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NETWORK MODEL FOR RESEARCH DATA MANAGEMENT SUPPORT
IN THE NATIONAL ACADEMY OF SCIENCES OF UKRAINE:
COMPETENCE CENTRES AND EOSC NODES

ABSTRACT. The aim of the study is to substantiate a multi-level model of research data management support
for institutions of the National Academy of Sciences of Ukraine under conditions of a shortage of specialised
staff and the gradual development of interaction between research institutions and the EOSC Federation. Ways
of organising competence centres in eight European countries were compared, and the research scenario of
the MATSCI-NASU project, aimed at creating a thematic materials-science Node within EOSC, was analysed.
It was established that the required competencies are already partially developed among researchers, library,
and information professionals, IT specialists, and research data management professionals, but require coordi-
nated interaction. The proposed model combines an institutional point of contact for users, thematic competence
centres, and central coordination. MATSCI-NASU was used as a practical demonstrator of role distribution
during the DFT — MLIP — MD process. The advantage of the network model is associated with the accessibil-
ity of support, disciplinary specialisation, scalability, and reduced duplication of full teams in each institution.

KEYWORDS: research data management,; FAIR; competence centre; EOSC, National Academy of Sciences
of Ukraine; MATSCI-NASU project.
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INTRODUCTION. Open Science is shifting from merely making individual results accessible to en-
suring their reuse within a digital research environment. For data, software, models, and computational
workflows, unambiguous description, information on provenance and transformation history, defined con-
ditions for access and reuse, and the ability to link individual digital objects to one another are becoming
increasingly important. The FAIR principles provide the general framework of findability, accessibility,
interoperability, and reusability for such resources (Wilkinson et al., 2016, Wilkinson et al., 2025).

The practical challenge lies in the distribution of responsibilities. Researchers determine the scientific
content of the data, the underlying methodology, and the criteria for result validity. Library and informa-
tion professionals have competencies in metadata, identification, preservation, and access provision. IT
specialists provide computing, storage, authentication, and the operation of digital services. Research data
management (RDM) professionals facilitate the creation of metadata schemes for digital objects in disci-
plinary areas, including computational workflows, and reconcile all these requirements when preparing
digital research objects for publication and reuse. Thus, a substantial share of the required competencies
already exists within research institutions, though distributed across different professional groups. This
distribution of roles corresponds to the European transition towards the professionalisation of RDM and
the development of a system of data stewards (European Commission, 2018; Basalti et al., 2024).

For the National Academy of Sciences of Ukraine (NASU, NAS of Ukraine), this issue is directly related
to resource constraints. Establishing a fully functioning RDM service within each institution would ensure
local access to digital objects, yet require substantial specialised staffing. Conversely, a centralized coordi-
nation centre would reduce duplication at the risk of creating bottlenecks and losing disciplinary context.
Therefore, the subject of this study is an organisational model in which routine questions are resolved close
to the researcher, complex questions are referred to a specialist with the required competencies, and pre-
pared solutions are retained for reuse. An additional prerequisite for discussing such a model is the updated
Roadmap for Ukraine’s Integration into the European Research Area, which provides for the development of
professional training in RDM and competence centres (Ministry of Education and Science of Ukraine, 2025).

In this study, a Research Data Management Competence Centre (hereinafter the Competence Centre) is
conceptualised as the organisational framework for providing researchers with methodological and techni-
cal support to create and publish FAIR digital objects in repositories. Within this approach, the researcher
has a clear point of contact; a complex question may be referred to a specialist from another unit or institu-
tion; methodological solutions are accumulated in a shared knowledge base; and competence development
is a permanent function of the EOSC Federation network. A Competence Centre may be a separate unit, a
distributed team, or a function of a broader research infrastructure. Its value is determined by users’ access
to the required knowledge, competencies and practical results, rather than by the number of staff in its own
establishment.

