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Abstract. Persistent identifiers (PIDs) are an integral part of research data management and
can be found throughout the entire lifecycle of research data. However, their ability to function
— to ensure persistence — depends on numerous factors: technical infrastructure, international
standards and best practices and their dissemination, agreements on long-term governance
of infrastructures, etc. Their applicability is diverse and requires adaptation to the resources
and entities referenced by them. The paper describes two projects — PIDANFDI and PID Net-
work Germany — that aim to address these challenges.
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1. FAIR Research Data Management — are PIDs an Additional Extra or
Mandatory?

Imagine you get a dataset from a colleague to reuse for your own research. You know the
name of the data producer, the data set has a working title and a versioning. The data producer
also gives you some contextual information that is not in the dataset itself. This is all very
helpful. But how do you cite this dataset? What if others would also like to find and reuse this
dataset? Wouldn't it be nice to make the contextual information persistently available? These
questions are already addressed by the endeavours of research data management (RDM),
and its central efforts are to make data and its metadata findable, accessible, interoperable
and re-usable. The backbone of all this effort is Persistent Identifiers (PIDs). The FAIR princi-
ples ask for the assignment of PIDs, the description of data with rich, standardised and ma-
chine-readable metadata and its long-term availability, referencing to other resources via PIDs,
licensing and provenance information [1].

Therefore, PIDs have a significant impact on the entire life cycle of research data (RD)
from the application for funding to the re-use of data and offer numerous advantages. They
enable unique identification of research resources such as data, publications, or code; of per-
sons, institutions, projects, grants etc [2]. PIDs support publication processes as well as dis-
coverability and citability of research results. As widely accepted means to identify and link
research entities, they are embedded in already established globally operating infrastructures
and existing communities, which provide standards and best practices as a prerequisite for the
harmonisation and thus the interoperability of RD metadata.
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PIDs are an integral part of RDM services such as research data repositories, research
information systems or knowledge graphs. A key aspect is that PIDs are established at the
global level. They reduce administrative overhead, and the error rate of metadata ingestions
and updates. PID metadata standards allow the linking of research entities and increase the
global visibility and reusability of research resources as well as their accountability. Therefore,
they are an important contribution to the quality assurance of research data and contribute to
the reproducibility and reusability of research results.

Type and scope of entities described with PIDs in the context of RDM are continuously
growing and gaining more and more maturity, but the landscape of actors, services, infrastruc-
tures and use cases is scattered. To leverage synergies within the existing structures,
PID4NFDI and PID Network Germany aim to capture and analyse this landscape and to iden-
tify ways to consolidate it, to build and intensify networks and to establish international best
practice.

2. PIDANFDI, PID Network Germany and their key objectives

PID4NFDI applies for funding within Base4NFDI to build a NFDI-wide PID service in line with
the strategic goals of NFDI. It was initiated by the PID Working Group [3] in the section Com-
mon Infrastructures. DataCite, the Gesellschaft flir wissenschaftliche Datenverarbeitung Got-
tingen (GWDG), the Helmholtz Open Science Office, and the German National Library of Sci-
ence and Technology (TIB) are partners in the proposed project. Discipline-specific NFDI
members will support the project as use case partners.

The project focuses on enhancing and optimising PID use in NFDI infrastructure ser-
vices as a basic element of FAIR data management. To this end, technical, organisational,
metadata, training and network aspects are tackled to serve the needs of existing and emerg-
ing services and communities as well as the NFDI as a whole. The aim is to harmonise re-
quirements, to promote the integration of PIDs and to develop individual as well as central
solutions and support for identified gaps. PID4NFDI aims to address these different use cases
that are highly dependent on the type of research and nature of the data produced and used.
Different research fields and methodologies each have their own requirements for the uses
and benefits of PIDs: Which entities should be described? How granular are they? How long
should they actually be available? Does the data have an impact on other research?

In the application phase, we already identified initial needs and requirements for an
NFDI-wide PID infrastructure via a survey [4] and a stakeholder workshop [5]. Among other
things, needs for an overview of PIDs and their scopes, the integration of subject-specific
metadata, PIDs for entities such as instruments, ontologies, code, physical objects, projects,
recommendations for dealing with ephemeral resources, granularity etc. have emerged.

PID Network Germany [6] is a DFG-funded project by DataCite, the German National
Library (DNB), the Helmholtz Open Science Office, the German National Library of Science
and Technology (TIB) and the Bielefeld University Library. The project started in March 2023
and aims to establish a network of stakeholders around the persistent identification of people,
organisations, and resources in the field of digital communication in science and culture, which
promotes the dissemination and connection of PID systems in Germany. The focus will also
be on identifying needs and optimization potential for existing PID systems and on embedding
them in international knowledge graphs. The project findings will lead to recommendations in
the order to create a national PID roadmap for Germany.

The endeavour of PID4NFDI is in line with PID Network Germany and will make the
German scientific landscape more robust, transparent and accessible. PID Network Germany
pursues an overarching approach across the boundaries of individual scientific institutions and
research disciplines. In this context, PID4NFDI represents an important building block for ad-
dressing the specific requirements of the NFDI. Constant and intensive exchange between the
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projects will ensure that synergies are used and strengths are bundled, and that the activities
are carried out in a target-oriented and at the same time target-group-specific manner.
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