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Purpose: To determine the current state of development of open science in the paradigm of open research data in Ukraine and the world, as
well as to analyze the representation of Ukraine in the world research space, in terms of research data exchange.

Design [ Method | Research Approach: Methods of synthesis, logical and comparative analysis used to determine the dynamics of the number
of research data journals and data files in the world, as well as to quantify the share of research data repositories in Ukraine and the world.
Trend and bibliometric analysis were used to determine the share of publications with their open primary data; analysis of their thematic
structures; identification of the main scientific clusters of such publications; research of geographic indicators and share of publications by
research institutions.

Findings: The study found a tendency to increase both the number of data logs and data files in Dryad (open data repository). The results of
the analysis of the share of data repositories indexed in re3data (register of research data repositories) show that 51% of the total number
are repositories of data from European countries, with Germany leading with 460 repositories, followed by the United Kingdom (302
repositories) and France (116 repositories). Ukraine has only 2 data repositories indexed in re3data. The trend of relevance of data
exchange is confirmed by the increase of publications with datasets for the last 10 years (2011-2020) in 5 times. Research institutions and
universities are the main sources of research data, which are mainly focused on the fields of knowledge in chemistry (23.3%); biochemistry,
genetics and molecular biology (13.8%); medicine (12.9%). An analysis of the latest thematic groups formed on the basis of publications with
datasets shows that there is a significant correlation between publications with open source data and COVID-19 studies. More than 50% of
publications with datasets both in Ukraine and around the world are aimed at achieving the goal of SDG 3 Good Health.

Theoretical Implications: It is substantiated that in Ukraine there is a need to implement specific tactical and strategic plans for open science
and open access to research data.

Practical Implications: The results of the study can be used to support decision-making in the management of research data at the macro and

micro levels.
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CTaH NOLMPEHHA BigKPUTUX AAHUX HAYKOBUX
Aoc/nigKeHb B YKpaiHi Ta cBiTi:
6i6/1iomeTpUYHMIA aHani3

CocToAHMeE pacnpoCTpaHEeHUA OTKPbITbIX
AQHHBIX HAY4YHbIX UCC/IeA,0BaHUIA B YKpauHe
1 Mmupe: 6ubamomeTpuiecKkuii aHaAn3

AHmoH Boliko?

Onvbza KpamapeHko?

Capdap LWabaHos!

t Cymcokuli depycasHull yHigepcumem, YkpdiHa

t Asep6atlidncarcokuli deprcasHull yHisepcumem eKoHOMIKU,
A3sepbaliowcaH

Merta gocigxeHHA: [OCNigKEeHHA MAE Ha MeTi BU3HAUUTK CYHaCHMIA CTaH

PO3BUTKY BifIKpUTOI HayKM B NapaaurMi BigKpUTUX AaHUX AOCAIAXEHb B
YKpaiHi Ta CBiTi, @ TakOX NpoaHa/isyBaTh npeAcTaB/eHHA YKpaiHu y
CBITOBOMY A0C/IAHULBKOMY MPOCTOPi, B YacTUHi OOMiHY AaHMMM
AOCNIANKEHD.

Au3aitd | meTog | nmigxia AocaigxeHHa: MeToau CMHTE3y, /OTYHOroO Ta

NOPIBHANBHOrO aHa i3y, BUKOPUCTaHI 3 METOI BU3HAYEHHA AMHAMIKM
Ki/IbKOCTi KypHaniB gaHuX Aoc/igKeHb Ta ¢ainiB AaHux B CBiTi, a
TaKOX /1A 3AIACHEHHA Ki/NbKICHOT OLIHKM YacTKM penosuTapiis gaHux
AocnigxeHb B YKpaiHi Ta ¢BiTi. TpeHaoBUit Ta 6ibniomeTpuyHUiA aHani3
BUKOPUCTAHO A/ BU3HAYEHHA 4acTKM nybaikauii 3 iX BigKpUTUMM
NEePBUHHUMU AAHUMU; aHaAI3y iX TeMaTUYHUX CTPYKTYP; BU3HAYEHHA
OCHOBHUX HAyKOBWX K/acTepiB Takux nybaikauii; pgocaigseHHA
reorpadiqHMx MOKa3HWKIB Ta 4acTKW myb/iKauiil 3a A0CAiIAHULBKUMM
ycTaHoBamu.

