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Program-Oriented Funding – Quality Indicator
Mandate of the Helmholtz Members Assembly (2022):
• Development of a multidimensional quality indicator for data products

Goals: 
• Broadening / Improvement of the evaluation of science within Helmholtz
• Improving the visibility and recognition of diverse research outputs beyond text publications.
• Improving the quality and reusability of published research data
• Promotion of Open Science Practices

Expansion of the mandate to include the aspect of research software 

Helmholtz
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Task Group

Helmholtz Quality Indicators for Data and Software Products
• The Task Group Helmholtz Quality Indicators for Data and Software Products of the Working Group Open Science 

of the Helmholtz Association is dedicated to the development of Helmholtz Quality Indicators for Data and 
Software Products. 

• Duration of TG: From March 2022 onwards;
• Inclusive approach: Representatives of all Helmholtz Centers
• Work in 3 groups: 1. Whole group ; 2. Sub-group research data ; 3. Sub-group research software

• Since reporting year 2023 (pub=2022): basic indicator for the presentation of citable research data publications 
was established as an incentive  within the framework of the PoF

• Development of “Quality indicator”

Alda Rizky Nur Afida, CC BY-SA 4.0, via Wikimedia Common IconArchive.com, CC0, via Wikimedia Commons 
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Consensus and approach: multidimensional indicators

 
Iterative and inclusive process with all people involved 
1. Definition of suitable dimensions for assessing the quality of RD- & RSW-publications 
2. Collection of specific attributes for each dimension 
3. Application of a generic maturity model to the attributes to be able to assign numerical 
    values for maturity levels in each attribute 
4. Determining the maturity level for each dimension, based on weighted average values of the  
    dimension's attributes
5. Summarized quality assessment

Make the indicator 
valuable for all 

involved

Cover all aspects of 
research data and 

software (tiers, types, 
research field)

Focus on the 
quality of the 

processes

Rely indicator on 
generic well-

established concepts

Align the indicator 
with intended 
objectives not 

technical conditions 
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Define quality dimensions and attributes 
Adapting/Modifying FAIR-Principles

Wilkinson, M. et al.  (2016).  
https://doi.org/10.1038/sdata.2016.18

RDA FAIR Data Maturity Mod el Working Group (2020).  
https://doi.org/10.15497/rda00050

Chue Hong, N. P. et al. (2021). FAIR Principles for 
Research Software (FAIR4RS Principles). Research 
Data Alliance. https://doi.org/10.15497/RDA00065
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Defined quality dimensions – based on FAIR/FAIR4RS

Findable Accessible

Interoperable Reusable

Curation

Findable Accessible

Interoperabl
e Reusable

Scientific 
embedding

Technical 
grounded

FAIR-C (Data) FAIR-ST (Software)
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Attributes = relevant aspects of quality in this one dimension
Example dimension „Findable“ (Software)

• Open Publication Repository
• Versioning
• Published with identifier
• Rich Metadata

Defined attributes & how to measure them 

Findable Accessible

Interoperable Reusable

Curation
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Maturity levels
Example data publication, dimension „Findable“

• Maturity levels for attribute „Open Publication Repository“

(0) There is no information available on where to find the software.
(1) The software is contained in an online repository.
(2) Some kind of description is available giving further information on the software in this repository (e.g. readme 
file).
(3) A structured meta data description (e.g. following DataCite) given for software is in this repository.
(4) The repository is listed in some overarching meta-repository (e.g. Helmholtz Research Software Directory 
(RSD), re3data).
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Aggregation

How to aggregate at Center-level? 
• Defintion of a „minimum polygon“ for data/sw publications (Red line, illustration exemplary)
• If data publication meets the minimum: count as „1“

for each dimension

Result transferable to radarplot 
(at dataset level)

Incentive to improve quality? 
• The minimum polygon can be raised over time to incentivize the improvement of data publications

Aggregating per Dimension by weighted attributes, Example: dimension „Findable“
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How (Specific to reserach data publications)

Paper and Pencil-exercise with actual software and data publications
• by groups from different research areas / centers
• Results/ insight:

• the concept generally works
• there are currently limited possibilities of automation 
• data publications within a single repository usually receive a 

similar results (Helmholtz/domain/insititional)
• Conclusion for sub-group data:

• evaluation of some attributes postponed; to be implemented later
• first implementation step via looking at repository level: 

assumption from P&P
• Automatisation at dataset-level is adressed at later point to keep 

it feasable
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Check if research software publication qualifies
• Has author from the reporting center
• Qualifies as research software (in contrast to infrastructure software  can be counted as transfer)
• Max. one software release per year (as software is a living object with constant updates)

How (Specific for research software publications) 

Evaluation of each individual publication
• Automated through tools

• Either via the authors themselves by entering the software into the Helmholtz Research Software 
Directory (RSD)

