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What is PID4nfdi?
Why PIDs?

▪ backbone of FAIR RDM
▪ persistence → not just a technical 

issue
▪ addressing whole lifecycle of research 

data
▪ support eco-system of PIDs



No PID? Not FAIR!
To be Findable:

● F1. (meta)data are assigned a globally unique and eternally persistent identifier.
● F2. data are described with rich metadata.
● F3. (meta)data are registered or indexed in a searchable resource.
● F4. metadata specify the data identifier.

To be Accessible:

● A1 (meta)data are retrievable by their identifier using a standardized communications protocol.
● A1.1 the protocol is open, free, and universally implementable.
● A1.2 the protocol allows for an authentication and authorization procedure, where necessary.
● A2 metadata are accessible, even when the data are no longer available.

To be Interoperable:

● 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.

To be Re-usable:

● R1. meta(data) have a plurality of accurate and relevant attributes.
● R1.1. (meta)data are released with a clear and accessible data usage license.
● R1.2. (meta)data are associated with their provenance.
● R1.3. (meta)data meet domain-relevant community standards.

FORCE 11: FAIR Principles

https://force11.org/info/guiding-principles-for-findable-accessible-interoperable-and-re-usable-data-publishing-version-b1-0/


Benefits to the NFDI

Landscape: PID solutions for different use cases across different 
disciplines and stages of RD lifecycle

Interoperability: mature PID services operating with internationally 
established standards

Support: training to unleash full potential of PIDs and metadata 
→ operationalize FAIR

Governance: requirements for persistence, cross-service usage

Networking: Connecting with national and international PID 
stakeholders



PID4nfdi: Phases and main objectives

Initialisation Integration Ramping up
➢ NFDI-wide PID strategy

➢ Blueprint for further 

development

➢ Covering various use cases and 

requirements of consortia

➢ Main outcome: fundamental 

information for implementing 

PID services concepts and 

solutions

➢ Support of technical, 

organizational and 

methodological 

implementations

➢ Identify further requirements

➢ Connected to existing 

sustainable PID infrastructure

➢ Policies & Governance

➢ Cross-service synchronisation

➢ NFDI PID Policy

➢ Central Support: Helpdesk

➢ Regular Training

➢ Metadata Quality Tools



Analyse PID Landscape and 
Requirements
Objectives

▪ Current use of PIDs in NFDI
▪ identify common features
▪ Evaluate optimization potentials
▪ identify agnostic solutions & 

community-specific requirements

Activities

▪ In preparation: survey & interviews with stakeholders
▪ preliminary work 2023: survey & workshop 

contact: 
pid4nfdi@lists.nfdi.de 

https://doi.org/10.5281/zenodo.7635791
https://doi.org/10.5281/zenodo.7635905


Preliminary findings

Most frequently mentioned 
resources with identifiers

▪ (planned to be) integrated from 

other sources for re-use in own 

infrastructure

▪ (planned to be) registered with 

own infrastructure



Interoperability

Objectives

▪ Develop concepts for technical integration and 
metadata interoperability

▪ Harmonize existing PID services and standards, 
consortia solutions and identified gaps

Activities

▪ Mapping use cases to existing PID services
▪ Evaluation of options for use of services, 

e.g. PID Graph, PID metaresolver
▪ Metadata quality assessment



Metadata Quality

DFG Guidelines for Safeguarding Good Research 
Practice (Code of Conduct)1

Quality Criteria for Metadata2 Operationalisation (Selection)

Methods and standards (G11) Conformance to expectations
Accuracy
Completeness
Logical consistency and coherence

General: accepted metadata standard scheme
more: Field classification,
Description of methods,
Temporal data on collection/ publication/ change

Cross-phase quality insurance (G7) → 
Corrections of inconsistencies/errors

Accuracy of data and metadata Versioning for additions and corrections
Meta metadata

Cross-phase Quality Insurance (G7)→
origin of resources

Provenance
Completeness

Authorship, curation information
citation/linking information

Documentation (G12) + Providing public access 
(G13) → transparency

Accessibility
Completeness

At least all metadata required to register a PID

Legal and ethical frameworks, usage rights (G10) Accessibility
Completeness

License information

1: Deutsche Forschungsgemeinschaft. (2022). Guidelines for Safeguarding Good Research Practice. Code of Conduct. https://doi.org/10.5281/zenodo.6472827. 
2: Bruce/Hillmann (2004): The Continuum of Metadata Quality. Defining, Expressing, Exploiting, pp.5-10; see also: Dorothea Strecker (2021): Quantitative assessment of metadata collections of research data 
repositories. Berlin: HU Berlin (Berliner Handreichungen zur Bibliotheks- und Informationswissenschaft, 470).https://doi.org/10.18452/22916. 