Pe3y/bTaT AOC/igKeHHA: [JOC/ifKEeHHA BUABU/IO TEHAEHL,IIO 40 3pOCTaHHA

AK Ki/IbKOCTI XYpHa/iB gaHuX, TaK i dpaitsis gannx B Dryad (penosutapiit
BiAKPUTUX  AaHUX  AOC/iAKEHb). Pe3ynbTaTu  aHadizy — 4acTku
pero3uTapiiB gaHux iHgeKkcoBaHux B re3data (peecTp CXoBwLL, g4aHUX
A0CNiAKEHD) MOKA3YIOTb, WO 51% Big 3ara/bHOI Ki/IbKOCTi CKAagaloTh
penosuTapii gaHux KpaiH €Bponu, npuiomy HimeyunHa nigupye 3 460
pero3uTapiaiMu, 3a AKOK MAYTb BemkobpuTatia (302 penosurapii) Ta
®paHuia (116 penosuTapiis). YkpaiHa Mae /uwwe 2 penosuTapii gaHux,
iHgekcoBaHux B re3data. TeHAeHUiA aKTya/bHOCTI OBMiHY AaHUMM
nigTBEpAKYETbCA 36i/blUeHHAM nybaikauii 3 Habopamu gaHux 3a
OCTaHHi 10 pokis (2011-2020) y 5 pasis. HayKoBO-40C/iAHI ycTaHOBM Ta
YHIBEPCUTETU € OCHOBHUMU /KEepenamu AaHux AOoC/ifXKeHb, AKi
NepeBaxHO 30CepeaskeHi Ha ranysax 3HaHb 3 ximii (23.3%); Gioximii,
reHeTUKM Ta MoseRyAapHOT Biosorii (13.8%); meauumum (12.9%). AHani3
HalHOBIlIMX TemaTU4HUX rpyn, wWo 6yam chopmoBaHi Ha OCHOBI
ny6.ikaLii 3 Habopamu gaHWX MOKA3YeE, WO iCHYE 3HayHa Kope/ALisa
MiX  ny6aikauisMM 3 BIAKPUTUMM  MEPBMHHUMMU  AaHUMK  Ta
pocnigxenHamu COVID-19. Bisblie 50% ny6aikaLii 3 Habopamu gaHux
AK B YKpaiHi, Tak i cBiTi cnpAmMoBaHO Ha 3abe3neyeHHs uini SDG 3
«MiyHe 340poB’A».

TeopeTuyHe 3Ha4YeHHA foCcNigKeHHA: OBIPYHTOBAHO, WO B YKpaiHi BUHMKaE

HeOobXiAHICTb BNPOBaAKEHHA KOHKPETHUX TaKTUYHMX W CTpaTeriyHmx
nAaHiB LWOAO BiAKPUTOI Haykn Ta BIAKPUTOro AOCTyny A0 AaHMX
AOCAIAKEHb.

MpaKkTUYHE 3HAUYEHHA AOC/IAKEHHA: Pe3y/IbTaTh A0CIANKEHHA MOXKYTb ByTH

BUKOPUCTaHHI A/1A NiATPUMKM NPUMHATTA pilleHb B ynpasAiHHI 4aHUMKU
AOC/NIAXKEHb HA MAKPO Ta MiKPOPIBHI.

MepcnekTUBM MOAANBILMX AOC/AIAXKEHb: BapTo 3a3HaunTH, WO NpaBeAHuUi

6i6/1i0MeTPUYHUIA aHai3 CTaHy MOLUIMPEHHA AaHMX, AKi 1eXaTb B OCHOBI
pe3y/bTaTiB A0C/iAXKeHb, He BK/IOYAB OLHIOBAHHA MOKAa3HWUKIB AKOCTI
Ta BignosigHicTe FAIR npuHuMnam, agxe AOCTYMHICTb Ta MOX/MBICTb
NOBTOPHOTO  BMKOPUCT@HHA €  OCHOBOMO/IOXHUMU  CKNA40BUMM
BiAKPUTOI HayKu, WO MOXKe BYTU HanPAMKOM NOAA/bLIMX AO0Ci4XeHb.
Kpim TOro, TakoX £0Li/IbHO AOCAIAUTA CTYMiHb BNAUBY ONMPU/OAHEHHA
AaHUX, AKi /1eXaTb B OCHOBI pe3y/bTaTy AOC/iAMEHHA HA €KOHOMIYHi
MOKa3HMKK, a TaKOX MOKA3HWKM PEeNTUHIIB 3ak/nagiB BMLOT OCBITU
Touo.

O6mexeHHA aocigkeHHA: OcKinbku iHpopmauiitHoto H6asoto aHanizy ans

HaLLOro AOC/iAKEHHA CTa/ M Ny6AiKaL i 3 HabopaMu AaHNX B XKypHa/ax,
0 iHAEeKCYIoTbCA 6a30to Scopus, MOXHa nepeAbaunTy, Wo y BUGipKy
AaHUX  He yBiMWAM nyb6aikauii 3 Habopamu pgaHux, wo Hyau
onyb/ikoBaHi y BUAgAHHAX, AKi 6ibriorpadiyHa 6asa Scopus He
OXOT/IOE.

Tun cTaTTi: TeOpeTUYHMIA

Katouosi ca08a: BigKpUTa HayKa, YNpaB/iHHA AaHUMU AOC/iAMNEHb, 0BMIH

AaHUMK, penosuTapil gaHux pociigxeHb, nybaikauii 3 Habopamu
AAHUX.

AHmoH Boliko?

Onbza KpamapeHko!

