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Advancing Open Science at Helmholtz and beyond!
The Helmholtz Open Science Office

* The Helmholtz Open Science Office | HELMHOLTZ

* supports the Helmholtz Association and its research Open Science
Centers in shaping the cultural change towards Open
Science

« promotes dialogue and provides impulses within the
Association.

« offers information and support concerning all aspects
of Open Science.

* cooperates with the centers in the Open Science
working group and in joint task groups.

* represents Helmholtz positions on Open Science on a
national and international level.

https://os.helmholtz.de 3
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Persistent Identifiers (PIDs)
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Basics
Why We need PIDs?

* There are challenges in publication management related to
* Homonyms
* Name changes
* Different spellings and abbreviations
* The central importance of publications for research evaluation.

» This makes the correct and unambiguous identification, naming, and linking of all contributors,
infrastructures, and funding organizations with their research results essential.

» A broad view of research output to recognize research products such as data, software, samples,
etc., in addition to traditional text-based publications

https://o0s.helmholtz.de 7



Basics
What are PIDs?

* Persistent Identifier: “unique, universal, and permanent identifiers” (Koster, 2020)

» "Identifier” = a string of characters that refers to an object

* "Unique” = refers to only one object (within the known universe)

* “Universal” = applies to the entire world (or the World Wide Web)

+ "Persistent” = remains available regardless of individual institutions, systems, or system implementations

» Can refer to all types of objects, not just digital ones
* Most often “actionable”: Can be represented as a URL that leads to
the identified source or to a landing page with metadata information
» Serve to link objects across platforms
* They can be resolved by users free of charge (“They’'re free to resolve.”).

https://0s.helmholtz.de 8


https://journal.code4lib.org/articles/14978

Basics
How do PIDs work?

* PIDs are typically organized within institutionally managed systems.
* Persistence is a matter of the service!
> There must always be stakeholders who reliably operate the PID service,
both technically and organizationally.
* PIDs incur costs (similar to publication costs), even though resolving them is free for users.
* Mostly through (consortium) membership (e.g., DataCite Germany Consortium,
ORCID Germany Consortium...)

* The PID string is structured according to a uniform schema.
 Example: DOIs have the format prefix/suffix
A DOI formatted as a URL: https://doi.org/ /

DOMAIN/

PID-URI

https://os.helmholtz.de


https://doi.org/10.2312/40943a34kjnho3

Basics

How do PIDs work? PIDs and Metadata

Closely linked to PIDs are the
associated metadata for the
entity.

Dataset : ,
is published

by

is created by v v
A A

is funded by

/ is cited by
They not only describe but also
define how research objects are [Organization}

related t.o one another, for p— d Paper
example. . . m >’Crossref
. A Journal article that cites a A A Funder Registry Researcher
dataset, is affiliated
* aperson who authors a v v with
publication, Rm
* an institution that funds a
project, Organization
« or software that generates
data. Source: El-Gebali, S. (2025). Interoperability through Persistent Identifiers

Metadata. PID4NFDI. https://doi.org/10.5281/zenodo.17864643
https://os.helmholtz.de 10



https://doi.org/10.5281/zenodo.17864643

Basics

Use Case: PIDs for Research Data
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Selected PID Types

Overview

% Zeitschrift

Gesamtperiodika oder Ausgabe/Heft

Do [y 4 @

[

Qo 4

Artikel

Einzelbeitrag in einer Zeitschrift oder

einem Buch

c

Qo [isEN]

Buch

Monografie, Sammelband, u.a.

®

Person
Ld.R. in der Wissenschaft tatige Person
@ m WIKIDATA

~ Forschungsdaten

41

d) ®

L.d.R. in einen Repositorium abgelegt

(o

d

Publikationsdienst

Repositorium, Publikationsplattform,
Forschungsinformationssystem, ...

1Ds aus OpenDOAR, DRIS,
FalRsharing, re3data, .

5H

d

Instrument

Messinstrument, Supermmputer
ForschungsgroBgerat, ..

s ] kulturelles Objekt
A Eigenschaft durch Metadaten
beschrieben und mit PIDs verlinkt

Qe &l ®

physisches Objekt

Probe, Material, ...

®RRID | @

'

d

Software

i.d.R. Forschungssoftware

Software Herita e
Identifier (SWHID)

RAD

Projekt

i.d.R. Forschungsprojekt

WIKIDATA
4» Organisation
' ' ' iL.d.R. Forschungseinrichtung

@e ROR [ISIL

Source: Lange, M., Genderjahn, S., & Czerniak, A. (2024). Persistente Identifikatoren fiir offene und FAIRe Wissenschaft. Open-Access-Tage 2024

(OAT24), Cologne. Zenodo. https://doi.org/10.5281/zenodo.12167372, lizenziert unter CC BY 4.0 International

https://os.helmholtz.de
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https://doi.org/10.5281/zenodo.12167372

Selected PID Types
Handle System

Explanation:

* An organization can acquire its own Handle prefix and assign Handle PIDs

within this namespace. D N
* Handle metadata can be freely chosen.
(For example, it is not bound by the guidelines of a specific DOl agency.)

