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Natural history collections: Infrastructure caught 
between a rock and a hard place 
 
Christoph Scheidegger1, Pia Stieger2 

1 President of the SwissCollNet Steering Board, SCNAT, Bern, Switzerland 
2 Head of SwissCollNet, SCNAT, Bern, Switzerland 
 

Natural history collections in Switzerland are predominantly organised at the cantonal 
level, sometimes at the municipal level, and only rarely as national institutions. As a 
result, funding structures and access to project-based resources have historically been 
highly heterogeneous. Despite this fragmentation, Swiss institutions collectively 
curate more than 60 million biological and geological specimens, documenting over 
300 years of global and national biodiversity and environmental change. These 
collections represent a significant component of Switzerland’s scientific heritage and 
an important contribution to global bio- and geodiversity archives. 

In response to these structural challenges, a broadly supported working group of the 
Swiss Academy of Sciences (SCNAT) successfully secured federal funding from the 
State Secretariat for Education, Research and Innovation (SERI) and established 
SwissCollNet (2021–2026), the Swiss Natural History Collections Network. The 
initiative brought together a nationwide network of institutions and launched a 
coordinated effort to modernise, digitise and enhance collections. 

The outcomes are substantial: 68 interinstitutional and intercantonal projects, more 
than one million specimens digitised, and the development of a robust digital 
infrastructure to manage, harmonise and ensure the quality of specimen data. In 
parallel, a national strategy for natural history collections was established to support 
their long-term sustainability and visibility. 

These achievements have significantly strengthened Switzerland’s position within the 
global biodiversity and environmental data ecosystem. They also mark a decisive step 
towards the establishment of a long-term digital infrastructure for natural history 
collections—the Swiss Natural History Collections Platform (Swiss NHC Platform)—
which will serve as the future backbone for data access, collaboration and innovation. 
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The development of Récolnat in France 
 
François Dusoulier1 

1 Head Curator at Muséum National d’Histoire naturelle and Head of Récolnat, Paris, France 
 
Coming soon. 
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Weaving collections into national research 
infrastructure: A South African approach 
 
Anthony Magee1 

1 Director of the Natural Science Collections Facility, South African National Biodiversity 
Institute, Pretoria, South Africa 
 
South Africa’s natural science collections are distributed across a diverse national 
network of institutions, collectively holding millions of specimens that underpin 
research, innovation, and evidence-based decision-making in conservation and 
environmental policy. Yet in a country of exceptional biodiversity and endemism, the 
national collections system has long been fragmented and unevenly resourced. The 
Natural Science Collections Facility (NSCF), established in 2017 under the Department 
of Science and Innovation’s Research Infrastructure Roadmap, brings together 19 
partner institutions through a coordinating hub to address these challenges and 
strengthen the use and impact of collections. 

Working within a resource-constrained and highly distributed context, the NSCF has 
championed a collaborative, people-centred approach to weaving together 
collections, institutions, and people into a national research infrastructure. These 
approaches are supported by shared standards and tools, implemented in 
partnership with institutions. The NSCF developed a facilitated and inclusive national 
collections assessment designed as a collaborative process rather than an audit. 
Coupled with an intervention tracking tool, the assessment helped establish a shared 
understanding of the state of collections across the network and identify priority gaps 
and interventions. 

Substantial investment in database migration, training, and data standards has 
significantly increased the proportion of databased collections nationally. By the 2023 
assessment, 68% of collections had more than 75% of their specimens databased, 
compared to only 10% in 2010. 