Capdap LLa6aHos'*

t Cymckoli 20cydapcmaeHHbIl yHUsepcumem, YKpduHd

# AsepbatidncaHckuli 20cydapcmeeHHsili yHUsepcumem
3KOHOMUKU, A3epbalioncaH

LUenb wuccnegoBaHua: Llesbio  UCCiea0BaHUA  ABASETCA  ONpeaeNunTb

COBpPEMeHHOe COCTOAHWE Pa3sBUTUA OTKPLITOM Hayku B napagurme
OTKPBITBIX AAHHbIX WMCCIEAO0BaHWI B YKpauHe U Mupe, a TaKke
NpoaHa/M3npoBaTb  MNpe/AcTaB/leHne  YKpauHbl B MUPOBOM
UCC/1eq,0BaTe/IbCKOM  MPOCTPAHCTBE, B 4acTM ob6meHa  AaHHbIMU
ncc1eA,0BaHUM.

Aunsaiii [ meToa/ noaxopa UccaegoBaHua: MeTogbl CMHTE3a, I0MMYECKOro U

CPaBHUTE/IBHOTO ~ aHa/M3a, UCMO/b30BaHHble A/1A  Ompege/eHuns
AVMHAMUKM KO/IMYECTBA KYPHA/NIOB AaHHbIX UCC/1eq0BaHuit u daiinoB
AAHHBIX B MMUpe, a TaKXe (/1A KO/IMYECTBEHHOW OLEHKU [A0/U
penosnTapueB gaHHbIX UCC/1€40BaHMM B YKpauHe 1 mupe. TpeHA0BbIi 1
61B/IMOMETPUYECKUIA aHa/IM3 UCMO/Ib30BaH A/1A OMpege/ieHnsA 4acTu
ny6/AvMKaLnii ¢ UX OTKPBITHIMU MEPBUYHBIMU AaHHBIMM; aHa/n3a UX
TeMaTU4eCKNX CTPYKTYP; Oonpeae/ieHne OCHOBHbIX HAay4HbIX K/1acTepoB
TaKkuX nybaAuKaumii; uccregoBaHne reorpaduyeckux nokasatesen U
4,01 Ny6/MKaLMiA MO UCC/1e4,0BaTE/IbCKUM YUPEXKAEHUAM.

Pesy/bTaThl UCCNeAOBaHUA: McCeg0BaHMeE BbIABU/IO TEHAGHLMIO POCTa KaK

KO/IMYECTBA KYPHa/OB gaHHbIX, Tak M ¢aiinoB gaHHbix B Dryad
(peno3uTapuii OTKPbITbIX AAHHbIX UCC/IEA0BaHMIT). Pe3y/bTaTbl aHa/M3a
AO/NM PEeno3uTapueB AaHHbIX WHAEKCMPOBaHHbIX B re3data (peectp
XPaHWULL, AAHHBIX UCC/IeA0BaHUI) MOKAa3bIBAKOT, YTO 51% OT 0bLero
KO/IM4eCTBa COCTAB/IAIOT Perno3nUTapuu AaHHbIX CTpaH EBponbl, npuyem
FepmaHuA NMaupyeT C 460 pernosuTapuAMM, 3a KOTOPbIMU CleAYioT
Benmko6putanua (302 penosutapuu) u Gparuyus (116 penosutapues).
YKpauHa UMeeT TO/IbKO 2 Pero3uTapua gaHHbIX, UHAEKCHPOBaHHbIX B
re3data. TeHAeHLUMA aKTyabHOCTK OBMeHa AaHHbIMU NOATBEPKAALTCA
yBe/M4yeHnem nybavKauuii ¢ Habopamu AaHHbIX 33 Noc/seaHue 10 feT
(2011-2020) B 5 pas. HayyHO-UCC/eA0BaTe/IbCKUE YUPEXAEHUA U
YHUBEPCUTETbl  AB/AIOTCA  OCHOBHbIMWM ~ UCTOYHWMKAMW  A@HHbIX
MCC/eA,0BaHUIA, KOTOpble B OCHOBHOM COCPeAOTO4YeHbl B 06/1acTaAX
3HaHUM no xumum (23.3%); BUOXMMUM, FEHETUKM U MO/IEKY/AAPHOM
6rosnoruu (13.8%); meauLmHbl (12.9%). AHa/IM3 HOBEMLLMX TEMATUHECKUX
rpynm, chOpMUPOBAHHbBIX Ha OCHOBE Ny6/MKaLuii ¢ Habopamu AaHHbIX,
MOKasblBAET, YTO CYLLECTBYeT 3HAYUTE/bHAA KOppe/AuuAa Mexay
ny6/MKauMAMKM  C  OTKPBITBIMM  MEPBUYHBIMU  AAHHBIMKM U
uccregosanuamu COVID-19. Bosnee 50% ny6aukaumit ¢ Habopamu
AaHHbIX Kak B YKpauHe, TaK U B MUpe Hampas/eHO Ha obecneyeHue
uenn SDG 3 «Kpenkoe 340poBbe».

TeopeTunueckoe 3HaueHue ucciegoBaHua: OBOCHOBAHO, YTO B YKpauHe

BO3HUKaeT HeobXOAMMOCTb BHeAPEeHUA KOHKPETHbIX TaKTUYeCKUX U
CTpaTernyeckMx MNaHoB OTKPbLITOM HayKM M OTKPLITOro AocTyna K
A aHHbIM UCCNe/,0BaHUN.