(Typical) Areas of Application: e P I c

* Any type of digital or physical object

Persistent Identifiers for eResearch
Infrastructure:

a. Administration: DONA Foundation (nonprofit organization) GWDG
b. Provider: ¢‘

Ges \lshflfrwwsse chaftlic h
arbeitung mbH Gottinge

a. GWDG (as a member of the Persistent Identifier Consortium for
eResearch (ePIC)

. . . Bohm, J. (2025). Persistent Identifier Consortium for eResearch
b. Infra,StrUCture hOStmg prgwdgd either t,)y the (ePIC). Zenodo. https://doi.org/10.5281/zenodo.17136458
provider orby the PID-registering organization

https://os.helmholtz.de 13


https://www.pidconsortium.net/
https://doi.org/10.5281/zenodo.17136458

Selected PID Types d
DOI - Digital Object Identifier

Explanation:

» Based on thhe Handle System
 Certified to ISO Standard 26324
* Globally interoperable and unique identification

(Typical) Areas of Application:

e Journal Article & Research Data

* Increasingly: software code, data management, and software > Crossref

management plans

Infrastructure
a. Administration: International DOI Foundation (IDF) (nonprofit) ‘@ .
b. PID Providers/Registration Agencies: CrossRef, DataCite Data Clte

https://os.helmholtz.de 14



https://de.wikipedia.org/wiki/Internationale_Organisation_f%C3%BCr_Normung
https://de.wikipedia.org/wiki/Liste_von_ISO-Normen#ISO_20000%E2%80%9329999
https://www.crossref.org/about/
https://datacite.org/
https://www.crossref.org/about/

Selected PID Types
ORCID - Open Researcher and Contributor iD

Explanation:

The ORCID iD is an alphanumeric code used to uniquely identify
individuals working in academia.
* Anyone can register for an ORCID iD free of charge. Antonia schrader

* The personal ORCID iD is linked to the ORCID profile,
the ORCID record.

» Data protection: EU and UK GDPR as well as U.S. —

data protection laws; see Privacy Policy
(Typical) Areas of Application: i —— —
+ Individuals S
Infrastructure: . )
* PID provider/registration agency:

. . . ORCID Record of Antonia:
ORCID Inc. (non-profit organization) https://orcid.org/0000-0001-7080-634X

https://os.helmholtz.de


https://orcid.org/0000-0001-7080-634X

Selected PID Types
GND-ID - Gemeinsame Normdatei (The Integrated Authority File)

Explanation:

* |dentifier in the Gemeinsame Normdatei—a service for the collaborative use and
management of authority data

* Used primarily in the DACH region

(Typical) Areas of Application:

* Used primarily in librarianship to identify persons, organizations, geographical
entities, works, terms, and events

* Cataloging of publications

Infrastructure: E HLE
a. Administration: German National Library A | ﬁ
libraries, museums, archives) IB I E

Assignment: Qualified GND partner institutions (e.g.,

https://os.helmholtz.de 16



Selected PID Types
ROR ID - Research Organization Registry

Explanation:

ROR

A global registry of open identifiers for research and funding organizations, operated

by the PID community.

The registry contains records for the corresponding ROR ID under
CC 0.

(Typical) Areas of Application:
* Organizations in the scientific community

Infrastructure:

* PID Provider/Registration Agency:
California Digital Library, Crossref, and DataCite

® https://ror.org/0281dp749 @

Helmholtz Association of German Research Centres

OTHER NAMES: Helmholtz-Gemeinschaft Deutscher Forschungszentren (de)

ORGANIZATION TYPES LOCATIONS
Funder, Government Berlin (GeoNames ID 2950159), Germany

WEBSITE
https://www.helmholtz.de

OTHER IDENTIFIERS

GRID grid.211811.2

ISNI 0000 80011942 5154
Crossref Funder ID 501100001656
Wikidata Q679913

RELATIONSHIPS (25)

View details

ROR Record of the Helmholtz Association:
https://ror.org/0281dp749

https://os.helmholtz.de 17
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Key Takeaways

The Importance of PIDs for the Research Lifecycle

ResearCherS Researchers/Institutions

Unambiguous assignment (disambiguation) "
4
Citation eligibility L4

-
@
Recognition \
Less administrative effort

Researchers/Institutions

Visibility and reach

Funders

:

)

SULIOJIeld/SIaysand

Research Lifecycle

Reproducibility

Scientific integrity and quality

assurance

A fundamental building block for
FAIR

https://os.helmholtz.de
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https://doi.org/10.5281/zenodo.4991733

PIDs in the Context of NFDI
Q PID4 nfdi



Basic service for the NFDI
PID4NFDI

PID4NFDI is currently being funded during the integration phase as part of
Base4NFDI.