The NSCF also launched a mobile herbarium imaging project that digitised regional 
and training collections across the country. This project achieved imaging rates 
comparable to larger centralised systems while also supporting improvements in 
curation and workflows at the visited herbaria. Parallel digitisation activities have also 
focused on zoological and archival collections, including imaging of vertebrate 
specimens, and archival materials. This work is now coming together through the 
NSCF Virtual Museum platform, which is entering its pilot phase, and aims to transform 
access to collections by connecting specimen data, images and archival documents.  
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A key lesson from the NSCF experience has been that coordination across a 
distributed network relies heavily on institutional relationships, shared learning, and 
long-term capacity development. The NSCF work also speaks to broader international 
discussions, including the emerging G20 roadmap for collaboration among natural 
history collections, particularly around interoperable digital infrastructure, AI-enabled 
collections research, and collaborative capacity development. 
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Connecting past knowledge to present and future 
challenges. Unlocking the potential of natural history 
collections 
 
Ana Casino1 

1 Executive Director of CETAF (Consortium of European Taxonomic Facilities), Brussels, 
Belgium 
 
Natural science collections preserved for centuries in museums and herbaria are far 
more than archives of the past. They are dynamic tools that help us address today’s 
challenges while enabling us to anticipate future ones and mitigate their impacts. 

Through the work of more than 5,000 researchers, the vast information contained in 
biological and geological specimens is continuously uncovered and shared across 
disciplines. These collections allow us to accurately assess the state of biodiversity, 
detect long-term trends and species shifts, and develop models that inform strategies 
to halt biodiversity loss, mitigate climate change, and guide effective environmental 
policies. In times of uncertainty, science must serve as a cornerstone for informed 
decision-making. Scientific collections maintained by CETAF member institutions 
provide reliable, up-to-date data essential for this purpose. With over 1.5 billion 
specimens representing around 80% of the biodiversity described worldwide, these 
collections play a critical role in biodiversity monitoring, environmental protection, 
and biosecurity. 

CETAF represents this scientific community, bridging the gap between research and 
policy to support both scientific advancement and environmental governance. By 
promoting open science and making collections FAIR, particularly through 
infrastructures such as DiSSCo, taxonomy becomes a foundational discipline. Its 
relevance extends beyond conservation biology to fields including medicine, 
agriculture, forestry, biotechnology, chemistry, and urban planning. 

However, Europe faces a significant decline in taxonomic expertise and underfunded 
infrastructure. Addressing this gap is essential to ensure effective EU conservation 
efforts, accurate environmental assessments, and improved resilience against 
biodiversity loss and emerging risks. Strengthening taxonomic knowledge is therefore 
crucial for policy implementation, scientific innovation, and long-term environmental 
sustainability. In that context, CETAF works for unlocking the potential of scientific 
collections, through the development of shared tools and standards, enabling 
systems for better and more innovative research, and towards the recognition of its 
essential contribution to societal challenges. 
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The best of both minds: How DiSSCo combines human 
expertise and machine annotation to scale specimen-
based science 
 
Dimitris Koureas1 

1 Executive Director of DiSSCo (Distributed System of Scientific Collections), Leiden, The 
Netherlands 
 
Technology has dramatically expanded our capacity to document biodiversity. From 
eDNA to networks of camera and audio traps, contemporary observational methods 
deliver evidence at a granularity unimaginable a generation ago. Yet the reliability of 
these techniques depends on the ability to ground-truth them against physical 
reference material. Although the relative share of collection-derived occurrence data 
continues to decline, the role of natural history collections as the anchor that ties 
observations to hard evidence has never been more critical, nor more future-proof. 

The sustained study of collections is therefore a strategic priority: they constitute the 
knowledge base that gives meaning to the exponential growth of observational data. 
Curatorial practice, however, faces a Sisyphean challenge. Collections grow far faster 
than the capacity of in-house taxonomists to curate them, while taxonomic expertise 
itself is being lost and dispersed across countries and institutions. 

The Distributed System of Scientific Collections (DiSSCo) is a European Research 
Infrastructure constructed to address precisely this mismatch between the wealth of 
knowledge locked in our collections and the diminishing capacity to unlock it. DiSSCo 
delivers specimens as digital surrogates. Through open standards such as the 
openDigitalSpecimen (openDS), it produces a digital twin of every specimen: A virtual 
workbench, identified by a persistent DOI, ready to receive fully provenanced 
annotations. The resulting Digital Extended Specimen becomes a shared substrate on 
which taxonomists, curators, citizen scientists and, critically, machine agents can 
operate concurrently across institutional and taxonomic boundaries. 