The aim of the study is to substantiate a multi-level RDM support model for NASU research institutions
and to determine the conditions under which such a model has an advantage over a fully centralised or
fully institutional approach. The authors’ contribution is focused on three components: the operational
distinction between a local RDM service and a networked Competence Centre, the model “institutional
support — thematic Competence Centre — central coordination”, and verification of the distribution of
roles using the research scenario of the MATSCI-NASU project, which aims to create a thematic materi-
als-science Node of the EOSC Federation within NAS of Ukraine. The concept of creating a network of
thematic EOSC nodes at the NAS of Ukraine was proposed in (Zagorodny et al., 2026).

METHODS. The study combines a comparative analysis of European practices with an analysis of a
practical scenario for the operation of Competence Centres. The purposive sample comprises eight coun-
tries — the Netherlands, France, Sweden, Germany, Austria, Spain, Finland, and Italy. The sample covers
different ways in which Competence Centres organise RDM support, serving to typologise models of such
centres rather than to statistically assess their prevalence in Europe.
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Four features of the work of a Competence Centre were used for comparison: 1) a defined channel for user
requests, 2) systematic development of researchers’ competences, 3) an established procedure for referring
complex requests to specialists with the required knowledge, and 4) shared methodological resources for
creating metadata schemes for FAIR digital objects and their reuse. The following properties of the cen-
tres were also analysed: organisational level, host institution, networking model, and the relationship of
professional support with digital infrastructure and the relevant EOSC Node. The set of features is aligned
with the network approaches of the Skills4EOSC and OSCARS projects (Skills4EOSC, 2025; David et al.,
2025). This approach makes it possible to compare Competence Centre structures with different names and
legal forms according to how they actually organise work with users.

Four criteria were used to assess the suitability of the models for NAS of Ukraine conditions: 1) acces-
sibility of initial support, 2) the possibility of engaging a disciplinary specialist, 3) scalability under staff
shortages, and 4) the extent to which identical functions are duplicated across institutions. The conclusion
concerning the advantage of a multi-level network applies specifically to these criteria and resource condi-
tions, rather than constituting a universal assessment of all possible organisational models.

Practical verification was carried out using materials from the MATSCI-NASU project, which uses as the
main digital object the DFT — MLIP — MD computational workflow which implements a sequence of
density functional theory (DFT) calculations, training of a machine-learned interatomic potential (MLIP),
and molecular dynamics (MD). By creating interconnected digital research objects, it enables tracing of
who provides scientific content, who supplies computing infrastructure, and who documents relationships
among the results. The project is used as a demonstrator of the organisation of user support and shows
individual elements of the future interaction of thematic NASU EOSC Nodes with the EOSC Federation,
rather than a completed Node architecture.

RESULTS AND DISCUSSION.
1. Practical Difference Between a Competence Centre and a Local RDM Service

The comparison showed that the service portfolio alone does not distinguish a Competence Centre from
a strong institutional RDM service. Both structures may provide advice on data management plans, meta-
data, repository publication, application of the FAIR principles, and training. The distinction emerges in
how a complex request is handled, including the creation of metadata schemas for complex digital objects.
A local service provides assistance within the competences available in its own institution. A networked
Competence Centre has a defined procedure for engaging a specialist from another level of the system and
retains the prepared solution so that it can be reused by other researchers.

This provides a concrete practical definition of the functions of a Competence Centre: receive a request,
clarify the problem, identify the knowledge required to solve it, engage the appropriate specialist, bring the
work to a practical result, and formalise a reusable solution. This approach shifts the concept of a “compe-
tence centre” from an administrative description to a verifiable way of organising user support.

For a system with limited staff, this distinction is fundamental. The full set of competences does not need to
be concentrated in every local team. An institutional contact person can resolve a routine question or refer
it to the thematic level, to the appropriate Competence Centre, where a thematic specialist has the compe-
tence to work with disciplinary semantics, ontology, and a specialised workflow. Accordingly, this level
maintains common rules, methodological resources, training, and a knowledge base. Thus, the network
shares existing competences rather than duplicating them in every institution.

2. European Organisational Models and a Common Operating Principle

The analysis of European experience showed a diversity of organisational forms of Competence Centres.
Four organisational types can be identified in the sample: 1) local-institutional, 2) a central coordination
hub with local teams, 3) a thematic network, and 4) an integrated model in which the operator of digital
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infrastructure also coordinates professional user support. The specific name of a Competence Centre as a
structure, its institutional subordination, and its relationship with an EOSC Node differ across countries, as
a single legal type of Competence Centre has not yet emerged.