https://doi.org/10.5281/zenodo.6472827
https://doi.org/10.18452/22916


Metadata completeness

Missing (sub-)properties in Recommended 
fields:
● related Identifier → lack of related 

resources means it is not linking the 
resource to other outputs 

● geolocation
● contributors

Analysis: Sara El-Gebali       – DataCite

https://orcid.org/0000-0003-1378-5495
https://ror.org/04wxnsj81


Metadata completeness

Analysis of metadata 
completeness in repository

Missing (sub-)properties in Optional fields:
● sizes
● formats
● related items 

Analysis: Sara El-Gebali       – DataCite

https://orcid.org/0000-0003-1378-5495
https://ror.org/04wxnsj81


Support & Training

Objectives

▪ Raise awareness for added values of PIDs
▪ Support implementation and management of PIDs
▪ Support knowledge transfer into and out of NFDI

Activities

▪ Concept for trainings formats
▪ Cookbooks for use cases and generic 

PID registration in research workflows



Governance

Objectives
▪ Promoting concept of persistence management as process based on 

formal and informal commitment
▪ Identify opportunities and gaps to enable sustainably 

financed PID registration based on requirements

Activities
▪ Overview and evaluation of relevant business, 

governance and licence models and their 
modalities

▪ Concept for organisational integration of 
PID infrastructure



Outreach & Networking

Objectives

▪ Raise awareness for PIDs, need for interoperability and existing 
services

▪ Ensure link to international endeavours 
(esp. EOSC)

Activities

▪ Communication strategy 
▪ Establish knowledge base on PIDs in NFDI
▪ Stakeholder Workshop 



Example Use Case I
– Agronomy
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Use Cases for PIDs in agronomy:

digital twins in plant genetic resources and soil samples
Matthias Lange1, Daniel Martini2

1Leibniz Institute of Plant Genetics and Crop Plant Research
2 Kuratorium für Technik und Bauwesen in der Landwirtschaft e.V.
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1:n

Plant Genetic Resources for Food and Agriculture

PUIDs 
• Genbanks specific: accession numbers

e.g. HOR 9626 / IPK Gatersleben
• Global PUIDs: DOIs

e.g. 10.25642/IPK/GBIS/8331

Meta data
• darwin core/data cite
• multi crop passport descriptor

Research Data Infrastructures

• National

• Europe

• Global - GLIS

PGRFA Materials
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FunctionsProcesses

PUIDs

• domain specific databases
e.g. sequences: EMBL-ENA, BioSamples

• proprietary global resolver

https://identifiers.org/ena.embl:PRJEB40589

meta data - standard: MIAPPE

• sample property

• environment

• management

research data infrastructures

• institutional repos e.g. LIMS, DBs, file stores

Digital Twins for PGRFA samples

(Plant Cell Atlas Consortium et al., Cell Biology, 2021)

https://www.ipk-gatersleben.de/forschung/genbank/genbankdokumentation

n:m

https://creativecommons.org/licenses/by/4.0/deed.en
http://eurisco.ecpgr.org/
https://gbis.ipk-gatersleben.de/
https://www.ipk-gatersleben.de/forschung/genbank/genbankdokumentation
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Digital Twins in plant research data ecosystem

(Arend et al. 2022 The Plant Journal; DOI: 10.1111/tpj.15804)

C004HMOO20R06I01ST01

genotype  |  field plot  |  season  |  physical object
image source: AVATARS project  IPK, NPZi (Rey-Mazon, NPZi; Plant 2030 status seminar; 2023)

Sample flow Digital Twins

UseCase
DigitalTwin for PGRFA

https://creativecommons.org/licenses/by/4.0/deed.en
https://www.avatars-project.de/
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…
…Base neutralizing capacity 

from agricultural fields in …
10.20387/bonares-zh3x-nd80

…
…

● soil sample relevance:
○ BonaRes repository:

■ soil science
○ Edaphobase:

