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Ways of Development of the National Electronic Scientific Information
System as a Tool for Implementing the State Open Science Policy in Ukraine

Objective. Since 2020, Ukraine has been developing the National Electronic Scientific Information System
(URIS). The creation and development of URIS were initially guided by a specific Concept, whose implementation
timeline has now concluded. However, the Cabinet of Ministers of Ukraine mandated that work on URIS should
continue. Consequently, there is a need to develop a new concept and identify the future directions for this scientific
information system. Current research has emphasized the necessity of implementing the open science paradigm and
highlighted the role of Current Research Information Systems (CRIS) in this process. There is a specific need to
establish the development directions for URIS as a unique type of such system. The aim is to explore the prospective
directions for the development of the National Electronic Scientific Information System "URIS," detailing the
pathways for its growth and integrating new functions to fully implement the principles of open science in Ukraine.
Methods. The study employed methods of theoretical generalization of normative and analytical data, as well as
statistical and comparative analysis of the obtained scientific information. Results. The study identified seven
directions with specific implementation paths: developing new functional modules for URIS, ensuring the
comprehensive inclusion of priority information resources within URIS, providing Ukrainian scientists, research
institutions, and higher education institutions with a digital tool, enabling ongoing communication with the scientific
community and business representatives, identifying shortcomings in existing legal acts, creating conditions to
overcome the dispersion of financial resources, accounting for losses in Ukrainian research infrastructure due to
Russian military aggression. The URIS serves as a multifunctional platform for collecting, processing, and
disseminating data related to scientific activities in Ukraine. Developed by the State Scientific and Technical Library
of Ukraine, URIS aims to integrate and present aggregated data from various research institutions and universities,
thereby enhancing the visibility of Ukrainian research on a global scale. This paper discusses the importance of URIS
in supporting academic and research libraries, emphasizing the role of the library's experts in implementing the project.
Conclusions. The development and improvement of URIS should lead to a significant reduction in the use of paper
for various documents, offering interested individuals and organizations a wide range of digital tools for quick and
continuous access to research data, information, and services related to the field of science. The full implementation
of this project will enhance the visibility of Ukrainian scientists and research infrastructures both within Ukraine and
for interested researchers and institutions in Europe and globally. Scope of Application of Research Results. The
development of URIS will support the Ministry of Education and Science of Ukraine in fulfilling the national plan for
open science and accelerating Ukraine's integration into the European Research Area. The successful implementation
of URIS demonstrates the vital role of academic and research libraries in the digital age. The expertise of the State
Scientific and Technical Library of Ukraine has been instrumental in advancing the goals of URIS, which aims to
enhance the quality and visibility of Ukrainian research both nationally and internationally.

Keywords: CRIS-system; URIS; system analysis of scientific information; prospective directions of URIS
development; ways of implementation; principles of URIS work; open science; State Scientific and Technical Library

of Ukraine; academic libraries; national plan for open science; European Research Area
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Introduction

The development of a Current Research Information System (CRIS) is a global practice
aimed at implementing open science policies at both institutional and national levels. In Ukraine,
the creation of the National Electronic Scientific Information System (URIS) began in 2020. This
initiative was guided by the Concept for the creation and development of URIS, approved by the
decision of the Collegium of the Ministry of Education and Science of Ukraine on February 13,
2020, Protocol No. 1/1-13 (Ministry of Education and Science of Ukraine, 2020a). This decision
was confirmed by the order of the Ministry of Education and Science of Ukraine dated March 4,
2020, No. 348 and amended by the Ministry's order dated June 25, 2021, No. 721 (Ministry of
Education and Science of Ukraine, 2020, 2021), and the implementation of the URIS project was
entrusted to the experts of the State Scientific and Technical Library of Ukraine (Zharinova,
Zharinov, & Hauschke, 2023).

During the development of URIS, it became apparent that the range of tasks it must cover
and support cannot be limited to the initially outlined scope. This understanding was reflected in
the acts of the Cabinet of Ministers of Ukraine, which successively approved in 2022:

1. The Regulation on the National Electronic Scientific Information System (Verkhovna
Rada of Ukraine, 2022a).

2. The National Plan for Open Science (Verkhovna Rada of Ukraine, 2022b).

Point 19 of the aforementioned Regulation stipulates that URIS should consist of 22
functional modules. However, according to the tasks set by the Concept for the creation and
development of URIS, only 11 modules have been developed, as reflected in the Procedure for the
Operation of the National Electronic Scientific Information System (Verkhovna Rada of
Ukraine, 2024).

