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FORMATION OF NATIONAL DIGITAL
INFRASTRUCTURE OF SCIENTIFIC RESEARCHES
OF UKRAINE IN THE CONTEXT
OF EUROPEAN INITIATIVES

Abstract. The papers is devoted to study of individual elements of globaliza-
tion and the impact of European initiatives on the formation of an information
space in the field of scientific research and the construction of the national digital
infrastructure.

The measures taken in Ukraine in the framework of European initiatives
and programs are considered, the example of which states that in the modern
world there is a tendency to provide open access to knowledge and convergence
of cultural systems, the separate tasks of forming of digital infrastructure in
Ukraine in the context of the integration impact of European initiatives are out-
lined.

On the formation of a single information space in the field of scientific re-
search and innovation.

An important feature of integrating the knowledge accumulated by people in
different fields is the activity aimed at producing new knowledge and innova-
tions in the countries of the European Union by creating the appropriate plat-
forms, examples of which are discussed in papers.

This circumstance is important in shaping the national digital infrastructure
in each EU country and the Eastern Partnership as a system-forming compo-
nent of the European scientific space, the creation of which is dictated by globa-
lization trends and integration processes. In our opinion, this is an indication of
the search for ways to integrate research on the platforms and networks created
by increasing the critical mass of the “active brain” in one place (platform)
capable of providing a new quality of human activity in the form of ideas, tech-
nologies, etc.

An example of European programs shows that in the modern world the neces-
sary preconditions for providing open access to knowledge in various spheres of
human activity, which should be taken into account in the process of forming a
digital infrastructure in Ukraine in the context of integration tendencies for the
formation of a common research space, have been created, and some proposals
have been made in this regard.

Keywords: globalization, integration, innovation, research space, knowledge,
network technologies, network platform, digital infrastructure.
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®OPMYBAHHS HAIIOHAJIBHOI [TUM®POBOI
IHOPACTPYKTYPU HAYKOBHUX NOCJI/KEHD B KOHTEKCTI
€BPOIIEMCbKUX IHIINIATHB

AHorauis. PosrisayTo okpeMmi eJieMeHTH riobasizaitii, sski BUSBUINCH Y op-
MYBaHHI 3araJibHOEBPOIIEChbKOI MTU(POBOI iHOPACTPYKTYPH Ta CHPUSIITH CTBO-
peHHIo B €BpoIli €IMHOTO JIOCIIHUIIBKOTO IIPOCTOPY; PO3IJISHYTO 3aX0/H, SKi
3/iHCHIOIOTHCA B YKpaiHi B MeKaX €BPONEHCHKUX 1HIIIaTUB Ta IIPOrpaM, Ha TIpu-
KJIa/li IKUX BKa3y€ThCs, 110 B Cy4aCHOMY CBITI iCHY€ TEHAEHIIis 110 3a0e311e4eHHsT
BIZIKPUTOTO JIOCTYIIY /10 3HAHD Ta 30JIVKEHHS KyJIBTYPHUX CUCTEM, HAMiYeHO OK-
pemi 3aBianHsa hopMyBaHHS 1IUGPOBOI iHGPACTPYKTYPHU B YKpPaiHi B KOHTEKCTI
IHTETPaIliifHOTO BIINBY €BPOTENCHKUX iHIMIATUB 3 (hOPMYBaHHS €TUHOTO iHMOP-
MalliifHOTO MPOCTOPY Y cepi HAYKOBUX TOCIKEHb Ta iHHOBAITiH.

Bask/inBoio 0cobuBICTIO iHTErpalii HaKOIUYeHUX JIOAbMU 3HaHb B PI3HUX
chepax € AigabHICTD, CIPSIMOBaHA HA MPOYKYBAaHHS HOBUX 3HAHb T4 iIHHOBAITI
B Kpainax €porreiicbkoro Colo3y 3aB/SIKU CTBOPEHHIO BITIOBIIHUX TIIIAT(OPM,
MIPUKJIQIN SIKUX PO3IJIAIAI0THCS Y CTATTI.

L5 o6cTaBrHa € BasKIMBOIO IIpy (opMyBaHHI HallioHAJIbHOI 1 POBOI iHdpa-
CTPYKTYypH B KoxHiil kpaini €C ta CxifiHOTO mapTHepeTBa SIK CUCTEMOYTBOPIO-
I0UO0l CKJIAJIOBOi €BPOINENCHKOTO HAYKOBOTO ITPOCTOPY, CTBOPEHHS SIKOTO IIPO-
JIMKTOBAHO TJIO0AMBAIHUMK TEHAEHIIISIMU Ta IHTErPAIiiTHUMU ITPOIIECAMUL.
Ha namy nymMKy, o3HaueHe € CBiTYCHHAM TONIYKY IIJISXIB Y HANIPSAMi iHTerpartii
HayKOBHUX JIOCJi/I>KEHb HAa CTBOPIOBAHUX IIaTdOpPMax Ta B Mepeskax 3a PaXyHOK
30iJbleHHsT B 0ftHOMY MicIli (1iatdopmi) KPUTUYHOI Macu “aKTUBHOIO MO3KY”
31aTHOTO 3a6€311eYNTH HOBY SIKICTh JIFOJCHKOI JisS/IBHOCTI Y BUTJISAII i1€ll, TEXHO-
JIOTi# TOI110.