MpaKTuyeckoe 3HauyeHue ucciegoBaHuA: Pe3yabTaTbl MCC/1e40BaHUA MOTYT

MCMo/b30BaTbCA /1A NOAAEPKKU MPUHATUA PeLUeHUId B yrnpaB/ieHnn
AA@HHBIMW UCC/1e4,0BaHUI HA MAKPO U MUKPOYPOBHe.

MepcnekTuBbl  AaZbHEMIIMX UCCAeAoBaHui: (egyeT OTMETUTb, YTO

npaBe/Hblii GUBIMOMETPUYECKMIA aHA/IM3 COCTOAHUA PacnpOCTPaHeHNs
AQHHbIX, /IeXKaLUMX B OCHOBE pe3y/IbTaTOB UCC/1e40BaHWMI, HE BKAOYAA
OLIeHKM MOKasaTe el KavyecTBa U cooTBeTCTBME npuHumnam FAIR, Beab
AOCTYMHOCTb U BO3MOXHOCTb MOBTOPHOrO WCMO/Ib30BaHUA ABAAIOTCA
OCHOBOMO/IAraloLLMMKU COCTaB/ALMMIU OTKPBITOM HayKW, YTO MOXKeT
6bITb  HanpaB/ieHWeM Aa/bHEMMX Uccneq0BaHuit. Kpome ToOro,
uesecoobpasHo UccieaoBaTbh CTeneHb BAMAHWMA OBHapoAoBaHUA
AaHHBIX, /IeXalMX B OCHOBe pe3sy/bTaTa WCC/1e40BaHWA Ha
SKOHOMMYECKMe MoKasaTe/M, a TaKXKe TMoKasaTe/M pPelTUHIroB
y4pexgeHuit BbicLiero o6pasoBaHusa 1 T.4,.

Orpal ucceso : NMocKko/bKY MHOPMaLMOHHOM 6a3oit aHanm3a

A/1A Hallero ucc/ief0BaHuA CTanu nybamMKkauum ¢ Habopamu gaHHbIX B
XKYpHanax, UHAeKcMpyembix 6330l SCoOpus, MOXHO MPesno/oKUTb, YTO
B MOAGOPKY AaHHbIX He BOWAM My6/MKauMM C Habopamu AaHHbIX,
ony6/MKOBaHHbIMK B U3AaHUAX, KoTopble Gubanorpaduueckan 6asa
Scopus He oxBaTbIBaeT.

Tun cTaTbu: TeopeTuyeckuii

Knaroueeble cn06a: OTKpbITas HayKka, ynpaB/€HWEe AaHHbIMW UCC1ef,0BaHUN,

06MeH gaHHbIMM, Peno3nUTapuUu AaHHbIX UCCIe40BaHMIA, Ny6AMKaLMK C
Habopamu AaHHbIX.
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1. Introduction

he active annual spread of new and worsening existing

economic, social, environmental, and other problems

requires the scientific community to publish their research

results and disseminate the data that formed the basis of the
research in the open access. The dissemination of data in open
access plays an essential role in the implementation of sustainable
development goals, on the one hand, ensuring equal access to
scientific knowledge regardless of nationality, race, gender,
income level, socio-economic status, career stage, religion,
disability, ethnicity, and on the other, creating opportunities for
faster research with the ability to achieve synergistic effects in
solving global and national social problems.

The institutional development of the system for the dissemination
of open data of scientific research is laid down in such documents
as the Budapest Open Access Initiative (Chan et all., 2001), the
Berlin Declaration on Open Access to Knowledge in the Sciences
and Humanities (Redalyc, Clase, & In-Com Uab, 2003), and in Open
Innovation, Open Science, Open to the World of the European
Commission (Open Innovation, 2016). The above documents
served as an impetus for developing open science and open data
research around the world. In addition, they formed the basic
components of open science: open access to publications, open
research data, and open peer review.

The development of open exchange of medical research data is
underpinned by a statement from the National Institutes of
Health (NIH) published in 2002, which stipulated that research
data supported by the NIH should be available for further analysis
and use (NIH, 2002); launched in 2011 by the Yale University Open
Data Access (YODA) Project with a mission of responsible clinical
research data sharing, open science and research transparency
(YODA, 2011); promulgated in 2014 by the Open Data Policy of the
Public Library of Science (PLoS), which is based on the
requirement for the availability of data underlying research results
published in the public domain (Bloom, Ganley & Winker, 2014).

The accelerated progress of global scientific research leads to an
increase in research data. However, the raw data obtained as a
result of research and not placed on long-term access platforms
can be lost forever. Thus, the modern research ecosystem
emphasizes the need to focus on the management of research
data. It is the development of an integrated data management
system that will ensure the safety of information and ensure its
effective use for future scientific research. The organization of
research data management requires each country to have its
strategies, plans, and data exchange programs. At the same time,
it is fair to say that the greatest attention in the organization of
research data management and support for researchers is
focused on research institutions and higher education
institutions. The construction of an effective data management
ecosystem, the infrastructure of which will be based on
government and commercial scientific and educational
institutions, will ensure the proactive development of all spheres
of the public life of citizens.