The National Plan for Open Science outlines several measures aimed at introducing the
open science paradigm in Ukraine. The indicators for implementing some of these measures
include the introduction of new functionalities for URIS, with target completion dates in 2025,
2026, and 2028.

Thus, the problem that needs to be addressed is the inability to fully outline the evolutionary
path of URIS at the stage of developing the Concept in 2020. There is also a need to actually
supplement URIS with new functions to fully realize the principles of open science in Ukraine.
This issue requires a scientific approach to explore possible and promising directions for its
development.

Analysis of Recent Research and Publications

The global scientific community has been conducting research on the development of
Current Research Information Systems (CRIS) for several years. A notable work is the study by a
team of Serbian scientists, who developed models for automatically extracting metadata from
scientific publications for CRIS systems (Kovacevi¢, Ivanovi¢, Milosavljevi¢, Konjovié, &
Surla, 2011). Another significant contribution is by G. Sivertsen, who explored data exchange
between CRIS systems operating both within a single country and internationally. His findings can
be applied to the construction of such systems on a global scale (Sivertsen, 2019).
E. Zimmermann (2002) highlighted the importance of CRIS systems for a knowledge-based
society.

Ukrainian scientists mainly focus on the paradigm of open science. Yu. Nosenko and
A. Sukhikh studied the essence of open science in the context of building a knowledge society
and modern transformations in the European research area (Nosenko & Sukhikh, 2020).
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T. Yaroshenko's research on the development of open science concluded that the future holds a
global model of research collaboration, with multi- or interdisciplinary research groups solving
common problems, emphasizing openness, speed, and reproducibility (Yaroshenko, 2021).
I. Drach examined open science as a new approach to the scientific process, based on collaboration
and new ways of disseminating knowledge through digital technologies and new collaborative
tools (Drach, 2022). O. Chmyr noted that one of the key elements of open science is open scientific
infrastructure, including knowledge-based resources, scientific archives, platforms, and
repositories (Chmyr, 2021). V. Kopanieva dedicated her article to defining the theoretical and
methodological foundations for the development of the communicative function of libraries for
organizing their system-integrative interaction with open science (Kopanieva, 2017).

All these works, both by Ukrainian and international scientists, view the open science
paradigm from various angles, but they share the recognition of the crucial role of digital tools in
implementing its principles. However, it should be noted that the scientific contributions of
Ukrainian researchers lack sufficient attention to the analysis of the development prospects of
Ukrainian digital tools for implementing open science principles.

Obijective of the Work

The aim is to explore the prospective directions for the development of the National
Electronic Scientific Information System "URIS," detailing the pathways for its growth and
integrating new functions to fully implement the principles of open science in Ukraine and
highlight the contributions of the State Scientific and Technical Library of Ukraine in its
development and implementation.

Methods

This study employs a comprehensive set of scientific research methods to URIS and its
impact on the scientific community in Ukraine.

We systematically review existing regulatory frameworks, guidelines, and analytical data
related to research information systems in Ukraine and internationally. This involves synthesizing
information from academic literature, governmental reports, and best practice guidelines to
establish a conceptual framework for understanding the role of URIS. Quantitative data from URIS
is analyzed using statistical techniques to assess user engagement, data utilization, and the impact
of the system on research productivity.

A comparative approach is applied to evaluate URIS against other similar research
information systems globally. This involves analyzing system features, user experiences, and
overall effectiveness in facilitating research activities. Key performance indicators (KPIs) such as
data accessibility, user satisfaction, and integration with other platforms will be compared.

We will conduct surveys and structured interviews with users of URIS, including
researchers, academic staff, and administrative personnel. This will provide firsthand accounts of
user experiences, satisfaction levels, and areas for improvement. The survey will consist of both
closed-ended and open-ended questions to capture quantitative and qualitative data.

