 

The operating costs of the NSCF are low, and with a reduction in travel costs for meetings including of the 
Advisory and Co-ordinating Committees these have been further reduced.  

The allocations to partner institutions are according to the criteria set out in the NSCF Funding Framework 
and each round of allocations includes priorities that are adhered to. For equipment purchased with NSCF 
funding institutions are expected to insure and maintain this through their operational budgets.  

We limit the use of consultants because of the high costs, and currently only the website hosting and 
administration and the transformation facilitators are contracted out.   

The institutional partners continue to be funded by their state or other grants. 

 

VII. TRANSFORMATION 
 

a) Demographic profile of staff and students  
SANBI has equity targets that must be adhered to in all appointments made for the NSCF. For some of the 
posts the experience that is needed is scarce, and with a small staff and budget, and the need to deliver on 
targets immediately, there is limited scope for staff development.  Where feasible staff from designated 
groups who have appropriate qualifications but limited experience are appointed and mentored to develop 
their skills. Overall, for the 72 appointments made by the NSCF, 58% for been Black, Coloured or Indian, and 
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56% have been women. For the Hub staff, 63% are Black, Coloured or Indian and 63% are women (Table 
14).  

Of the seven bursaries awarded through the NSCF, two were to Black and one to an Indian student / postdoc, 
and five were to women. The demographic breakdown of students who have used the collections is not 
available.   

a) Institutional transformation 
When the NSCF was initiated the approach was to include the major collection institutions, including the three 
largest university herbaria (WITS, UCT and UKZN). There are small herbaria and zoology collections, often 
under an individual academic, at most of the universities across the country. In most cases these are not 
accessible to external researchers or they are not staffed and so they did not meet the requirements for 
participation in the NSCF. We have been approached by Walter Sisulu University for assistance with their 
herbarium but the NSCF cannot fund a permanent curator for the collection and all operating expenses as 
requested. We will work with them to digitise the collection and potentially transfer it to a secure facility, but 
there is usually resistance to this option. Similarly, the NSCF has been asked to assist the University of Free 
State’s QwaQwa campus with their herbarium and we will be helping them to digitise this. The NSCF 
supported the transfer of the former University of Westville’s herbarium to the Bews Herbarium at UKZN.  

b) Transdisciplinary research 
The NSCF has facilitated sessions with the scientists based at the partner institutions to brainstorm possible 
transdisciplinary projects, but this was not successful because the concept was unfamiliar and opportunities 
could not be identified. A different approach will be needed, and inclusion of researchers with experience in 
transdisciplinary research will be critical. The scientists do contribute to larger projects but these would not 
qualify as truly transdisciplinary, and leadership in this is absent in the institutions. 

c)  Alignment to open science 
Over the last five years 44% of papers published on the collections have been in open access journals (Table 
6). The NSCF has no direct influence over this and it is often driven by researchers’ access to funding for 
publication fees. There are very few journals that are open access and free to publish.  

The NSCF continues to promote and support institutions to make their specimen data openly accessible 
through platforms such as GBIF, and through the virtual museum additional digital resources will be made 
openly accessible. This requires a significant transformation in approach and in terms of attitudes and 
cultures.  

 

VIII. FUTURE PERSPECTIVES  
 

One of the main objectives of the NSCF is securing the collections and ensuring that these are managed and 
cared for in a way that is appropriate for research infrastructure. We have identified lack of appropriately 
trained staff, lack of appropriate standards, procedures and policies and leadership to develop and implement 
these as the main causes of the risks to achieving this objective. The publication of the NSCF Manual and 
the training course that will be completed at the end of 2022 provide an ideal opportunity to carry out an 
assessment of the collections. However, working with the transformation facilitators, we see the assessment 
as a developmental process that will actively involve the staff at institutions in the process. Once the data 
have been analysed, the facilitators and core Hub staff will work with institutions to make sense of the findings 
and to support them through the process of developing solutions (eg. curation plans, reallocation of 
resources, moving collections to other institutions, changing the managerial culture and approach that 
disempowers staff, ensuring that all staff have a sense of inclusion and accountability etc). The NSCF will 
need to play an ongoing role in supporting implementation of the changes. This intervention could be the way 
that we achieve real transformation in practice within the network.  

