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Abstract
Open Science is the broad term that involves several aspects aiming to remove the barriers for sharing any kind of output,
resources, methods or tools, at any stage of the research process (https://book.fosteropenscience.eu/en/). The Open Science
process is a set of transparent research practices that help to improve the quality of scientific knowledge and are crucial to
the most basic aspects of the scientific process by means of the FAIR (Findable, Accessible, Interoperable, and Reusable)
principles. Thanks to research transparency and accessibility, we can evaluate the credibility of scientific claims and make
the research process reproducible and the obtained results replicable. In this context, digital libraries play a pivotal role in
supporting the Open Science process by facilitating the storage, organization, and dissemination of research outputs, including
open access publications and open data. In this focused issue, we invited researchers to discuss innovative solutions, also
related to technical challenges, about the identifiability of digital objects as well as the use of metadata and ontologies in
order to support replicable and reusable research, the adoption of standards and semantic technologies to link information,
and the evaluation of the application of the FAIR principles.
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1 Introduction

Open Science is a transformative movement that aims to
break down barriers and promote transparency, accessibility,
and collaboration in the research process. The Open Sci-
ence process presents a great opportunity to improve the
conduct of “good practice” research in terms of openness,
easy access to scientific results, reproducibility, and multi-
disciplinarity, resulting in better and trusted science [15]. In
this context, researchers are responsible for developing and
maintain interoperable frameworks that define their practices
for archiving, referencing, and describing research digital
objects. But deciding to practice open science can come with
somehesitancy since there are positives and negatives aspects
in even the smallest of Open Science practices [9]. In this
sense, digital libraries (DL) play a pivotal role in supporting
the Open Science process by facilitating the storage, organi-
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zation, and dissemination of research outputs, including open
access publications and open data [20].

In this focused issue, we invited researchers to discuss
innovative solutions, also related to technical challenges,
about the identifiability of digital objects as well as the use
of metadata and ontologies in order to support replicable and
reusable research, the adoption of standards and semantic
technologies to link information, and the evaluation of the
application of the FAIR principles [25]. The main topics of
the focused issue dedicated to DLs that support the Open
Science process are:

• Open Access and Open Data,
• Reproducible Research,
• Guidelines and Policies,
• Infrastructures, Tools, and Evaluation.

In the following sections, we focus on these topics and
describe the possible current challenges.

1.1 Open access and open data

One of themain challenges thatDLs encounter in their efforts
to support the Open Science process is the high volume and
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diversity of digital content being generated. With the growth
of the research outputs produced today, digital libraries must
develop scalable and robust search functionalities to ensure
efficient discovery and retrieval of open access publications
and open datasets [21]. DLs must implement rigorous data
curation standards and version control systems to guaran-
tee the integrity of open access publications and open data.
They need to address issues related to data accuracy, meta-
data completeness, and long-term preservation to maintain
the credibility and usability of the stored content [3].

Interoperability and reusability are also significant chal-
lenges, not only technical ones, in achieving seamless inte-
gration and exchange of data across different digital library
platforms [7]. Open Science encourages data sharing and
reuse, but variations in data formats, metadata standards, and
access protocols hinder the effective aggregation and interop-
erability of diverse resources. In this context,DLs researchers
must actively collaborate with standardization bodies and
adopt common protocols to ensure compatibility and enable
efficient knowledge discovery [5].

Ethical and legal considerations are also pertinent chal-
lenges since reproducible research may involve sharing
sensitive data, intellectual property, or proprietary software.
Digital libraries must take into account legal frameworks,
copyright restrictions, and data protection regulations to
enable the open sharing of research artifacts while respecting
rights and ensuring privacy [17].

1.2 Reproducible research

DLs play a critical role in tackling the challenges of the
dissemination and preservation of reproducible research arti-
facts [23]. The complex nature of research workflows and
the number of tools and software used in the research pro-
cess pose interesting research questions. DLs must address
the issue of capturing and preserving these workflows, along
with their associated dependencies, in a manner that allows
for easy replication. This involves storing not only the final
research output but also the code, data, parameters, and soft-
ware versions used in the analysis [8].

Reproducible research often involves the use of large
datasets, which may have privacy or legal constraints. Digi-
tal libraries need to develop mechanisms to handle sensitive
data, such as anonymization techniques or controlled access,
while still enabling reproducibility. Moreover, tracking the
provenance of data and code is crucial for establishing the
lineage of research objects, but it requires metadata stan-
dards and mechanisms for capturing and representing the
relationships between different components of a research
project [14].

Additionally, the issue of code and software sustainabil-
ity poses a significant challenge to reproducible research in
DLs. Software dependencies, versioning, and compatibility

issues can hinder the reproducibility of research projects.
Digital librariesmust develop strategies to address these chal-
lenges [11].

1.3 Guidelines and policies

DLs promote research culture by providing resources to users
for educational and research purposes, and in this sense, they
serve as important platforms for implementing and enforcing
guidelines and policies in supportingOpen Science [12]. One
of the main challenges is the dynamic nature of guidelines
and policies that, in the Open Science domain, are continu-
ously evolving, with new guidelines and policies emerging
to address emerging issues such as data management and
research reproducibility. Digital libraries must remain up-to-
date with these developments and adapt their infrastructure,
workflows, and services accordingly to support compliance
and facilitate the implementationof these guidelines andpoli-
cies [22, Chapter 12].

DLs should implement mechanisms for assessing com-
pliance, such as automated checks for data availability
or metadata completeness, and develop transparent report-
ing mechanisms to communicate the level of compliance
achieved by individual researchers or research outputs [18].

Digital libraries should also adopt sustainable preserva-
tion strategies and technologies to ensure the longevity and
integrity of Open Science content and implement metadata
standards, persistent identifiers, and preservation metadata
to facilitate discovery, reuse, and citation of research out-
puts [6].