By employing this multifaceted approach, the study aims to provide a thorough evaluation
of URIS, offering insights into its contributions to the scientific community in Ukraine and
identifying opportunities for further enhancement.
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Results and Discussion

The 2020 Concept for the Creation and Development of the National Electronic Scientific
Information System "URIS" aimed to achieve the following objectives:

o develop technical specifications for URIS and the overall system architecture concept,
including the algorithm for the operation of the main modules and metadata standards;

e create the main URIS modules, incorporating tools for importing/exporting data on
scientific activities from external databases, an automatic URIS database update tool, a search
index creation tool, and a metrics calculation tool;

¢ integrate and verify scientist profile pages from institutions, and URIS projects obtained
both through automatic generation of these pages and manual input by system users with
subsequent verification of records;

¢ develop modules for the automatic export of data from external commercial and open
information systems into the unified database of URIS.

These objectives were fully met. However, after completing the planned work, it became
logical to identify the directions for the system's further evolution based on previous achievements.

One of the first directions could be improving existing and developing new functional
URIS modules, as provided in Clause 19 of the Regulation on the National Electronic Scientific
Information System, approved by the Cabinet of Ministers of Ukraine on September 27, 2022, No.
1067. Achieving the desired result could be possible by supplementing URIS with new functional
modules, including:

o module for conducting the registration procedure for scientific objects of national
heritage;

« module for conducting the state accreditation procedure for individuals and legal entities
for scientific and scientific-technical expertise.

« module for forming the register of science parks;

« module for electronic catalogs of scientific libraries;

« module for conducting the certification procedure for scientific workers;

« module for conducting the registration procedure for professional publications;

« module for conducting the registration procedure for scientific and scientific-practical
events;

o module for the registration of scientific institutions granted the status of national
scientific centers, and others.

Second, a crucial direction is ensuring the comprehensive integration of priority
information resources into URIS. This can be achieved through the development and
implementation of data exchange mechanisms between URIS and all priority information
resources of the system, as approved by the Cabinet of Ministers of Ukraine on September 27,
2022, No. 1067. This includes utilizing an open API.

Third, it is essential to equip Ukrainian scientists, research institutions, and higher
education institutions with digital tools to showcase their existing research infrastructure and
scientific and technical results among domestic colleagues, as well as in European and global
research spaces. This can be realized by enhancing the existing cooperation with international
organizations (ORCID, DRIS) through mutual information exchange procedures and the
implementation of joint projects and activities to develop European and global CRIS systems, with
URIS as one of them.

Fourth, ensuring opportunities for communication and potential future collaboration
between research institutions, higher education institutions (in terms of research activities),
individual scientists, and business representatives is critical. This can be achieved by conducting
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communication and training campaigns targeted at scientists, staff of central executive bodies
responsible for the scientific activities of their departments, higher education institutions, and
research institutions, as well as business representatives regarding the capabilities and proper use
of URIS.

Fifth, it is appropriate to identify deficiencies in current regulatory acts that hinder the most
effective functioning of the URIS system. Efforts to identify such deficiencies should include the
development and approval of instructions for using the system and individual URIS functional
modules, as well as the formulation of proposals for developing new or amending existing
regulatory acts that would facilitate URIS in fulfilling its functions.

Sixth, it makes sense to establish conditions to overcome the dispersion of financial
resources allocated for scientific research. This involves creating conditions for mutual
information exchange between electronic systems that manage documentation related to the
funding of scientific research. To achieve this, it is necessary to develop and implement
interoperability mechanisms between URIS and electronic systems that handle documentation
related to the funding of scientific research, such as the National Research Foundation of Ukraine,
among others.

Seventh, it is important to approve the accounting for losses of Ukrainian research
infrastructure caused by Russian military aggression. These data should be used for calculating
and compensating for damages resulting from active hostilities and the temporary occupation of
territories where such infrastructure is located. This relevant direction for Ukraine is realized by
populating URIS with data on the recorded losses of Ukrainian research infrastructure due to
Russian military aggression (based on the results of appropriate audits), with the ability to generate
corresponding extracts.

In addition to the above directions and measures, it is also necessary to ensure the formation
of certificates and attestations regarding the statuses of individual scientists and institutions in the
form of extracts (for example, the status of a scientific object of national heritage or the status of
a scientific institution receiving state support, etc.). This will significantly facilitate the work of
the relevant stakeholders.