This hybrid intelligence approach enables machine agents to process specimens from 
any institution or taxonomic group, significantly accelerating curation and data 
extraction, while human experts provide authoritative judgment and contextual 
insights, ensuring a comprehensive and efficient workflow. 

On this digital substrate, DiSSCo assembles a complementary service portfolio: 
standardised remote and physical access (European Loans and Visits System - ELViS), 
knowledge and training services, focused digitisation programmes, and transnational 
access programmes, including the revival of the SYNTHESYS programme. 
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DiSSCo is now poised to become an international organisation, supported by long-
term governmental commitments that ensure its sustainability, with over 300 facilities 
across 23 European countries already part of it. 
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The new face of SwissCollNet 
 
Alice Cibois1, Pia Stieger2 

1 Co-President of musnatcoll.ch and Head curator at Muséum d'histoire naturelle de Genève, 
Geneva, Switzerland 
2 Head of SwissCollNet, SCNAT, Bern, Switzerland 
 
The Swiss natural history collections community has been collaborating for over a 
decade through its association, musnatcoll.ch, which brings together 32 institutions 
across 19 cantons, including natural history museums, botanical gardens, higher 
education institutions, and the Swiss node of GBIF (GBIF.ch). As a distributed network, 
musnatcoll.ch plays a central role in representing the interests of natural history 
collections within Switzerland’s scientific and political landscape. 

This role has been significantly strengthened through SwissCollNet (2021–2026), an 
initiative led by the Swiss Academy of Sciences (SCNAT). SwissCollNet aimed to 
support the long-term development, sustainability, and visibility of natural history 
collections within a shared national strategy. Through coordinated efforts, the 
initiative enabled the reorganisation, taxonomic revision, conservation, and 
digitisation of more than one million specimens. It also led to the development of the 
“Strategy for Natural History Collections in Switzerland” and the creation of the “DAGI” 
data aggregator, ensuring standardised, high-quality data management and 
publication on national and international biodiversity platforms. 

These achievements mark a decisive step towards a sustainable digital infrastructure 
for Swiss natural history collections. Building on this foundation, SwissCollNet is now 
transitioning into a platform, which will serve as the digital backbone of the 
community, enabling unified access to data, supporting data mobilisation, fostering 
collaboration, and enhancing the visibility and impact of Swiss bio- and geodiversity 
data. 

SwissCollNet represents a strategic investment in Switzerland’s research 
infrastructure. It will act as a connector between collection-holding institutions, 
research organisations, public authorities, and citizen science initiatives. 
Internationally, it aligns with and contributes to major initiatives such as the Distributed 
System of Scientific Collections (DiSSCo-ERIC). 

By combining a strong community network with a robust data infrastructure, 
SwissCollNet positions Switzerland as an active contributor to the global bio- and 
geodiversity data landscape. More than an infrastructure, it is a forward-looking 
framework for scientific excellence, innovation, and environmental stewardship. 
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GeoDAGI: Towards a national infrastructure for earth 
science collections data in Switzerland 
 
Matthias Meier1, Thomas Burri2, Nicolas Greber3, Malte Junge4, Nadir Alvarez5, 
Monika Doubrawa6, Nicols Kramar7, My Riebe8, Silvan Thüring9, Soraya Villalba10 

