
The use of controlled, accepted, preferably multi-
lingual, vocabularies can help achieve open-science 

outcomes
Alison Specht1, Shelley Stall2, Yasuhiro Murayama3, Romain David4, Margaret 

O’Brien5 and the PARSEC Consortium 
1TERN, University of Queensland, Australia, 2American Geophysical Union, 3National Institute of 
Information and Communications Technology, Japan, 4European Research Infrastructure on Highly 
Pathogenic Agents, 5EDI, University of California, Santa Barbara, USA.

w
w

w
.p

ar
se

cp
ro

je
ct

.o
rg



Acknowledgements
PARSEC is a project sponsored by the Belmont Forum as part of its Collaborative Research

Action (CRA) on Science-Driven e-Infrastructures Innovation (SEI), with funding from
FAPESP, the ANR, JST and the NSF, with collaborators from Australia, and support from the 

synthesis centre CESAB of the French Foundation for Research on Biodiversity.

We acknowledge the Traditional Owners and Custodians of the land and sea in all nations. 
We honour their profound connections to land, water, biodiversity and culture and pay our

respects to their Elders past, present and emerging.



Acknowledgements
PARSEC is a project sponsored by the Belmont Forum as part of its Collaborative Research

Action (CRA) on Science-Driven e-Infrastructures Innovation (SEI), with funding from
FAPESP, the ANR, JST and the NSF, with collaborators from Australia, and support from the 

synthesis centre CESAB of the French Foundation for Research on Biodiversity.

We acknowledge the Traditional Owners and Custodians of the land and sea in all nations. 
We honour their profound connections to land, water, biodiversity and culture and pay our

respects to their Elders past, present and emerging.



UNESCO Open Science 
Recommendations (2021)

Aims:
• To make multilingual scientific knowledge openly 

available, accessible and reusable for everyone, 

• To increase scientific collaborations and sharing 
of information for the benefits of science and 
society, and

• To open the processes of scientific knowledge 
creation, evaluation and communication to 
societal actors beyond the traditional scientific 
community.
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Fundamental to the achievement of open science is 
sharing the data on which you base your work for 

others to use.
For this you need to have your data, at the very 

least, understandable by others.



Where do vocabularies fit in to Open Science?
(thanks to M-A Laporte et al. (2021) Zenodo doi: 10.5281/zenodo.5594693)

Notably in the FAIR principles 
(I1, I2, I3)
I1. (meta)data use a formal, 

accessible, shared, and broadly 
applicable language for 
knowledge representation

I2. (meta)data use vocabularies 
that follow FAIR principles

I3. (meta)data include qualified 
references to other (meta)data.

Wilkinson, et al. (2016). Sci Data doi: /10.1038/sdata.2016.18
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Where do vocabularies fit in to Open Science?
(thanks to M-A Laporte et al. (2021) Zenodo doi: 10.5281/zenodo.5594693)

Using common FAIR 
vocabularies will enable data 

interoperability and the 
necessary meta-analyses even 
when data have different origins 

and are based on multiple 
vocabularies.

Wilkinson, et al. (2016). Sci Data doi: /10.1038/sdata.2016.18



Where do vocabularies fit in to Open Science?
(thanks to M-A Laporte et al. (2021) Zenodo doi: 10.5281/zenodo.5594693)

There are different types of vocabularies valued by the community:
• From “weaker” to “stronger” semantics : Glossaries, dictionaries, 

taxonomies, thesauri, ontologies
• Which type of vocabulary you choose depends on your goal

Ideally, vocabularies supporting FAIR Principles should: 
• Provide a shared vocabulary for a domain
• Provide textual definitions
• Standard identifiers (unique, persistent, resolvable by machine) 
• Machine Readable format



The challenge (specifically for environmental 
scientists) is: 

Do they appreciate the reason for using 
standardised vocabularies in achieving open 
science?
Are there ways to improve acceptance and hence 
practice? wn ground



Scene-setting (an example of ecologists)
They 
• collect their own data (low reliance on 

machines) and are really good at R
have a strong belief in the value of their work
work for the common good (low pay)
are highly variable in their practice
understand the value of long-term data 
preservation, but
tend not to prioritise data standardisation, 
archiving etc.
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What is a TRUSTed repository?

Principle Guidance for Repositories

Transparency To be transparent about specific repository services and data holdings 
that are verifiable by publicly accessible evidence.

Responsibility To be responsible for ensuring the authenticity and integrity of data 
holdings and for the reliability and persistence of its service.

User Focus To ensure that the data management norms and expectations of target 
user communities are met.

Sustainability To sustain services and preserve data holdings for the long-term.

Technology To provide infrastructure and capabilities to support secure, persistent, 
and reliable services.



How repositories can help
“Repositories have a vital role in applying and enforcing target user 
community norms and standards...Data standards...include metadata schema, 
data file formats, controlled vocabularies and other semantics where they 
exist in the user community.”

“Repositories should encourage users to fully describe data at the time of 
deposition and facilitate feedback on any issues with the data (e.g. quality or 
fitness for use) that may become apparent after the data have been made 
available.” 
Adapted from Lin et al., (2020) Scientific Data 
doi: 10.1038/s41597-020-0486-7
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PARSEC has been 
actively creating 

guidelines, toolkits and 
a series of seminars and 
workshops to help users 
across all aspects of the 
research data lifecycle, 
including vocabularies

https://zenodo.org/communities/parsec/?page=1&size=20



Are these approaches that might work?

• Provide exemplars?
• Align early with your intended repository 

(TRUSTed of course)?
• Provide educational packages?
• Are there confounding factors?



Confounding factors to be worked around!
Many researchers, many domains, many countries, 
many languages, many approaches.

e.g. We, partnering with others, are developing some more options to 
improve the multi-linguality of data sharing (see our poster next RDA: 
https://doi.org/10.5281/zenodo.6587897)

Where is a repository that suits my work?
Despite efforts to date, there is confusion for the researcher, and 
in consequence the topic of a PARSEC-sponsored SciDataCon
session this June will be: “Where are the vocabularies that will 
make environmental datasets FAIR?”

https://doi.org/10.5281/zenodo.6587897
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To conclude

Fundamental to the achievement of open science is 
sharing the data on which you base your work for 
others to use.

For this you need to have your data, at the very least, 
understandable by others.
You need ‘good’ vocabularies!
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• Ensure there are work-arounds for any confounding 
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Thankyou!


