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PLOS Open Science Indicators Dataset - December 2022

https://theplosblog.plos.org/2022/12/open-science-indicators-first-dataset/ 2https://doi.org/10.6084/m9.figshare.21687686 

➔ Start defining and measuring Open Science practices
➔ Understand the current state of Open Science adoption
➔ Track progress over time
➔ Focus on detection of three Open Science practices:

● preprint hosting
● data sharing (in particular data shared in data repositories)
● code sharing

https://theplosblog.plos.org/2022/12/open-science-indicators-first-dataset/
https://doi.org/10.6084/m9.figshare.21687686


PLOS Open Science Indicators Dataset - Shared Code

https://theplosblog.plos.org/2022/12/open-science-indicators-first-dataset/ 3https://doi.org/10.6084/m9.figshare.21687686 
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16% of those 
who reused data 
found software 
requirements 
included

Figshare State of Open Data Report - October 2021

“Think about the last occasion you tried to get access to a dataset 
produced by another research group…”

17% of those 
who reused data 
found code included

https://doi.org/10.6084/m9.figshare.17061347 

https://doi.org/10.6084/m9.figshare.17061347


Software/Code can take many forms
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Github citations, no DOIs

https://doi.org/10.1016/j.sasc.2023.200048 

https://doi.org/10.1016/j.sasc.2023.200048


Github’s growth in data availability statements is dramatic

Data from dimensions.ai



We know how software should be shared 
and cited
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Software/Code is part of FAIR Workflows

10Xiaoli Chen, Helena Cousijn, & Kelly Stathis. (2022). Implementing FAIR Workflows D1.1 
Workflows Specification. Zenodo. https://doi.org/10.5281/zenodo.7382642 

FAIR Workflow = Using 
Persistent identifiers 
and metadata to make 
every aspect of a 
research project FAIR, 
from grant submission 
to publication.

https://doi.org/10.5281/zenodo.7382642


Code can be highly reusable and gets cited more than 
other outputs
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Of the top 10 most highly cited code / software records in Figshare:

Total citations: 221

Median: 13

Range: 9 to 86 
a figshare article - Research Data. Is it being cited?

https://knowledge.figshare.com/article/research-data-is-it-being-cited


Software citation principles from Smith et al. 2016

12
Smith AM, DS Katz, KE Niemeyer, and FORCE11 Software Citation Working Group. 2016. Software citation principles. PeerJ Computer Science 2:e86 
https://peerj.com/articles/cs-86/ 

Unique identification
Persistence
Accessibility
Specificity

The easiest way to accomplish 
these is use a repository that 
provides a PID and can version 
records…

…which many repositories do!

https://peerj.com/articles/cs-86/


If you provide it, will researchers use it? (and correctly?)

13Under leg chainsaw juggling - Guinness World Records https://www.youtube.com/watch?v=aH4mQVfIaPE 

https://www.youtube.com/watch?v=aH4mQVfIaPE
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Lots of shared software out there

Zenodo: 103,418 records  |  Figshare: 10,647 records

https://zenodo.org/search?page=1&size=20&q=&type=software
https://figshare.com/search?itemTypes=9


But using a repository does not guarantee 
proper sharing or citing
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A few examples…
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Github citations, no DOIs

https://doi.org/10.1016/j.sasc.2023.200048 

citation code
Unique identification   -   -
Persistence      -   -
Accessibility      -   -
Specificity      -   ✔

https://doi.org/10.1016/j.sasc.2023.200048


Citing in the text/DAS, software snapshots available

17https://doi.org/10.1111/2041-210X.12417 

https://doi.org/10.1111/2041-210X.12417


Citing in the text/DAS, software snapshots available
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Citing in the text/DAS, software snapshots available
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citation code
Unique identification   ✔   ✔
Persistence      ✔   ✔
Accessibility      ✔   ✔
Specificity      -   ✔



Citation in paper, data and software in different repositories
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https://doi.org/10.7554/eLife.84589 

https://doi.org/10.7554/eLife.84589


Citation in paper, data and software in different repositories
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Citation in paper, data and software in different repositories
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Citation in paper, data and software in different repositories
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citation code
Unique identification   ✔   ✔
Persistence      ✔   ✔
Accessibility      ✔   ✔
Specificity      -   ✔
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Citing in the references…
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…but the record contains a PDF
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…but the citation is for a PDF

citation code
Unique identification   ✔   ✔
Persistence      ✔   ✔
Accessibility      ✔   -
Specificity      -   -
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Repository record is only a pointer record, no files
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Repository record is only a pointer record, no files

citation code
Unique identification     ✔
Persistence        ✔
Accessibility        ?
Specificity        ?
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Shared properly, citation confusing

https://doi.org/10.6017/ital.v41i3.13775 

https://doi.org/10.6017/ital.v41i3.13775
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Shared properly, citation confusing

https://doi.org/10.6017/ital.v41i3.13775 

https://doi.org/10.6017/ital.v41i3.13775
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Shared properly, not cited usefully

https://doi.org/10.6017/ital.v41i3.13775 

citation code
Unique identification   -   ✔
Persistence      -   ✔
Accessibility      -   ✔
Specificity      -   ✔

https://doi.org/10.6017/ital.v41i3.13775
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So, how representative are these examples?

Metadata harvested from Figshare:

Of 4,972 software records published 2013-2023

● 99% have a doi (= unique identifier)

● 100% have repository metadata (= persistence)

● 94% likely have a code file (= accessibility)

○ 19% of total records link to Github

● 100% can be versioned and 22% have at least 
two versions (= specificity)
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Conclusions

● Persistent identifiers and versioning are essential for code 
sharing

● Code in repositories is overall FAIR, citations are the difficulty

○ If your repository…

■ Has a GitHub integration - encourage people to use it

■ Offers flexibility with adding files - consider requiring 
software files for software records (rather than 
allowing pdf or no files)

● Provide software citation guidance
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