The implementation of the above directions and methods should adhere to the principles
of URIS operation as outlined in the Concept for the Creation and Development of the National
Electronic Scientific and Information System "URIS", namely:

o Principle of Flexibility: The system should support potential future expansions
regarding the coverage of metadata types and the use of external data sources.

« Principle of Openness: Data should be available for external use (in accordance with
EU Directive 2019/1024).

o FAIR Principles (Findability, Accessibility, Interoperability, Reusability): Data
should be "findable" (i.e., there should be an actual ability to locate them), accessible (i.e.,
obstacles to access should be minimal or non-existent), interoperable (i.e., stored in formats that
allow use by various software tools), and legally reusable (i.e., there should be an actual ability to
reuse them).

« Principle of Data Minimization: The need for manual data entry should be minimal or
non-existent, achieved particularly through the reuse of already entered data.

e Principle of Sustainability: The system should not require increased expenditures for
its operation and development.

Active work by highly qualified specialists on implementing measures that would help
achieve the outlined directions could ensure the necessary development of URIS and the digital
transformation of Ukraine's scientific sector.
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The proposed seven directions for URIS development, along with the suggested
implementation methods, will contribute to:

e ensuring continuous monitoring of the state of scientific and technical activities in
Ukraine, the activities of employees of Ukrainian scientific and educational institutions (especially
under conditions of Russian military aggression);

« creating more convenient working conditions for scientists and government officials
working in the field of science in Ukraine;

« increasing the efficiency of using material, technical, and financial resources in the
scientific sphere due to the adoption of more accurate management decisions by competent state
bodies, based on up-to-date data.

In addition, the findings indicate that URIS has significantly improved the accessibility and
reliability of research data, facilitating collaboration among researchers and institutions. The
involvement of experts from the State Scientific and Technical Library has been crucial in ensuring
the effective design and operation of the system, addressing challenges related to data digitization,
aggregation, and verification.

Conclusions

The most obvious practical result of the development and improvement of URIS should be
the minimization (up to complete elimination) of paper carriers for various types of documents
(certificates, extracts, reports, questionnaires, etc.), and the formation of extracts of necessary open
information regarding the scientific achievements of individual scientists or institutions through
URIS should be possible from any device connected to the Internet.

Furthermore, the development and enhancement of URIS should also result in providing
scientists, research institutions, higher education institutions, government officials, and other
interested individuals and legal entities with a wide array of digital tools for quick and
uninterrupted access to research data, information, and services related to the field of science.
Additionally, it should facilitate convenient document management associated with carrying out
official duties or conducting scientific research itself.

Moreover, the full implementation of the URIS project will enable increasing the visibility
of Ukrainian scientists and research infrastructures both within Ukraine and for interested
scientists and research institutions in the European and global research space. This will enhance
the prospects of Ukrainian research institutions, higher education institutions, and individual
scientists for productive internal scientific cooperation and the creation of joint international
research projects with foreign partners.

Such outcomes fully align with the paradigm of open science and contemporary trends in
the digital transformation of the scientific sphere in the countries of the European and global
research space.

The successful implementation of URIS demonstrates the vital role of academic and
research libraries in the digital age. The expertise of the State Scientific and Technical Library of
Ukraine has been instrumental in advancing the goals of URIS, which aims to enhance the quality
and visibility of Ukrainian research both nationally and internationally. Future research should
further investigate the ongoing developments and potential expansions of URIS to meet the
evolving needs of the scientific community.
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The sphere of application of the research results

The development of URIS will enable the fulfillment of the tasks assigned to the Ministry
of Education and Science of Ukraine within the national plan for open science, as approved by the
Cabinet of Ministers of Ukraine on October 8, 2022, under decree No. 892-r. Additionally, it will
intensify the process of Ukraine's integration into the European research area.
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IlasxXu po3BUTKY HALIOHAJIBLHOI CHCTEMH €JIEKTPOHHOI HAYKOBOI iH(opMaii
SIK IHCTPYMEHTY peaJiizalii Aep:KaBHOI MOJITHKH BiIKPUTOI HAYKH B Y KpaiHi