All of the above has determined the relevance of the study, its
purpose, objectives, and content.

2. Theoretical background

the dissemination of open data of scientific research in

Ukraine and the world, it should be noted that a growing

number of leading journals and publishing houses of the
world, such as Elsevier, Springer Nature, PNAS, are developing
their data exchange policies (Hrynaszkiewicz, 2019).

: urning directly to the analysis of the current situation with

With the advancement of open science and open data globally,
the organizational and descriptive aspects of data that encourage
data exchange and reuse are becoming increasingly important.
Thus, a growing number of global financial donors such as the

ODD

Arts and Humanities Research Council (AHRC), Biotechnology and
Biological Sciences Research Council (BBSRC), Engineering and
Physical Sciences Research Council (EPSRC), European
Commission (EC), National Science Foundation (NSF)), The United
States Geological Survey (USGS), the Australian Research Council
(ARC) require grant applicants to submit a Research Data
Management Plan at the start of the project (Nature Editorial,
2018) and disseminate research data after the completion of the
study. One of the conditions for fully ensuring the implementation
of the plan for sustainable data exchange is the availability of data
for both humans and machines. Considering the above, in 2016,
the FORCE11 community members identified key requirements for
ensuring the quality of research data, the fundamental
requirements of which were Findable, Accessible, Interoperable
and Reusable - the FAIR principles (Wilkinson et al, 2016).

The development of the movement for the open exchange of
research data poses the question of finding ways to distribute and
provide long-term storage of research data. In this regard,
Research Data Repositories (RDRs) greatly facilitate the sharing
and reuse of research data.

Thus, on the initiative of a group of leading world journals and
scientific societies, Dryad was organized as one of the most
powerful repositories of open data research (Dryad, n.d.). As of
October 5, 2021, there is an upward trend in both the number of
data logs and data files in Dryad (Fig. 1). This trend evidences the
support by world scientific publishers of the open science
strategy in terms of data exchange by switching to the “data
journal” model, for most of which open access to primary
research data in appropriate repositories is potentially significant.
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Figure 1: Number of logs and data files in Dryad (2011-2020)
Source: developed by the authors based on Dryad (n.d.) data

It should be noted (Fig. 1) that the progressive trend of growth in
the number of data files for 2011-2019 was replaced by a rapid
increase in this indicator in 2020. Thus, the number of data files
increased in 2020 by 109%, which is 7,552 units more than in 2019.
In turn, the outstripping growth in the number of journals has
been going on for the last two years (2020 and 2019), as
evidenced by their 40% annual growth. The corresponding trend is
primarily due to the announcement in September 2018 of Plan S
by Science Europe, which states that after January 1, 2020, all
results of scientific research funded by state grants provided by
national and European research councils and financial
organizations and the data underlying such research should be
published exclusively in open access journals and related open
platforms (Plan S, 2018). The next milestone was the 40th session
of the UNESCO General Conference, which took place in
September 2019, at which 193 Member States instructed the
Organization to develop an international standard instrument for
open science in the form of the UNESCO Recommendation. It is
envisaged that the Recommendation will define the general
values and principles of open science, specific activities on open
access, and open research data, with further proposals to
promote the dissemination of scientific knowledge worldwide
(UNESDOC Digital Library, 2019).
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Since the dissemination of data and their long-term storage has
become an essential component of an open science and data
management process, the issue of organizing a unified register of
data repositories has become relevant, allowing for the selection
of a repository in accordance with the needs of a researcher, the
conditions of a funding organization or publishing house. Thus, in
2013, the re3data (n.d.), a global registry of research data
repositories, was launched. As of October 2021, this registry has
over 2,749 data repositories worldwide. It is worth noting that the
United States is a leader in the number of research data
repositories (1,137 repositories). In turn, Europe is represented by
36 countries with 1,390 repositories, which is 51% of the total
number in re3data (n.d.). Thus, the top three European countries
in terms of the number of data repositories indexed in re3data are
Germany (460), Great Britain (302), and France (116) (Fig. 2).
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Estonia
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Greece
Czech Republic
Poland
Finland
Russian Federation
Denmark
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Norway
Belgium
Austria

Italy

Spain
Netherlands
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France
Great Britain
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Figure 2: Number of European research data repositories indexed
by re3data

Source: developed by the authors according to re3data (n.d.) data

Determining the state of development of data repositories in
Ukraine, it should be noted that their share in re3data (n.d.) is
insignificant and includes 2 repositories (Fig. 2).

National initiatives have been introduced at the state level by
many countries worldwide to regulate open science, the
exchange of data, and their reuse. The United States Office of
Science and Technology Policy (OSTP) has issued a memorandum
committing the public to expand access to taxpayer-funded
research products (Holdren, 2013). The world’s best open access
initiatives are the Amsterdam Call for Action for Open Science
(2016), which recommends that each EU member state develop its
own National Open Science Plan; France’s National Plan for Open
Science, which focuses on regulating access to research data
(Second French Plan, 2021), and the Netherlands’ National Plan for
Open Science (van Wezenbeek, Touwen, Versteeg, & van
Wesenbeeck, 2017).