Goal: To consolidate and further develop PID services within the NFDI at all
levels: technical, organizational, methodological, and in terms of
communication.

* Integration of existing PID infrastructures

* Improvement of metadata quality and mapping

* Training and public outreach

* Support for PID integration in consortia in accordance with
requirements

* Alignment with national and international PID strategies and
guidelines

Close collaboration between PID4NFDI and PID Network Germany

Q PID4 Afdi
DF Deutsche
Forschungsgemeinschaft

LEIBNIZ-INFORMATIONSZENTRUM

TI B TECHNIK UND NATURWISSENSCHAFTEN
‘ UNIVERSITATSBIBLIOTHEK

¢'GWDG

Gesellschaft fiir wissenschaftliche
Datenverarbeitung mbH Gottingen

@ DataCite

CONNECTING RESEARCH,
ADVANCING KNOWLEDGE

HELMHOLTZ

Open Science

https://os.helmholtz.de 20



PID4NFDI

Service components

PID Coordination Hub

PID Cookbook

T

PID provider selection tool

ePIC prefix registration

integration in ELNs, DMPs

for instruments, physical objects,
high granular/warm data, projects &
grants

(i.a. KonsortSWD, Text+)

Support for PID integration

(contact form, FAQs)

(link) (collection) (PID Selection Tool)
(request form)
Focus groups for PID Use Cases Training materials on PIDs

(fundamental/advanced/expert)

(collection)

https://0s.helmholtz.de

nfdi
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https://pid.services.base4nfdi.de/
https://pid4nfdi-training.readthedocs.io/en/latest/
https://pid.services.base4nfdi.de/pidtool/
https://pid.services.base4nfdi.de/services/prefix-registration/
https://pid.services.base4nfdi.de/community/use-cases/
https://pid.services.base4nfdi.de/about/contact/
https://pid.services.base4nfdi.de/about/roadmap-faqs/
https://pid.services.base4nfdi.de/resources/training-material/

PR
. .

. -
- -

«° Daphne4NFDI A

.
[ ] .
+*
o NFDI4Microbiota DataPLANT
® . FAIRagro
. KonsortSWD

NFDI4Immuno

. NFDI4BIOIMAGE
. Data
« NFDI4Culture Data Science Text+ Production
. Oate 2 Al

. .. . " NFDI4Chem Imegration

D4 pidanfdi@lists.nfdi.de FAIR Digital Objects
Data Protection i .

] ] . and Research Ethics  MultiCloud  Frocromc LB o e nEDI

“ pid4nfdi.bsky.social Identity & Access puprapRmeSY Persistent NEDl4Health
Management  Jgs iyt Identifiers e ‘

Er:gggga?;n Bt m‘iiniln . L'iicenﬂ'nsif‘ Eem—
Modules opyri .
o o o o Sch ta
m https:/ /www.linkedin.com/showcase/pid4nfdi/ GHGA | erminology MM pesearch Software  NFDI4Earth P

* MaRDI Harmonisation Data COMMON

Management WIWZURSTIRATTEN  NFDI4Objects *

(@ @pidanfdi@nfdisocial  wroncs  Pevtemynigns " Longam Lo

= - . T o Archiving Culture

. neoucat [T I.EGN. e g
: & SOCIAL ASPECTS [Rujaasprn
@ nhttps://pid.services.basesnfdi.de/ -+, FAIRmat e NFDI4Ing e
* . NFDI4Energy NFDlI4Memory
' + NFDI-MatWerk  NFDI4Biodiversity , *

Funded by the DFG as part of the NFDI. e ?E:r:mmsdence et

Funding number: 521453681

Project members: Jana Bohm, Sara El-Gebali, Steffi Genderjahn, Stephanie Hagemann-Wilholt, Torsten
Kahlert, Antonia Schrader, Frederik Springer, Sonja Sternkopf, Markus Stocker



https://pid.services.base4nfdi.de/
mailto:pid4nfdi@lists.nfdi.de
https://bsky.app/profile/pid4nfdi.bsky.social
https://nfdi.social/@pid4nfdi
https://www.linkedin.com/showcase/pid4nfdi/