Meta. 3 2020 poxy B YkpaiHi po3modaBcsi Ipolec CTBOpeHHS HamioHambHOI eNeKTPOHHOI HAyKOBO-
inpopmaniiinoi cucremu (URIS). s mporo 6yno po3pobieHo BiamoBigHy KoHIEMIi0 CTBOPEHHS Ta PO3BHTKY
HarmionaneHOT eneKTpoHHOI HayKOBO-iH(popMamiiHoi cucteMu. CTpOKH pealizallii Iboro JOKyMEeHTa JO0IrIr KiHII,
npore akramu Kabinety MiHicTpiB Ykpainu Oyyo BU3Hau€HO, 0 pOOOTH MarOTh OyTH NPOJOBXKEHI. Takum unHOM,
MOCTAJ0 MHUTAHHS IIONO PO3POOJICHHS HOBOI KOHIEMIIl Ta BH3HAYEHHs HAMPsMIB PO3BHUTKY BHIIE3a3HAYCHOT
HayKoBo-iH(popMariiHoi cuctemu. CydacHi HAyYKOBI TOCIIKEHHS BXX€ JIOBEJIM HEOOXIAHICTh peanizallii mapaaurmMmu
BiZKpHTOI HAyKW Ta okpeciawian pois Current Research Information System (CRIS-cuctema) B mux mporecax. Pazom
i3 THM icHyBajla HEOOXiJHICTP BCTAHOBJICHHS HAIpPSIMKIiB po3BUTKY came URIS sk okpemoro pi3HOBHIY Takoi
cuctemu. URIS € 6aratodyHKIioHaIpHOIO TUIATHOPMOIO IS 300pY, 0OPOOKH Ta MOIIMPEHHS TaHUX, 110 CTOCYIOThCS
HAYyKOBOI JismbHOCTI B YKpaiHi. Po3pobnena [lepxaBHOI0 HayKOBO-TeXHIUHOO 0ibmioTexoro Ykpainu, URIS mae Ha
MeTi iHTerpamilo Ta Npe3eHTAallil0 arperoBaHnX AaHUX 3 PI3HMX HAYKOBHX YCTAHOB Ta YHIBEpPCHTETIB, IO, B CBOIO
4yepry, MiJBUILYE BUIMMICTh YKPAiHCBKHMX JOCIHI/PKEHb Ha IJI0OalbHOMY piBHI. Y jmaHii cTarTi 0OroBOpIOETHCS
BakauBicTh URIS y miarpumuni akageMivHuX 1 HAyKOBUX 010110TEK, aKIIEHTYETHCS yBara Ha podi ¢axiBiiB 610mioTexn
B peaiizawii boro npoexTy. Mera poO0oTH — MPOBECTH PO3IIISA IEPCHEKTUBHUX HAaNPsAMIB po3BUTKY HarioHansHol
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eJISKTPOHHOT HayKkoBo-iH(popmauiiinoi cuctemn URIS, neranizyBaTu ILISIXH pO3BUTKY, JOMIOBHUTH CUCTEMY HOBUMH
(YHKIISIMH 3 METOI0 MaKCHMAJIbHOI peaii3amii MpUHINITB BiIKPUTOI HAyku B YKpaini. Meroauka. Bukopucrano
METOJU TEOPETUIHOTO y3araJbHEHHS HOPMAaTUBHUX Ta aHATITUYHUX JaHUX, CTATHCTUYHHUHN Ta MOPIBHSUIbHUIN aHATI3H
oTpuMaHoi HaykoBoi iH(opmarii. Pe3yasTraTn. HaBemeHo ciM HampsMiB i3 3a3Ha4CHHSAM MOUIAXIB peai3aiii:
po3pobiernHs HoBHX ¢yHKHioHaNbHHX MoxyiiB URIS; 3abesneuenHs mnoBHomiHHOTO 3amydeHHs 1o URIS
MpiOpUTeTHUX  iHpOpMamiHHUX pecypciB HarioHampHOI  €EKTPOHHOI HAayKOBO-iH(POPMAamiiHOI CHCTEMH;