Turning to Ukraine, we note that for our state, September 2017
can be considered the beginning of the introduction of open
science and open data research at the level of public
administration, when the Association Agreement between
Ukraine, on the one hand, and the European Union, the European
Atomic Energy Community, and their member states, on the other
hand, finally entered into force. According to clause 2 of Art. 375
of the said agreement, “cooperation between the Parties is aimed
at promoting the involvement of Ukraine in the European
Research Area” (Association Agreement).

Continuing to ensure the integration of Ukraine into the European
Research Area, the Order of the Ministry of Education and Science
of Ukraine No. 167 dated February 10, 2021, approved a roadmap
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(MONU, 2021). Thus, the goal of Priority 5b Open Science and
Digital Innovation is to apply the open science policy at all stages
of scientific research, including the introduction of accessibility,
reusability, findability for all types of scientific data.

3. Literature review

Karpenko & Ryzhenko, 2018; Kovtun & Khriakova, 2018) have

conducted a number of studies on open data, the state of

their development and distribution. However, these works
are devoted to studying open government data with slightly
different specifics than open research data.

:: krainian scientists (Durman & Tochtarova, 2017; Tarasiuk, 2017;

Due to the lack of a universal approach to the formation of public
policy of open science and research data in Ukraine, attention
should be paid to the scientific works by Vasylenko, which deal
with the analysis of existing approaches to the development of
national visions of the Kingdom of the Netherlands (Vasylenko,
2019b), France (Vasylenko, 2019a), and the Baltic countries
(Vasylenko, 2020). Of particular note is the scientific heritage of a
team of authors from Ukraine (Serhii Nazarovets, Nataliia
Kaliuzhna) and Germany, who in their work consider criteria for
facilitating the search, accessibility, interaction, and reuse of
research information in open infrastructures (Hauschke et al.,
2021).

Foreign researchers have carried out a range of scientific works
dealing with the research of open scientific data. In the study
(Hajduk et al., 2019), scientists emphasize that data exchange
should be simple, feasible, and accessible. Research by scientists
demonstrating the benefits of applying in practice the principles
of open science and the dissemination of research data should
also be considered (Pienta, Alter & Lyle, 2010; Henneken, &
Accomazzi, 2011; Dorch, 2012; Piwowar & Vision, 2013; McKiernan et
al., 2016; Zhang, Ma, 2021).

4. Problem statement

of development of open science and research data in

Ukraine and the world and analyze the representation of

Ukraine in the global research space in terms of the
exchange of research data.

C he objective of the research is to determine the current state

5. Research methodology

bibliometric study of the state of data dissemination was
@analyzed using the SciVal tool. The research area

“Publications with datasets indexed in Data Monitor,” based

on the data on the number of publications in Scopus with
datasets, was selected as the information base for the analysis.
The analysis was carried out in the range of the last 10 years (2011-
2020). The Scopus database was used to obtain data on the total
number of publications of scientists in Scopus-indexed journals.

6. Results

t is proposed to start the analysis of the current state of
@dissemination of research data in Ukraine and the world with

an analysis of the total number of publications with datasets

in Scopus (n.d.) over the past 10 years (2011-2020). According
to Scival (n.d.), the trend in the relevance of disseminating
research data is confirmed by their annual increase by an average
of 20%. In general, during 2011-2020, the growth in the number of
publications in Scopus with datasets was 396% (or 61,091 units).
For comparison, the average annual growth rate of the number of
publications in Scopus is 3% (Fig. 3). This trend indicates the
outstripping growth of Scopus-indexed publications with datasets
over the last 10 years and, accordingly, confirmation of the
hypothesis about the demand for publications, the quality of
which is confirmed by the datasets underlying the study.
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It is worth noting that the top 10 countries in terms of the number
of publications with datasets in Scopus are the United States
(97,239), China (93,602), Germany (42,393), Great Britain (42,031),

Brazil (25,654), India (24,092), Japan (22,972), France (22,866),
Canada (20,101), Australia (18,628). Ukraine ranks 45th out of 100
in the overall rating with 1,704 publications (Fig. 4).
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Figure 4: Top 10 countries by number of publications with and without datasets in Scopus (2011-2020)

Source: developed by the authors based on Scopus (n.d.), SciVal (n.d.) data (accessed on October 05, 2021)

Continuing the study of dozens of countries with the largest
number of publications with datasets in Scopus, it should be
noted that the ranking positions shift depending on the total
number of publications in Scopus (n.d.). Thus, the percentage of
the share of publications with datasets concerning the total
number of publications in Scopus in Brazil is the highest and
amounts to 3.07%, followed by Germany (2.12%), Great Britain
(1.81%), France (1.70%), Australia (1.68%), the United States (1.29%).
Thus, in Brazil and Germany, researchers pay much more
attention to disseminating original research data (Fig. 4).