National PID
Roadmap for
Germany

pl NETWORK ‘
DEUTSCHLAN

https://doi.org/10.5281/zenodo.2
1713802



https://doi.org/10.5281/zenodo.21713802

PID related projects
PID Network Germany (2023-2026)

DEUTSCHLAND

Goals:

Establishment of a network in science and culture

Promotion and standardization of the use of PIDs

PIDs as a tool: Highlighting their importance for the unique identification
and linking of digital objects

Support the dissemination and linking of PID systems and their
integration into infrastructures

Development of a national PID roadmap

(> DataCite  peyrscHe HELMHOLTZ
PBII E Open Science Devische

. LEIBNIZ-INFORMATIONSZENTRUM
UNIVERSITAT TIB iz
BIELEFELD :

I Universitdtsbibliothek

Providing
information

Increase
awarness

Outreach
activities

Consultation

Strengthen
service

networking

Optimisation
of PID
Metadaten

Community
engagement

Coorperation
with PID
Provider

PID Monitor

DF Forschungsgememschaft

https://os.helmholtz.de
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Outcomes of PID Network Germany
. pl NETWORK
Community Engagement DEUTSCHLANE

Workshops focusing on implementation scenarios as well as
opportunities and challenges in the use and integration of PIDs

\ |  Strengthening the network

* Promoting exchange

Research Data Instruments Gultural Persons

Objects

* Raising awareness

* Sharing information and

Physisal Publication use cases

Objects Sgrglnclgs Software Rl e Events

All workshops are documented both in English and German on the project

website under “Events”.
https://os.helmholtz.de 25


https://www.pid-network.de/neuigkeiten/veranstaltungen

Outcomes of PID Network Germany

Survey & Landscape Analysis

NETWORK
PID i

DEUTSCHLAND

Quantitative Survey

* Survey period: March-May 2024

Software & Code
Research data

» Target group: Universities, Projects

universities of applied sciences, non- PhySica';bjeCtS
. . . . . ersons

university research institutions, and o ganisations

department-specific research

Instruments

. . . Events
Institutions DMP
Cultural objects

126 complete responses Books
Articles

Covered over 20 PID types and
entities E

]

Persistent Identifiers in Germany:
Key Findings of a Nationwide Survey
(https://doi.org/10.5334/dsj-2026-028) E

Crossref

edu_ID

ePIC

GND
Handle

IGSN
ISBN

OAI-PMH ID

ORCID
PubMed

PURL

RAID
Ringgold

x T 49zayg

Q ® x o c

GCC/)O‘D pro)
8 = 5
(%)

https://os.helmholtz.de

Which PIDs does your institution use for different entities?

counts

S 60

30

26


https://doi.org/10.5334/dsj-2026-028

Outcomes of PID Network Germany

pl . NETWORK
National PID-Roadmap for Germany DEUTSCHLANE
C
B ¥
® ® Surveys

oNetoworking \ l /

Community 0'0 PID Monitor

Engagement

Foundation of the German
PID Roadmap

https://os.helmholtz.de
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National PID Roadmap for Germany
5 Recommendations

Optimize Infrastructure
& Automation

Establish a robust
infrastructure,
. implement native PID
Ensure Metadata Quality integration, & automate

& Usage of Standards external connections

Use standards, promote open
licenses, & ensure
interoperability

Ensure interconnected
capture & assignment
strategies

A Sustainable & Connected
Information Infrastructure

[=]
7
HE

Ei ] https://doi.org/10.5281/zenodo.21713802

Strengthen Governance &
Harmonize Guidelines
Establish a national strategy,

allocate resources, & align with
international guidelines

Promote Competency
Development &
Support Structures
Integrate into training &

onboarding; provide
support infrastructure

https://0s.helmholtz.de
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https://doi.org/10.5281/zenodo.21713802

National PID Roadmap for Germany
Recommendations & Measures

Recommean- R1: Systematically expand R2: Ensure metadata R3: Establish a robust R4: Strengthen governance R5: Promote competancy
dations entity coverage and quality and the use of technical infrastructure and harmonize development and
astablish guidelines standards and optimize workflow guidelinas support structuras
automation
Measures 1.1. Ensure comprahensive 2.1, Consistently use 3.1. Establish native PID 4.1. Establish a national 5.1. Integrate PIDs into
PID assignment and standards and integration and strategy and anchor it training and
interconnected metadata authority data imnterface standards instituticnally onboarding processes
2.2. Demand open licenses 3.2, Automate extornal 4.2, Ensure sustainable 5.2, Provide best practices
1.2. Establish consistent and barrier-free access connections allocation of rescurces and support
assignment strategies 3 3 Ensure interoperability 4.3. Harmonize with infrastructure
and Al readiness international guidelines
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