1 Director Naturmuseum St.Gallen, St.Gallen, Switzerland, and Co-President musnatcoll.ch 
2 Scientific collaborator, Naturhistorisches Museum Bern, Bern, Switzerland 
3 Research fellow, Muséum d’histoire naturelle de Genève, Geneva, Switzerland 
4 Head of Mineralogy and Petrography, Naturhistorisches Museum Bern, Bern, Switzerland 
5 Director, Naturéum, Lausanne, Switzerland 
6 Curator Micropalaentology, Naturhistorisches Museum Basel, Basel, Switzerland 
7 Chief Curator of the Department of Geology, Naturéum, Lausanne, Switzerland 
8 Lecturer at the Department of Earth and Planetary Sciences, ETHZ, Zürich, Switzerland 
9 Head of the Earth Sciences Collection, Naturmuseum Solothurn, Solothurn, Switzerland 
10 Database curator, Naturhistorisches Museum Bern, Bern, Switzerland 

 
 
The national data aggregator DAGI, developed within the SwissCollNet initiative, 
currently supports the publication of biological collection data but does not 
accommodate earth science collections. As a result, data on geosciences collections 
held by Swiss institutions remain largely inaccessible through national digital 
infrastructures. 
To address this gap and identify community requirements, stakeholders from Swiss 
earth science collections met in a dedicated workshop in autumn 2025. Based on the 
outcomes of these discussions, the GeoDAGI project was launched in May 2026 with 
support from SwissCollNet. 
GeoDAGI aims to develop a prototype web platform that provides unified access to 
and visualisation of collection data on minerals, rocks and ores, meteorites, and fossils 
curated in Swiss institutions. The prototype is being developed by zebbra, the 
company behind DAGI, and Ben Norton, museum collections & technology 
consultant, in close collaboration with the Swiss earth science collections community. 
A first prototype is expected by the end of 2026 and the project's progress will be 
presented at the conference. GeoDAGI represents an important step towards 
improving the accessibility, interoperability, and long-term visibility of Switzerland’s 
earth science collections. 
 

 

https://www.nmbs.ch/en/museum/about-us/team/monika-doubrawa.html
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From drawers to data: Connecting Swiss collections to 
the biodiversity data landscape 
 
Sofia Wyler1, Glenn Litsios2 

1 Swiss Node Manager at GBIF Switzerland (Global Biodiversity Information Facility), 
Neuchâtel, Switzerland 
2 Director of info fauna, Neuchâtel, Switzerland 
 
Natural history collections are a fundamental source of biodiversity knowledge. As 
digitisation progresses, collection data increasingly contribute to a broader 
biodiversity data landscape supporting research, monitoring, and conservation. This 
presentation will explore how Swiss collections connect to national and international 
biodiversity data infrastructures. It will highlight the role of InfoSpecies and GBIF 
Switzerland in supporting data mobilisation and access and briefly introduce recent 
developments in natural history collection data integration. The talk will reflect on the 
evolving role of collections within an increasingly connected biodiversity data 
ecosystem. 
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GBIF at 25: A foundation in collections makes a global 
biodiversity network and infrastructure possible 
 
Joe Miller1 

1 Executive Secretary and Director of GBIF (Global Biodiversity Information Facility), 
Copenhagen, Denmark 
 
This year GBIF celebrates its first 25 years. GBIF has grown from a big idea to a 
highly productive global network and biodiversity infrastructure. GBIF originated 
from the natural history museum community as an infrastructure to share data from 
specimens. GBIF now mediates data from over 285 million specimens and GRSciColl 
contains information from nearly 11,000 collections around the world, including 422 
collections in Switzerland. This success is due to the global GBIF network of over 
2,600 data publishers and national nodes. The infrastructure that GBIF builds and 
maintains is only valuable if countries leverage it and publish and update collection 
data as Switzerland does. Switzerland has been a leader in using the shared 
infrastructure available as a national participant in developing the SwissNatColl 
portal. 