1.4 Infrastructures, tools, and evaluation

DLs play a major role in supporting Open Science projects,
infrastructures, tools, and evaluation by setting the necessary
platforms and services for researchers to collaborate, share,
and disseminate their work. In fact, DLs must accommodate
the diverse needs of different projects, ensuring scalability
and flexibility in their infrastructure and services [24].

The volume and diversity of digital content being gener-
ated and the exponential growth of research outputs poses
a big challenge to DLs that must develop scalable infras-
tructure and robust search functionalities to ensure efficient
discovery and retrieval of publications and datasets [26].

Furthermore, the sustainability of digital libraries is a
constant challenge. Open access and open data initiatives
require financial resources for infrastructure maintenance,
system upgrades, and continuous content acquisition. Dig-
ital libraries must explore diverse funding models, engage
in partnerships with research institutions, funding agencies,
and stakeholders to secure long-term financial support [19].

Traditional evaluationmetricsmay not adequately capture
the value and impact of Open Science practices such as data
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sharing, software development, or community engagement.
Digital libraries need to develop new evaluation frameworks
that consider alternative metrics, such as data reuse, soft-
ware citations, or community contributions. They must also
promote the adoption of open metrics that provide a more
comprehensive and nuanced understanding of the impact of
open science outputs and tools [27].

2 Articles in this focused issue

After the call for papers to the focused issue, we received six
contributions that were reviewed by at least two anonymous
researchers who are experts in this field. Three papers were
accepted after two rounds of reviews (with an acceptance rate
of 50%).

In [10], the authors discuss how citation indexes are part
of the research infrastructure and are in use by most scien-
tists. They are a necessary tool in order to cope with the
increasing amounts of scientific literature being published.
The authors argue that the creation of a citation index for
the humanities could offer substantial advantages to scholars
in the humanities for several reasons: first, humanities schol-
ars have traditionally relied on information-seeking practices
that utilize citations and reference lists to uncover perti-
nent publications; secondly, a comprehensive citation index
dedicated to the humanities would serve as a valuable data
resource for researchers interested in conductingbibliometric
studies within this field; lastly, by capturing the abundance of
references to primary and secondary sources found in human-
ities literature, it becomes possible to establish connections
between archives, galleries, libraries, and museums, where
digitized versions of these sources are increasingly becoming
available. The authors list the main aspects that are necessary
to devise the creation of a Humanities Citation Index (HuCI):
a decentralized and federated research infrastructure for gath-
ering, sharing, elaborating, exposing bibliographic metadata
and citation data of humanities publications that offers hooks
for the development of further applications to keep track of
the evolution of humanities research.

In [13], the authors present the need for sophisticatedmod-
els to represent and manage documents besides the textual or
conceptual elements by including the information about their
layout, logical structure, their context, and broader seman-
tic meaning. To accommodate this ‘holistic’ approach, the
authors propose the use of Knowledge Graphs as a means of
data storage. The main objectives of the paper are related to
crafting an ontology for DLs that: goes beyond traditional
record-based description, adopting a graph-based represen-
tation of knowledge; expands the area of description for the
content and context; can describe concepts that are typical
of Open Science; may improve findability and reusability
of both standard and additional materials using graph-based

techniques. In order to accomplish this view, this paper
proposes an ontology that includes suitable concepts and
relationships not considered by traditional DL schemes, but
needed to support researchers in an Open Science environ-
ment. The authors also present use cases of the proposed
ontology, including simple use cases on an initial set of
functions that this ontology may enable, run on a prototype
implementation in order to suggest how it may improve the
DL and Open Science practice.

In [16], the authors discuss how institutions accom-
plish their knowledge dissemination objectives by providing
public access to their’ “knowledge products” such as Elec-
tronic Theses and Dissertations (ETD) through institutional
repositories. In particular, the authors analyze and compare
institutional repositories in universities from The Euro-
pean University of the Seas (SEA-EU) Alliance in order to
determine whether universities’ mandates to deposit theses
influence the number of theses deposited to the institutional
repositories. Furthermore, the analysis of the distribution of
the number of theses across the scientific disciplines and their
degree of openness shows that it largely concurs with the
trends recorded in current scholarly literature. As a conse-
quence, the university, or national policy, on open access
and the university or national mandates on theses and dis-
sertations deposits positively affect the number of deposited
master’s theses in the institutional repositories and the level
of openness of repository deposits. At the same time, further
research should be done on open access andEDTdeposit pol-
icy development and its effect on the EDT repository content
visibility. The benefit of policy development is best supported
by clear indicators of repository impact which is most often
the number of citations coming from the repository.

3 Conclusion

Open Science is a worldwide collaborative initiative that
seeks to change the research process by promoting trans-
parency, accessibility, and collaboration. In order to fully
embrace Open Science, researchers need to develop and
maintain interoperable frameworks for archiving, referenc-
ing, and describing research digital objects. However, the
adoption of these practices is costly (both in terms of time
and money) and, in this context, digital libraries can play a
vital role in supporting this process.

The papers presented in this focused issue were able
to address various challenges related to managing digital
content, ensuring data integrity and preservation, achieving
interoperability and reusability, complying with guidelines
and policies, and providing robust infrastructures, tools, and
evaluation frameworks.

This is just an initial step toward that is part of a broader
effort carried out by a broad and active research commu-
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nity such as, among others, TPDL [23] and JCDL [4] that
encompasses themanymeanings of the term digital libraries,
including new forms of information institutions; operational
information systems with all manner of digital content; new
means of selecting, collecting, organizing, and distributing
digital content; and theoretical models of information media,
including document genres and electronic publishing.
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