After analyzing the affiliation of researchers to the institution, we
found that the largest number of publications in Scopus with
datasets belong to scientists from the Chinese Academy of

&b

Sciences (14,575), the National Center for Scientific Research
(CNRS) (13,892), the Ministry of Education, China (10,677),
Harvard University (5,386), University of the Chinese Academy of
Sciences (4,893) (Tab. 1).

Thus, the top 10 organizations by the number of publications in
terms of the research field are formed by the government
organizations of China (3 organizations) (Tab. 1). This trend
confirms the impact of the domestic national initiative on the
development of Open Science in the paradigm of publishing
research data (Normile, 2018). In 2018, the General Administration
of the State Council of China approved the Measures for the
Management of Scientific Data (Enago, 2018).
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Table 1: Top 10 organizations by the number of publications with
datasets in Scopus (2011-2020)

Affiliation Country Nun.1be|: of
publications
Chinese Academy of Sciences China 14,575
French National Centre for France
Scientific Research (CNRS) 13,892
Ministry of Education, China China 10,677
Harvard University United
States 5,386
University of the Chinese China
Academy of Sciences 4,893
University of Sao Paulo Brazil 4,731
Oxford University United
Kingdom 4563
Spanish National Research Spain
Council (CSIC) 4532
Russian Academy of Sciences Russian
Federation 4108
University of Toronto Canada 3,992

Source: developed by the authors based on Scival (n.d.) data
(accessed on October 05, 2021)

In the context of our research, it is interesting to consider the
main areas of knowledge in which materials with open data were
published. The analysis was carried out according to the ASJC (All
Science Journal Classification) classification used in Scopus (n.d.).
Among the publications of scientists with datasets, research in
the field of chemistry prevails, accounting for 23% of all thematic
groups; biochemistry, genetics, and molecular biology is 13%;
medicine covers 12% (Fig. 5).

Regarding the field-weighted citation index (FWCI), the thematic
structures of economics and econometrics, decision-making, arts
and humanities, management, and business have the greatest
impact (Fig. 5). Thus, publications with datasets cover all subject
areas. The greatest focus on the chemical, biochemical and
medical industries is driven by the data sharing policies of medical
journal publishers and medical research funding organizations
(National Institutes of Health, 2002; YODA, 2011; Bloom et al., 2014).

Researchers worldwide have made significant contributions to 22
thematic groups, which have seen substantial growth in recently
published research and have attracted the most funding,
according to SciVal. We have studied groups of topics that contain
10 or more publications.
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Figure 5: Structure of publications with datasets by subject area in Scopus (2011-2020)

Source: developed by the authors based on SciVal (n.d.) data (accessed on October 05, 2021)

Thus, the thematic groups by the number of publications were
distributed as follows: Protective effect; Magnetic properties;
Coordination polymer (219 publications); X-ray images; Clinical
features; COVID-19 (200 publications), Nasopharyngeal swabs;
Serological tests; COVID-19 (73 publications), ARIMA;
Mathematical modeling; COVID-19 (60 publications) (Tab. 2).

The connection of publications with datasets with research
related to COVID-19 cannot be ignored because the global health

ODH

crisis caused by the COVID-19 pandemic has demonstrated to the
whole world the urgent need to ensure equal access to scientific
information, promote the exchange of scientific knowledge, data
and facts, strengthening scientific collaboration and decision-
making based on scientific evidence and knowledge (Zastrow,
2020; Wellcome, 2020).
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Table 2: Thematic groups by the number of publications with
datasets in Scopus (2011-2020)

. Number of
Thematic groups .
publications
Protective effect; Magnetic properties; o
Coordination polymer 9
X-ray images; Clinical features; COVID-19 200
Nasopharyngeal smears; Serological tests;
COVID-19 73
ARIMA; Mathematical modeling; COVID-19 60
Psychological support; Mindfulness; COVID-19 55
Pharmacotherapy; Prolongation; COVID-19 46
Hepatocellular carcinoma; Tumor
microenvironment; Prognosis 43
Interleukin 6; Rheumatology; COVID-19 37
COVID-19 coagulopathy; Thrombocytopenia; 5
Patients K
Cell proliferation; Cerna; Invasion 25
Mother; Pregnancy; COVID-19 5
Neurological manifestations; 18
Meningoencephalitis; COVID-19
Exchange rates; Prices; Bitcoin 16
Hematological malignancies; Cancer ]
treatment; COVID-19 4
National minorities; Racism; COVID-19 13
Hip fractures; General surgery; COVID-19 13
Congenital heart defects; Children; COVID-19 12
Environmental pollution; Medical waste; 1
COVID-19
Hypoxemia; Happy hypoxia; COVID-19 1
Children’s dentistry; Dentists; COVID-19 1
Intravitreal injections; Teleophthalmology; 10
COVID-19
Cats; Pangolin; SARS-CoV-2 10

publications with datasets in Scopus belong to scientists from the
National Academy of Sciences of Ukraine (734 publications). The
following positions are occupied by researchers from Taras
Shevchenko National University of Kyiv (510 publications), the
Institute of Single Crystals (268 publications), the Institute of
Organic Chemistry of the National Academy of Sciences of
Ukraine (210 publications), and V. N. Karazin Kharkiv National
University (203 publications) (Tab. 3).