Over the past five years we have recognised the challenge of getting the specimen data captured into 
databases. We have been focussing on selected plant families in herbaria and have used scanned images 
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for the NSCF Data Technicians to capture data remotely.  The pace of this process is too slow and costly. 
Optical text recognition and machine learning are options for transcribing label data, including hand written 
labels, and this will be explored. There are over a million herbarium specimens that are not digitised (scanned 
or with label data captured), and with significant risks to some of the herbaria, especially from disasters such 
as fire, this is not a strategic approach. Three of the herbaria participating in the NSCF had fires in the last 
five years and even with fire suppression systems, there is no guarantee that no specimens would be lost  
Our approach is therefore to focus on getting all the herbarium specimens scanned as quickly as possible, 
using high resolution cameras. We will be using interns for this process, trained and supervised by the Hub 
staff. A similar process will be used for archival documents which are at severe risk of being lost or damaged. 
While we are aware of mass imaging technology that is available internationally, this will not be appropriate 
for the smaller institutions where there are space constraints and they are not willing to have large amounts 
of their material moved elsewhere for digitisation. SANBI is working on getting funding for high throughput, 
conveyor belt type technology for use in African institutions but if and when this will materialise is uncertain. 
We have therefore developed a pragmatic approach in the interim.  

Getting a hosting platform and the architecture for the virtual museum has been a challenge and waiting for 
the support of institutions that do not have a vested interest in the vision of the NSCF has not been fruitful. 
We have recognised the value of using existing, open-source software such as that developed by the Atlas 
of Living Australia project (see https://www.ala.org.au/), which also provides an opportunity for joining a global 
community and benefitting from and contributing to further developments (see https://living-atlases.gbif.org/). 
There is work that needs to be done to set up the system and then load images, data sets and digitised 
documents but having this done will encourage open access and showcase the collections globally and 
increase access and use.  

We recognise the challenges associated with declining taxonomic capacity which is resulting in the loss of 
expertise to identify and describe biological specimens globally. DNA barcoding technology is being adopted 
globally as a way of addressing this challenge and this offers multiple opportunities for application. The 
reference library of DNA barcodes needs to be developed for priority taxa and we have initiated a project on 
this, but we aim to increase progress. We have identified several priority groups, including alien and invasive 
invertebrates, which are a concern in biosecurity for agricultural imports and exports and for potential spread 
of vectors and pathogens such as the Polyphagous Shothole Borer, which is having significant impacts on 
trees in South Africa. Use of DNA barcodes is also becoming increasingly important for combating illegal 
harvesting of succulent plants and various other species which impacts on conservation efforts and the 
economy. The Department of Forestry, Fisheries and Environment is in the final stages of developing a Global 
Environment Facility (GEF) funded project on illegal trade in biodiversity and we will contribute to the relevant 
work package which is focused on developing the DNA barcode library.  

The work of upgrading data sets for animal and palaeontology collections, imaging type specimens, and 
documenting the value of collections will continue over the next five years. One of the recent projects being 
supported by the NSCF, in partnership with the Evolutionary Studies Institute at WITS is on the data set from 
the Sterkfontein cave excavations which revealed many homind and other fauna fossils. Since 
palaeontologists focused on individual taxa for study, the collection became dispersed across different 
institutions and there is no single data set that provides a full picture of the biodiversity with which hominds 
evolved.  The collection staff at WITS are working on reconstituting the collection and the data set and making 
the latter openly accessible with NSCF support.  

In communicating the value of the collections and biodiversity we need to find messages and stories that 
resonate with the majority of people in the country and that reflect our African context and this is an exciting 
transformation project that we hope to start in the next five years. The outputs of the project will also be 
transferable to museum displays.  
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GENERAL COMMENTS 
 

Reflection on the achievements and challenges of establishing and implementing the NSCF over the last five 
years has been a valuable process. While there have been significant challenges, frustrations and obstacles, 
and some targets have not been met, understanding where we started and what needed to be put in place, 
under a highly constraining environment of compliance. and how much progress we have made is hugely 
motivating and inspiring for the Hub team. This process has also highlighted areas where we need to invest 
more effort or consider in future plans. 

________________________________________________________ 
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