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Abstract
The world's natural history collections represent a vast repository of information on the
natural and cultural world, collected over 250 years of human exploration, and distributed
across institutions on six continents. These collections provide a unique tool for answering
fundamental questions about biological, geological and cultural diversity and how they
interact to shape our changing planet.
Recent advances in digital and genomic technologies promise to transform how natural
history collections are used, especially with respect to addressing scientific and socioeconomic challenges ranging from biodiversity loss, invasive species and food security, to
climate change, scarce minerals, and emerging tropical diseases. It is not clear, however,
how ready these collections are to meet this challenge because relatively little is known
about their size, composition or geographical distribution. Similarly, relatively little is known
about the extent, expertise or demography of their curatorial workforce.
To address these questions, a large collaborative team of directors and scientists have
collated a global database on natural history collections that comprises more than 70 of the
world's largest institutions, including museums, botanic gardens, research institutes and
universities. The institutions represented in the database span Africa, Asia, Australasia,
Europe, and North and South America, with approximately one third of institutions from
each of the Global South, Europe and North America. The database includes information
on the number of specimens and experts with respect to both geographic regions and
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collection categories and geographic regions. Geographic regions include both the
terrestrial and marine realms, and collection categories span anthropology, botany,
entomology, geology, paleobiology, and vertebrate and invertebrate zoology.
Analyses of this new database reveal that the global natural history collection represents
one of the most extensive distributed scientific infrastructures in the world, comprising
more than 1 billion specimens that are curated by a workforce of more than 7,000
individuals. The analyses also indicate, however, that a major change in approach is
required for these collections to realize their potential to inform future decision making and
stimulate the basic research that underpins future questions and knowledge. For instance,
at a global scale the collection and expertise does indeed exist to map change in key
groups and regions - but this requires large-scale coordination across institutions and
countries. Similarly, cross-institution collaboration is required to fill strategic gaps in the
collection, particularly for tropical, marine and polar regions. And finally, there is an urgent
need for coordinated investment in digital and genomic technologies to make collections
available to the global research community and link them with other sources of information.
The vast majority of collection information currently exists as 'dark data'.
We conclude that the global natueral history collection comprises one of the most
extensive distributed scientific infrastructures in the world, but a major change in approach
is required for them to realize their potential to inform future decision making. In particular,
natural history collections need to work more effectively together to develop a global
strategy, create a common data platform, accelerate the availability and use of specimen
data and pursue major new collecting programs.
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