Ha npukiazi eBporneiicbKux mporpaM 1mokKasaHo, 1o B Cy4acHOMY CBiTi CTBO-
peHi HeoOXi/HI epeayMoBH 3a0e31edYeHHs BIIKPUTOrO JOCTYIIY 10 3HAHb B Pi3-
HUX cepax JOoACHKOI isSJIBHOCTI, SKi CJi/I BpaxyBaTu y 1poiieci (hopMyBaHHS
nhpoBoi iHGPACTPYKTYpH B YKpaiHi B KOHTEKCTI THTETpaliiHuX TeHAEHIIiN 3
(hopMmyBaHHSA €IMHOTO JIOCJIIHUIIBKOTO MPOCTOPY, HAJAHO OKPeMi TPOIO3uIlii
IIOIO ITHOTO.

KiouoBi cioBa: riobasisaitis, iHrerpaiist, iHHOBaIii, JOCIIHUIIBKIII TIPO-
CTip, 3HaHHS, MEPeKeBi TEXHOJIOTIi, MepexkeBa 1ardopma, 1udposa iHdpa-
CTPYKTypa.

®OPMUPOBAHUE HAIIMMOHAJBHOI IUMPOBOI
NHO®PACTPYKTYPbI HAYUHBIX UCCJIELOBAHUN
B KOHTEKCTE EBPONEVNCKNX MHUIIMATHB

Aunoranusi. PaccMOTpeHbI OT/Ie/TbHBIE 9JIEMEHTHI TI00AIM3aINN, KOTOPbIE
MPOSIBUJINCH TIPU (DOPMUPOBAHUK OOIIEEBPOTIENCKOM (B POBON MHMPACTPYK-
TYpbl U IPUBOAAT K CO3/[aHUIO B EBpore enmHOTro mcceoBaTesbCKOTO Ipo-
CTPAHCTBA; PACCMOTPEHBI MePBI, KOTOPBIE OCYIIECTBIISIOTCS B YKpanHe B paMKax
€BPOIeNiCKUX WHUIMATUB W TIPOrpaMM, Ha TIPUMepe KOTOPBIX MOKa3aHo, YTO B
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COBPEMEHHOM MHPE CYIIECTBYET TEH/IECHIINsI K 0OECIIeYeHUI0 OTKPBITOTO JOCTY-
a K 3HAaHUSAM 1 COIMIKEHHIO KYJIBTYPHBIX CHCTEM, HAMEUEHBI OT/IE/IbHBIE 3a/[au
(hopmupoBanug nndpoBoit HPPACTPYKTYPH B YKpauHe B KOHTEKCTE WHTErpa-
IIUOHHOTO BJUSHUST €BPOIENCKUX WHUITMATUB 110 (DOPMUPOBAHUIO €JIMHOTO MH-
hopmaImoHHOTo TPOCTPAaHCTBA B chepe HAyUHbIX UCCIIEIOBAaHNI M MHHOBAIIMH.

BaskHoiT 0cOOEHHOCTBIO MHTETPAIlMN HAKOIUIEHHBIX JIIOIbMI 3HAHUN B pas-
JUYHBIX cepax sSBJasgeTcs AesaTeJbHOCTh, KOTOpas HalpaBjeHa Ha MPOAYIIHPO-
BaHUe HOBBIX 3HAHMII M MHHOBAIMI B cTpaHax Esponeiickoro Corosa, 6arogaps
CO3/IaHUIO COOTBETCTBYIONIUX TIAT(OPM, TPUMEPBI KOTOPBIX PaCcCMaTPUBAIOTCS
B JIAHHOMU CTaThe.

JlarHoe 06CTOSATENBCTBO SIBJISIETCST BAKHBIM TTPH (DOPMUPOBAHUK HAITMOHAITb-
HOU T poBoil MHPpacTpykTyphl B Kaxaon crpade EC u Bocrounoro napt-
HEpPCTBa, KaK CHUCTEMOOOPA3yIoleil COCTaBJISAIONIEl eBPONEHCKOro Hay4HOTO
IIPOCTPAHCTBA, CO3/[aHHEe KOTOPOTO TPOAMKTOBAHO TJI00AJIN3aIMOHHBIMU TEH-
NEHITUSIMY U MTHTETPAIIMOHHBIMU TIpotieccaMu. 1o Hamemy MHEHUIO, OTMEYeHHOe
CBU/IETEJIBCTBYET O TOUCKE ITyTell B HAIPABJIEHUHM WHTETPAIIMY HAYUYHbIX UCCJIe-
JIOBAHWI Ha CO3/IaBAEMBIX IJIATHOPMAX U B CETSIX 3a CUET YBEJIUYEHUS B OJTHOM
Mecte (TaTdhopme) KPUTHYECKO Macchl “aKTUBHOTO Mo3ra” criocoOHOTO obec-
MEeYUTh HOBOE KAYECTBO YEJIOBEUECKON IeITEIbHOCTU B BUJIE U/I€li, TEXHOJIOTUT.