Table 3: Top 20 organizations in Ukraine by the number of
publications with datasets in Scopus (2011-2020)

Source: developed by the authors based on Scival (n.d.) data
(accessed on October 05, 2021)

Turning directly to the analysis of the current state of
disseminating research data in Ukraine, it is fair to note the
growth in the number of publications with datasets in Scopus
over the past 10 years (2011-2020). Consequently, in 2020, the
number of publications with datasets increased by 120% compared
to 2011 (Fig. 6).
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Figure 6: Number of Ukrainian publications with datasets in
Scopus (2011-2020)

Source: developed by the authors based on SciVal (n.d.) data
(accessed on October 05, 2021)

Continuing the study of publications with datasets in Scopus of
Ukrainian scientists, it is advisable to analyze their affiliation with
a research institution. Thus, data (Tab. 3) show that most of the

Institutions Scholarly Share of
Output  publications

National Academy of Sciences of 21.60%
Ukraine 72 9%
Kyiv  National Taras Shevchenko 10 15.07%
University > 5-07%
Institute for Single Crystals 268 7.92%
NASU - Institute of Organic Chemistry 210 6.21%
V. N. Karazin Kharkiv National

oo 203 6.00%
University
Enamine Ltd 189 5.59%
National ~Science Center Kharkov ] 5
Institute of Physics and Technology 33 3.93%
Ivan Franko National University of L'viv. 118 3.49%
NASU - Bogolyubov Institute for o
Theoretical Physics 81 2:39%
NASU - Institute for Scintillation 6 1.92%
Materials 5 924
NASU - Institute of Bioorganic .
Chemistry and Petrochemistry 63 1.86%
Vernadsky Institute General and 8 171%
Inorganic Chemistry > 714
NASU - Bogatsky Physico-Chemical N
Institute 20 1:48%
NASU - Main Astronomical Observatory 43 1.27%
National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic 43 1.27%
Institute”
NASU - Pisarzhevskii Institute of o 118%
Physical Chemistry 4 e
National University of Pharmacy 33 0.98%
Odessa National University 32 0.95%
Daﬁylo .Halytsky Lviv National Medical 30 0.89%
University
NASU - Institute of Molecular Biology o

25 0.74%

and Genetics
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Source: developed by the authors based on SciVal (n.d.) data
(accessed on October 05, 2021)

According to the sample (Tab. 3), it should be noted that 95% of
publications with datasets were carried out by scientists from
academic institutions of Ukraine.

It should be noted that over the past 10 years, the research
activities of both world scientists and researchers in Ukraine have
been aimed, among other things, at ensuring the sustainable
development goals SDG 1 — SDG 17. In general, during 2011-2020,
scientists worldwide conducted 116,264 studies in this area, which
is 28% of the total number of publications with datasets in Scopus
(n.d.). The share of research by Ukrainian scientists on ensuring
sustainable development goals of the total number of
publications with datasets in Ukraine is 7%.

Our research has shown that the thematic research structures of
scientists from the world and Ukraine have the same priorities.
Thus, more than 50% of the studies of both world scientists
(70,302 works) and Ukraine (58 works) were carried out in the
medical industry and are aimed at ensuring the goal of SDG 3
“Good Health”. The share of publications on ensuring the
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development of clean energy SDG 7 “Affordable and clean
energy” is 17% (17 works) of the number of studies of Ukrainian
scientists and 5.4% (7,324 works) of studies with datasets of

70

60

W S v
o (] o

Share of publications in Ukraine
N
o

scientists from the world. 9% (9 papers) of research by Ukrainian
scientists and 7.1% (9,650 papers) of scientists from all over the
world are aimed at ensuring the SDG 15 “Life on land” (Fig. 7).
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Figure 7: Number of publications with datasets by scientists from Ukraine and the world in the area of SDG 1-SDG 17 in Scopus (2011-2020)

Source: developed by the authors based on SciVal (n.d.) data (accessed on October 05, 2021)

Thus, this trend in disseminating research to ensure sustainable
development goals (Fig. 7) once again confirms the relevance of
disseminating primary data in the medical field of knowledge.

7. Conclusion

science around the world: the leading countries are
introducing their National Initiatives, the fundamentals for
which are the settlement of issues of dissemination and
long-term storage of research data; the share of data repositories
is growing every year; bibliometric analysis has shown an annual
increase in the publication of research datasets around the world.

:: hus, our study demonstrates the development of open

A problem in the development of open research data in Ukraine is
the lack of a single conceptual document regulating the issues of
their publication and reuse; lack of national and institutional FAIR
data repositories; poor technical support for the organization of
such storage facilities.

For the further integration of Ukraine into the European Research
Area, it becomes necessary to create specific plans to implement
open science and research data, programs to control their quality
and availability.
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