■ soil organisms
○ …

● datasets are well identified (DOIs)
● sample data are usually CSV files

○ identifier assignment up to the 
researcher

○ missing linkability (in the sense of FAIR 
F1/I3) from sample to dataset and vice 
versa

○ missing cross-dataset / cross-repository 
linkability

○ sample provenance/history difficult to 
track

towards FAIR F1 in soil sample data: baseline situation

https://maps.bonares.de/mapapps/
resources/apps/bonares/

https://portal.edaphobase.org/

repositories

datasets

samples

INPLAMINT.greenhouse.
rhizotron.experiment.soil
10.20387/bonares-f1yj-8x56

1 2 3
4

https://creativecommons.org/licenses/by/4.0/deed.en
https://doi.org/10.20387/bonares-zh3x-nd80
https://doi.org/10.20387/bonares-f1yj-8x56
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dataset

towards FAIR F1 in soil sample data: idealized workflow and data life cycle

in-field 
sampling

context 
bundling

lab analysis
data 

publication
data reuse

data 
publication

IGSN PID 
service

e.g. Annotated 
Research Context

FDO

e.g.
git repo

commit/
push

ELN

research 
data repo

ARC
FDO paper

metadata incl. 
sample IGSNs 
and data

IGSN

sample 
subset

new 
context

research 
data repo

metadata incl. 
sample IGSNs 
and data

dataset

ARC
FDO paper

original data recording and use
data reuse

https://creativecommons.org/licenses/by/4.0/deed.en
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Integration into FAIRagro – Inventory and Search Portal

FAIRagro 
Middle-w

are

Inventory 
of RDIs &
Services

Research Data Infrastructures (RDIs) for PGRFA

Inventory 
of 

infrastructures

?
wish list for 

Base4NFDI PID service

support implemention of
IGSN for Digital Twins of 

PGRFA
1. Global resolvability
1. Location context
2. Sample flow tracking 
3. Data flow tracking
4. Enable schoolary citation

GDoc with details for IGSN for Digital Twins use case

details of the FAIRagro work program and consortium: https://www.fairagro.net
FAIRagro proposal: https://doi.org/10.5281/zenodo.7528172

https://creativecommons.org/licenses/by/4.0/deed.en
https://docs.google.com/document/d/1qQRGWORa_s6CsDIas6VONYCHVTjhlndOChY_dHoIhN4/edit?usp=sharing
https://www.fairagro.net/
https://doi.org/10.5281/zenodo.7528172
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https://creativecommons.org/licenses/by/4.0/deed.en
https://docs.google.com/document/d/1qQRGWORa_s6CsDIas6VONYCHVTjhlndOChY_dHoIhN4/edit?usp=sharing
https://www.fairagro.net/
https://doi.org/10.5281/zenodo.7528172


Example Use Case II
– Social Sciences



Research Data Granularity & PID
Assignment Practice



Hurdles of Data Citation Practice
in Social Sciences



Goal & Status KonsortSWD (TA5-M1)



… to by applied to further Entity Types
such as  ….



Example Use Case III
– Humanities



Research Data in the Humanities

▪ Metadata, bibliographical data, finding aids
▪ Digital and/or digitized data and/or digital representation of analog data
▪ Digital objects
▪ Full text, transcripts
▪ Enriched full text
▪ Images, movies, music & notes
▪ Authority files, controlled vocabularies,

ontologies
▪ And many more …



Example: Epigraphical Database



Text+ and DARIAH

▪ DOI assignment integral part of the DARIAH repository
▪ Part of the Text+ service portfolio

▪ SUB Göttingen leads a  DataCite consortium with approx. 
60 partners to act as a central DOI helpdesk for the 
Humanities in Germany



Wishlist for PID4NFDI

Overall: PID registration should be free of charge for 
users and easy to obtain within the NFDI

▪ Central overview and analysis of PID assignments 
through all NFDI

▪ Share experiences from the different disciplines
▪ Find a sustainable business model for PID assignment in 

the NFDI
▪ Central support, held-desk and training



More information

https://base4nfdi.de/projects/pid4nfdi

Contact

  pid4nfdi@lists.nfdi.de
CC BY 4.0 Deed Attribution 4.0 International
https://creativecommons.org/licenses/by/4.0/ 

https://creativecommons.org/licenses/by/4.0/