Despite this diversity, one practical sequence recurs. The researcher receives initial assistance through
an established channel. A question requiring deeper disciplinary or technical knowledge is referred to the
appropriate specialist. A solution useful to other users is formalised as an instruction, template, metadata
profile, checklist, or other methodological resource. It is this principle that is important for implementation
in NAS of Ukraine, where reproducing a specific foreign legal arrangement is unnecessary.

The EOSC Federation adds an inter-organisational dimension to this model. An EOSC Node provides
resources and services and connects to common federation functions. A repository provides publication,
versioning, preservation, and access. A Competence Centre provides professional support for researchers:
it assists users in formulating a request, preparing digital research objects, determining the necessary meta-
data schemes for digital objects, and finding the required services or specialists. A Competence Centre and
an EOSC Node operator may be organisationally co-located, but this is not a prerequisite for these func-
tions to be performed. (EOSC Association, 2026).

3. A Multi-Level Model for NAS of Ukraine

Based on the comparison, a Competence Centre model consisting of three interconnected levels is pro-
posed for NAS of Ukraine. The institutional level provides a clear point of contact and assistance with
routine RDM questions. It may be supported by a trained contact person, a small service, or an existing
unit formally designated for this function. The task of this level is to resolve a standard question quickly,
or determine to whom it should be referred for consultation.

At the second level, thematic Competence Centres bring together relevant specialists with knowledge in
a specific scientific field. This level addresses disciplinary metadata profiles, specialised formats of com-
putational workflows, research software, rules for documenting the provenance of data and workflows,
their transformation history, and requirements for reuse. A thematic Competence Centre may operate as
a distributed group spanning several institutions. Specialists remain in their own organisations, but their
competence becomes accessible through a jointly agreed working procedure.

The central coordination level facilitates the establishment of thematic Competence Centres where neces-
sary, maintains shared methodological resources, training for data curators and professional development
of researchers in RDM, exchange of practices, a catalogue of available specialists, and interaction with
repositories, digital infrastructures, and future EOSC Nodes within NAS of Ukraine. Central coordination
is also required to prevent institutions from duplicating efforts and facilitate the transfer of successful solu-
tions into a shared knowledge base.

The advantage of such a model becomes apparent under specific conditions. Compared with a single cen-
tral Node, it preserves the proximity of initial support to researchers and the disciplinary context of work
with digital objects. Compared with a full-function RDM service in each institution, this model reduces
the need to duplicate specialised competences. Therefore, for NAS of Ukraine, a multi-level network is
appropriate according to the criteria of accessibility, specialisation, scalability, and limitation of staff du-
plication. Given potential resource and organizational constraints, this conclusion should not be interpreted
as a universally applicable model for all research systems.

4. The MATSCI-NASU Project as a Practical Demonstrator of Role Distribution

The MATSCI-NASU project, implemented within the EOSC Gravity programme, aims to establish a the-
matic NASU EOSC Node for materials science. The project is implemented by the Bogolyubov Institute
for Theoretical Physics of the National Academy of Sciences of Ukraine (BITP), the Frantsevich Institute
for Problems of Materials Science of the National Academy of Sciences of Ukraine (IPMS), and Kyiv
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Academic University (KAU), and makes it possible to test the proposed logic on a specific computational
workflow. The project uses the DFT — MLIP — MD computational workflow, which implements a se-
quence of density functional theory (DFT) calculations, training of a machine-learned interatomic poten-
tial (MLIP), and molecular dynamics (MD). To ensure the reusability of the final results, the provenance
across computational stages must be maintained: the specific DFT data utilized for machine learning, the
software version and configuration, the applied training parameters, and the integration of machine-learned
interatomic potentials into MD calculations of physical properties. Workflow Run RO-Crate approaches
are relevant for the formalised description of computational workflow execution (Research Object, 2026).