3a0e3neueHHs YKpaiHChKUX BYCHHX, HAYKOBHX YCTaHOB Ta 3aKJIadiB BHINOI OCBITH HH(POBUM iHCTPYMECHTOM;
3a0e3neueHHsT MOXIIMBOCTEH /I MMOJANbIIOi KOMYHIKalil 3 HAyKOBOIO CIIBHOTOIO Ta NpEJCTaBHUKaMH Oi3Hecy;
BUSIBJICHHSI HEJOJIIKIB Yy JiIOYMX HOPMATHBHO-TIIPAaBOBUX aKTaX; CTBOPEHHs IEpeIyMOB IS IOJOJAHHS SBHIIA
posmnoportieHHs: GpiHaHCOBHX pecypciB; 3IiHCHEHHS 00Ky BTpaT yKpaiHCHKOI TOCTITHUIBKOT iHPPaCTPYyKTypH, SIKi
BUHMKJIM BHACIIIOK pOCIHCHKOI BilicbkoBOi arpecii. BucHOBKM. Pe3yiapraToM pO3BHTKY Ta BIOCKOHAJCHHS
HaunioHansHOT e1eKTpoHHOT HayKOBO-iHOPMAIIHHOT CHCTEMH Ma€ CTaTH MiHIMi3allisl TalepoBUX HOCIIB JUIsl pi3HOTO
pOIy INOKYMEHTIB, HAQJIaHHS 3alliKaBJICHUM (I3UYHMM Ta FOPHUIUYHMM 0CO0aM HIMPOKOro Habopy uIu(ppOBHX
IHCTPYMEHTIB [UII OTPUMAaHHS IIBHIKOTO Ta OE3MepepBHOTO JOCTYITY A0 NOCIITHUIBKUX AAaHWX, iHpopMmamii Ta
TIOCTYT, TIOB s3aHMUX 31 ceporo Hayku. [ToBHOTa peamizamii MPOEKTY AAaCTh MOMIIMBICTh 3a0€3NEUUTH BUANMICTH
YKpaTHCBKHX BUCHHUX Ta JOCITITHHUIBKUX IHPPACTPYKTYp SK BcepeanHi YKpaiHu, Tak i Ui 3aIiKaBJICHUX BUCHUX Ta
HAYKOBHX YCTaHOB €BPONEHCHKOT0 Ta CBITOBOTO JOCIIAHUIBKOTO IIpocTopy. YcmimHa peainizanist URIS nemoncTpye
BaXJIUBY POJTh aKaJeMidHIX i HAYKOBUX 010:1i0TeK B eroxy nudpoBux TexHonoriid. Excneptusa Jlep:xaBHOI HAYKOBO-
TexHIuHOi Oi0mioTexn YkpaiHu Oyna BupimaibpHOW Juisi mpocyBanHs uined URIS, mo mae Ha MeTi mokpaiieHHs
SIKOCTI Ta BHAMMOCTI YKPAiHCHKHX JOCIHI/DKCHb SIK Ha HAI[lOHAJILHOMY, Tak 1 Ha MikHapojaHoMmy piBHsX. Cdepa
3aCTOCYBAaHHS PE3YJIbTATiB AOCHIKEHHS: po3BUTOK URIS 103BOSMUTH 3a0€3MEYUTH BUKOHAHHS MOKJIAJACHUX Ha
MiHicTepcTBO OCBITH 1 HAyKH YKpaiHM 3aBAaHb HAalllOHAIBHOTO IJIaHY MO0 BIAKPUTOI HayKH Ta IHTEHCHU(IKyBaTH
IpoIiec 3aIy4eHHs. YKpaiHu 10 €BPOIeHCchbKOro TOCIiAHUIIBKOTO IPOCTOPY.

Kniouosi crosa: CRIS-cuctema; URIS; cucremuuii ananiz HaykoBol iH(opMallil; IepCcreKTHBHI HAPsSMH
po3Butky URIS; musxu peanizamii; mpuamunmm pooota URIS; BigkpuTa Hayka; HAIliOHAIEHUH IDIaH OO0 BIIKPUTOT
HaykH; Jlep)kaBHa HayKOBO-TexHiuHa 0i0mioTeka YKpaiHu, akageMidHi 010mioTexH; €BPONEHCHKIA TOCTITHAIBKUH
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