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Introduction

• Until Nov 2021

• Since Nov 2021

• Europe PMC

• Software citation advocacy

Data: 10.6084/m9.figshare.19006721 (M Parkin)

https://figshare.com/articles/dataset/Software_citations_in_publications_in_Europe_PMC/19006721


Problems

• Yet another thing I have to do to get published!

• How do I cite code? Here’s the citation to the original research
publication

• Software doesn’t fit usual citation styles and publishers don’t know 
how to tag them

• Software is not static



Solution?

• Persistent identifier for code

• Archive code from GitHub to 

Zenodo to get a DOI

• DOI is easy for publisher to 

recognise in reference list

• Zenodo links back to the 
GitHub site



Code has a DOI…now what?

DOI Publisher category Datacite category

10.5281/zenodo.3899574 book Software

10.5281/zenodo.3406690 book Software

10.5281/zenodo.3551936 miscellaneous Software

10.5281/zenodo.2531640 other Software

10.5281/zenodo.1308157 other Software

10.5281/zenodo.11640 software Software

10.5281/zenodo.3724830 miscellaneous Dataset

10.5281/zenodo.5092028 journal Dataset

10.5281/zenodo.4033353 journal Dataset

10.5281/zenodo.4407706 journal Text*

• Zenodo category: Journal article

7000 random XML documents:

• 300,000 citations found

• 10 Zenodo citations identified, ie with Zenodo DOI 



Issues

=

Publishers often validate references 
against Crossref

Zenodo and many other DOIs are 
sourced from DataCite

<code>



Solution?

• Persistent identifier for code

• Archive code to Software Heritage

• Use SWH to link to specific parts of 

code

• SWH re-ingests and updates

• SWH indexes more sources than just 
GitHub



eLife experience

Feb 2017 introduced 
tagging rules for 
references

May 2019 introduced 
tagging rules for content -
further identification of 
software

Much closer 
by end of 2021



Time and effort

● Quality control and instructions 

● Documentation

● Instructions and training

● Automated checks



What we found 

• Using the same 7000 XML 
documents:  

• 15 references with “software” 
@publication-type

• Looked at eLife and Peer J 
articles since 2014



What are they “referencing”?
source n percentage

Not available 2868 46.22

GitHub 1151 18.55

software heritage 387 6.24

zenodo 142 2.29

r package 70 1.13

cran 56 0.90

r package version 54 0.87

gitlab 35 0.56

• 6205 “software” references identified

• Top 8 listed, then long tail of 1055 other sites –
932 are unique “source”



Software citations

https://jats4r.org/software-citations/


Software citations

● 6205 “software” 
references identified

● 202 had pub-id – all 
DOIs

● 2524 had external link

● 3483 had no pub-id and 
no external link

https://jats4r.org/software-citations/


Conclusions

Long road ahead

• Which path to take?

• Many contributors

• Education 

• Update tooling

https://commons.wikimedia.org/wiki/user:Zami1997

https://commons.wikimedia.org/wiki/user:Zami1997