Roles in the project are distributed according to competences. IPMS is responsible for the disciplinary
workflow and scientific interpretation. BITP provides the digital infrastructure environment, including
computing, authentication and authorisation, and supports the operation of DataverseUA, the Open Data
Repository of the National Academy of Sciences of Ukraine. Through the NASU FAIR Data Competence
Center operating at KAU, KAU supports the development of metadata schemes, including those for com-
putational workflows, preparation of documentation packages for the workflow and related data, prepara-
tion of digital research objects for reuse, and relevant researcher training. Scientific responsibility for the
use of methods and the quality of results remains with the authors and disciplinary experts.

The project demonstrates that researcher support is needed throughout the entire process of documenting
digital research objects up to the publication of research results in a repository. If computational workflow
parameters, software versions, relationships between files, and the provenance of digital objects are record-
ed during workflow execution, they do not need to be reconstructed at the end of the research. In this sce-
nario, the Competence Centre assists in specifying what information must be retained at each stage of the
workflow, who is responsible for providing it, and how it should be structured within the documentation
package. The infrastructure team provides the technical computing services, while the disciplinary group
defines the scientific content of the workflow.

The MATSCI-NASU project confirms the practical need for coordination among disciplinary, information,
and infrastructure competences in implementing a specific workflow. At the same time, this pilot does not
demonstrate the effectiveness of the entire multi-level model of competence centres for NAS of Ukraine.
Such a conclusion would require testing the model on several materials-science workflows and including
other thematic areas, with quantitative indicators recorded.

5. Practical Results and Criteria for Further Verification

An organizational model for conducting research demonstrates value only when it mitigates repetitive
tasks that researchers would otherwise be forced to perform. Therefore, the practical effect of a thematic
Competence Centre should be assessed through concrete results of work with users: the time from a request
to receipt of an answer or consultation; the share of user requests resolved at the institutional level; the time
required to find a thematic specialist to prepare documentation for depositing a computational workflow;
the number of reused templates and methodological solutions; the number of datasets and computational
workflows that, after consultation, were published in a repository; the time required to enable reuse of dig-
ital objects deposited in a repository; and the number of trained data curators and training webinars for the
professional development of researchers.

This approach also clarifies the expected contribution of Competence Centres to implementing the FAIR
principles in the deposition of datasets and computational workflows. The Centre supports the publication
readiness of digital objects by structuring their metadata, relationships, access rights, and provenance info,
while guiding the selection of relevant metadata standards. While scientific and substantive responsibility
remains with the researcher, the Competence Centre provides expert guidance on implementing the FAIR
principles. For inter-Node EOSC scenarios, this is complemented by aligning the description of the digital
object with the requirements of services that are expected to find, accept, or use it.
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Semantic interoperability becomes a separate task. The transfer of a structured metadata file between two
repositories with different deposition systems is enabled by technical exchange, but the meanings of fields
and metadata relationships must be understood by both parties. This requires agreed metadata profiles,
vocabularies and a data ontology, persistent identifiers, and rules for mapping between schemes (DataCite
Metadata Working Group, 2024; European Commission, 2021; Baumann et al., 2026). A Competence Cen-
tre can coordinate the preparation of such rules together with disciplinary and technical specialists, while
their software implementation is provided by the digital infrastructure.

Further verification of the Competence Centre model should cover at least several thematic areas within
NAS of Ukraine. Evaluation should focus not on the volume of established centres or delivered consul-
tations, but on structural changes in the research process: reduced data entry redundancy, faster access
to metadata scheme specialists, increased reuse of methodological resources, and a lower administrative
burden on researchers during digital object publication.

CONCLUSIONS. The comparative analysis demonstrates that RDM competence centres have different
organisational forms but can be described through a common working procedure: a clear point of contact,
referral of a complex question to a specialist with the required knowledge, competence development, and
reuse of prepared solutions. This functional framework decouples the core role of Competence Centres
from any single legal structure.

For NAS of Ukraine, a model of a multi-level network of thematic Competence Centres with central coor-
dination and institutional support is proposed. Its advantage is substantiated for conditions of a shortage of
specialised staff according to four criteria: accessibility, disciplinary specialisation, scalability, and reduced
duplication. The model uses existing professional groups of research staff and the organisational infrastruc-
ture of NAS of Ukraine, and a full-function RDM team is not required in every institution.