• Or via a center specific process that can use the provided tools for evaluation (published as open-
source)

• Not all attributes and maturity can currently be covered by automated tools  skipped in evaluation 
until tools are available 



S. Druskat, HMC FAIR Friday, 2024-11-15

HERMES: Helmholtz Rich Metadata Software Publication 
(HMC project ZT-I-PF-3-006, 7/21-12/23, DLR + FZJ + HZDR)

▪ Automated software  
publication for all  
platform combinations 

▪ Use existing metadata to  
enrich records/improve  
FAIRness 

▪ Enable: 
▪ closed source publication,  
▪ curation & sign-off processes, 
▪ updating metadata records

12

▪software-metadata.pub

Druskat et al. (2022)

Taken from https://doi.org/10.5281/zenodo.14164978 

https://software-metadata.pub/
https://doi.org/10.5281/zenodo.14164978


S. Druskat, HMC FAIR Friday, 2024-11-15

▪ Continuous integration workflow: on <event> run hermes as configured 
▪ Tutorials for GitHub/GitLab: docs.software-metadata.pub

HERMES: Implementation

13

▪ hermes Python package (Meinel et al. 2024) + CI templates (GitHub, GitLab) 
▪ Plugins via Python Extension Point mechanism for each step 
▪ Details: Kernchen et al. (2024)

Taken from https://doi.org/10.5281/zenodo.14164978 

https://docs.software-metadata.pub/
https://doi.org/10.5281/zenodo.14164978
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Helmholtz RSD as one place for all the metadata



S. Druskat, HMC FAIR Friday, 2024-11-15

Current work: hermes 1.0.0, Software CaRD

▪ hermes 1.0.0 
▪ Software Curation and Reporting Dashboard (Software CaRD) 

▪ Input: Consistent knowledge graph produced by HERMES 
▪ Compliance checks against configurable policies (KPIs, curation) 
▪ HMC project (2023 cohort; DLR + HZDR + GFZ + FZJ)

15

Reporting KPIs Curation

Taken from https://doi.org/10.5281/zenodo.14164978 

https://doi.org/10.5281/zenodo.14164978
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What to report?
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All research data 
publications with 
authors from 
your center 
published in the 
reporting year

All research 
software 
publications with 
authors from 
your center 
published in the 
reporting year 
(max. 1 release)

Evaluated by 
tools or center 
process using 
the published 
criteria

Published in a 
listed and 
evaluated data 
repository 

Repository fulfills 
min. criteria

Software 
publication fulfills 
min. criteria

Indicator =  
( A ; B )

A = Sum(all research 
data publications fulfilling 
the chain)

B = Sum(all research 
softeware publications 
fulfilling the chain)
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Assembly of members
• pre-approval of concept by directors working group in 7-8/2024
• adoption by assembly of members in 9/2024

• positive reception of concept
• praise for scientific approach

Status quo and next steps for implementation 1/2

Proposed time horizon of the TG: 
• introduction at the beginning of POF V for reporting year 2028 (data collection Q1/2029)
• reporting years (publication year) 2025 - 2027 test introduction (first test collection Q1/2026 = 

publication year 2025); [ last use of basic indicator for reporting year 2024]

Work level TG
• optimize criteria catalogs by the end of 2024
• clarification overarching questions (versions/granularity, „authorship“, etc.)
• Definition of minimal-polygon
• prepare test introduction

Sub-group 
meetings every two 

weeks since 
September 2024
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Status quo and next steps for implementation 2/2

Initial training and feedback opportunities
• TG develops a handout for the application of the Indicator (Early Jan ‘25)
• virtual Q&A possibility for the level of „controllers“ (End of Jan ’25; date will be announced asap)
• hands-on software for operational level (Mid Feb ‘25 @Research Software Forum)
• hands-on data for operational level (Apr/May ’25 Workshop format, tba)

Work level TG 2025
• conzeptualizing workflow for repository assessment (data)
• collecting information on repositories used at Helmholtz  (data)
• identifying tools for automation and integrate them to a „toolbox“ (software)
• set-up of a centralized feedback possibility (both)
Goal: Mid 2025, to best prepare Centers in 2nd half 2025 

The TG will accompany the test phase and will continuously incorporate lessons learned 
and collect best/good -practices to have established processes by start of POF V



open-science@helmholtz.de  

https://os.helmholtz.de 

Open Science Newsletter

Social Media: LinkedIn       | Mastodon

Publications and recommended readings: Zotero 

 

    

 
  

Keep in touch

mailto:open-science@helmholtz.de
https://os.helmholtz.de/
https://os.helmholtz.de/bewusstsein-schaerfen/newsletter/
https://helmholtz.social/@HelmholtzOpenScienceOffice
https://www.zotero.org/groups/238631/helmholtz_open_science_office
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