This collection data shared with GBIF increases the quality of all GBIF mediated data. 
This is exemplified in thousands of peer review papers and use in global policy 
frameworks such as the CBD Global Biodiversity Framework. All of this is 
accomplished through collaboration with thousands of data publishers, over a 100 
nodes and allied organizations, like SwissCollNet, that together build our open 
global biodiversity knowledge network. This collaboration will be even more 
important as move forward together for the next 25 years. 
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Unlocking collections: Building scalable digitisation 
pipelines with AI 
 
Ariana Salili-James1 

1 Senior Researcher, Machine Learning, AI & Innovation team at Natural History Museum, 
London, United Kingdom 
 
It is estimated that there are over 2 billion specimens held within natural history 
collections across the globe. These collections represent a vast treasure trove of 
scientific knowledge, and digitisation is vital to unlock their full potential: supporting 
preservation, generating invaluable data, and enabling global access and 
knowledge sharing. At present, only a small proportion of collections are digitised. 
This raises an urgent question for institutions: how can Artificial Intelligence 
accelerate and optimise digitisation efforts? 

The Natural History Museum, UK, has today digitised over 6 millions of its 80 million 
plus collection – something only possible due to the fantastic digitisation teams 
within the Museum. In recent years, we have explored various opportunities to utilise 
Artificial Intelligence (AI) for and from specimen digitisation. In general, these AI 
projects can be broadly split into five services: 

1. Transcription and structured data extraction 
2. Data linking and integration through knowledge graphs 
3. Quality assurance and quality control 
4. Robotics (for digitisation) 
5. Post-digitisation specimen analysis (for research) 

Crucially, the AI projects here are not carried out in isolation. By collaborating in 
bigger teams, that can include researchers, data scientists, curators, digitisers, data 
engineers, and other domain experts, we enable well-adapted services, better 
understanding of data and collections, and develop verified evaluation mechanisms. 
Furthermore, to succeed in AI-incorporated digitisation systems across the globe, it 
is external collaborations that are vital. Co-working on pipelines is what the global 
digitisation landscape requires. These collaborations are facilitated by national and 
international programmes, such as the DiSSCo (Distributed System of Scientific 
Collections) UK programme. 

In this talk, we will present various case studies of projects at the Museum, discuss 
how projects can develop into AI-enabled digitisation pipelines, and explore how 
collaborations can expand, in order to truly make a dent in the billions waiting to be 
digitised. 
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Accelerating natural history collection digitization 
through applied artificial intelligence 
 
Michael Greeff1, Nadir Alvarez2 

1 Curator of the ETH Zürich, Entomological Collection, Zurich, Switzerland 
2 Director of Naturéum, Muséum cantonal des sciences naturelles, Lausanne, Switzerland 
 
Many natural history collections face severe shortages of staff and long-term funding. 
As a result, large portions of collections remain undigitized and difficult to access, 
limiting their scientific visibility and societal relevance. Addressing this imbalance 
between the scale of collections and available human resources is a central challenge 
for collection-based research today. Artificial intelligence (AI) offers new opportunities 
to accelerate routine but time-consuming tasks such as label transcription, data 
structuring, and quality control. Used responsibly, AI can support – but not replace – 
curatorial expertise, helping institutions make their collections more accessible and 
interoperable. 

This presentation introduces a project currently ongoing at the Entomological 
Collection of ETH Zürich and the Naturéum Lausanne, which together hold more than 
2.5 million insect specimens. Over half a million specimens have already been 
digitized, with approximately 50,000 added each year. The aim of this project is the 
development of AI-supported tools to speed up digitization workflows. The existing 
datasets provide a robust foundation for training and refining an AI-system across 
diverse label formats and languages. The system will be deployed locally with 
browser-based intranet access, enabling collection staff to upload specimen label 
images and receive structured, searchable data. It will combine optical text 
recognition and image analysis to capture both printed and handwritten information, 
organize content according to the Darwin Core (DwC) biodiversity data standard, 
standardize names and dates, and automatically georeference collection localities 
with uncertainty estimates. The resulting datasets will be exported to institutional 
collection management systems and shared with international platforms such as the 
Global Biodiversity Information Facility (GBIF). A complementary pilot project also 
investigates the automated decoding of around 140,000 herbarium sheet labels from 
the “Herbier vaudois” at Naturéum Lausanne. 