The MATSCI-NASU project demonstrates how such coordination is implemented in the context of a spe-
cific DFT — MLIP — MD computational workflow. Here, disciplinary researchers define the scientific
content and are responsible for the result, the infrastructure team provides computing and digital services,
and the Competence Centre develops a metadata scheme for the workflow, formulates provenance and
relationships between digital objects, and facilitates the preparation of documentation for reuse. The pro-
ject reveals how elements of the future model operate and provides a vision of the structure of a NASU
materials-science EOSC Node.

The next stage of the study is to test the model across several thematic areas and quantitatively assess its
effect for the researcher. Future institutional developments must focus on mitigating manual workload
redundancy and accelerating access to expert support, instead of prioritizing the physical establishment of
new organizational units.

FUNDING. The work was supported by the project “Updating and expanding the use of the capabilities of the Center of
Competence for Research Data Management” implemented within the framework of the Targeted Scientific and Techni-
cal Project of the NAS of Ukraine “Implementation and Support of Open Science in Institutions of the NAS of Ukraine
(OPENS2)”.
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MEPEXKEBA MOJEJb NIATPUMKH YIIPABJIHHS JOCJAIJHULLKUMHA JAHUMHU
B HAIIIOHAJIBHIN AKAJIEMIi HAYK YKPATHU:
HEHTPU KOMIETEHIIIN TA BY3JI1 EOSC

AHOTAIIIA. Memoio 0ocnioxcenus € 00IpyHmMy8anus 6azamopienesoi Mooeni NiOMPUMKU YNPAGIIHHS 00CTIO0-
HUYbKuMy oanumu 01a ycmanos Hayionanvnoi axademii nayk Yxpainu 6 ymosax Oegiyumy cneyianizosanoco
nepcoHany ma nOCMyno8o2o po36UMKY 83AeMo0ii Mixc docuionuybkumu ycmanosamu ma Dedepayicio EOSC.
byno nopisuano cnocobu opeamizayii yenmpie Komnemenyitl 3 ynpaeniHHa OOCITIOHUYbKUMU OAGHUMU ) 80CbMU
€6PONEUCLKUX KPATHAX, A MAKOIC NPOAHANI308aH0 docaioHuysbkull cyenapii npoexmy MATSCI-NASU, cnpsamosa-
HULL Ha CMBOPEeHHs MmeMamuyHozo 8ysna mamepiairosnascmea 8 pamxkax EOSC. Byno ecmanogneno, uo HeoOXioui
KOMRemeHYyil 8Jice YacmKoeo Npucymui ceped O00CiOHUKis, ¢axisyis 3 Oibniomeunoi ma inghopmayiinoi eanysi,
IT-¢haxisyie ma axisyie 3 ynpaeninta 00CTIOHUYLKUMU OAHUMU, dle NOMPeOyIOmb CKOOPOUHOBAHOI 83AEMOOIL.
3anpononosana mMooenb NOEOHYE THCIMUMYYIUHY MOYKY KOHMAKMY 05l KOPUCTY8AYIE, MeMAMUYHI YeHmpu KoMne-
menyilt ma yenmpanizosawny koopourayiro. MATSCI-NASU 6yno suxopucmano ax npakmudHutl 0eMOHCMpamop
Ppo3nodiny poneil nio uac pobouozo npoyecy DFT — MLIP — MD. [lepesaca mepeosiceoi modeni nos sizana 3
00CMYRHICIMIO NIOMPUMKU, OUCYUNTIHAPHOIO CReYiani3ayicto, Macumabosanicmio ma 3mMeHWeHHAM OyOn08aHHS
NOBHUX KOMAHO Y KOXCHIl YCMAHOGI.

KIIFOYOBI CIIOBA: ynpasninna oocnionuyvkumu oanumu, FAIR; yenmp xomnemenyii; EOSC; Hayionanvna
axaoemist nayx Yxpainu; MATSCI-NASU project.
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