Ha npumepe eBporeiicKux mporpaMm 1MoKa3bIBAETCsI, YTO B COBPEMEHHOM M-
pe co3aHbl HeOOXOIUMbIE MPEANOCHIIKA 00eCcIiedeHnsT OTKPBITOrO JOCTYyTa K
3HAHUSAM B Pa3JMYHBIX c(pepax 4eJT0BeYeCcKOi AesITeTbHOCTUA, KOTOPhIE CJIEyeT
ydecTh B 1poiiecce (hopMUpOBaHUS TU(PPOBOI MHGPACTPYKTYPhI B YKpauHe B
KOHTEKCTe MHTETPAITMOHHBIX TEH/IEHINIT TI0 (POPMUPOBAHUIO €IMHOTO UCCIIEN0-
BaTeJILCKOTO MTPOCTPAHCTBA, TIPEI0CTABJIEHBI OT/IETbHBIE TIPEJIOKEHUS TI0 ITOMY
TTOBO/LY.

KoueBbie cioBa: r106ai3alist, MHTErpalusi, THHOBAIIUU, NCCJIE[0BATEb-
CKOe TIPOCTPAHCTBO, 3HAHUSI, CETEBBIE TEXHOJIOTUH, ceTeBas TaaTdopma, mrudpo-
Bas UHGPACTPYKTYypa.

Problem statement. Globalization tries aimed at creating a single digital

processes, on the one hand, and the
rapid development of technologies, the
use of which can lead to unpredictable
consequences, on the other hand, puts
before the governments of the leading
countries — leaders of technological in-
novations, one of the most urgent tasks
of our time, which has its prerequisites,
the essence of which is to ensure further
civilizational development by combin-
ing the intellectual efforts of all coun-

infrastructure. The components of such
infrastructure, in addition to software
and hardware, include the network,
data storage, computing and security,
which can be used as services.

The relevance of the topic is sub-
stantiated by the need to take into ac-
count the experience and integration
efforts of European countries aimed at
sustainable development, safe use of
science and technology.
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Analysis of recent publications on
the subject and identification of previ-
ously unsolved parts of the overall prob-
lem. The intensification of research on
the implementation of the European in-
tegration path of Ukraine is a reflection
of the processes that occur in the field
of establishing communication of the
scientific community, civil society and
government [1,2]. Trends in the deve-
lopment of integration processes in the
context of globalization are covered in
the publications of individual authors
[3]. Digital strategies of European gov-
ernments in the field of social services
are reflected in the OECD report [4].
Prospects for Ukraine's integration in-
to the digital economy of Europe are set
out in the materials of the International
center for trade and sustainable deve-
lopment [5]. These developments make
up a certain manifestation of the impact
of globalization transformations on in-
tegration processes and approaches to
the use of knowledge and experience
accumulated worldwide.

The conceptualization of the inte-
gration approach is clearly reflected in
the consideration of generative mecha-
nisms of digital infrastructure, namely,
the causal forces that explain how and
why such infrastructure tends to deve-
lop in the context of value systems [6].

However, despite the presence of
a significant number of studies aimed
at finding ways to integrate efforts in
the formation of digital infrastructure,
the issues of the impact of integration
processes associated with evolutionary
changes and globalization processes are
still insufficiently covered in the do-
mestic literature.

The aim of the article. Therefore,
the aim of this article is to analyze Eu-
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ropean policy initiatives on formation
of the scientific research area of the
European Union, the implementation
of involved the countries of the Eastern
Partnership (EP), and to find ways of
development of the national digital in-
frastructure with the priority areas of
EU programs.

Presentation of the main material.
The events taking place in the civili-
zational world indicate that the XXI
century was marked by a significant
impact of globalization processes on all
spheres of public life in every country of
the world. This trend is clearly reflec-
ted in the European Union framework
programs for research and technologi-
cal development aimed at financing,
supporting and promoting information
integration and the formation of the
European scientific space. Since 1984
7 such framework programs were fi-
nanced and implemented [7].

Framework programs identified 10
priority topics for each of these subjects
European technology platform (ETP)
were selected facilitating dialogue be-
tween the scientific communities from
related sectors and have their own
strategy directions of development of
scientific researches and introduction
of their results into practice. In recent
years, more than 30 ETP were created
covering various sectors of the econo-
my and science [8]. According to the
European Commission, the develop-
ment of the ETP will ensure the effec-
tiveness of European investment in the
research industry, will lead to the inte-
gration of the European Research Area
(ERA) [9].

The formation of the European re-
search area can be considered a modern
innovation, which reflects the strate-




gy of technology development and re-
search of European governments. The
focus of this work is provided by con-
version within a research space that al-
lows us to imagine new technologies as
services by creating a focus on service.

Taking the course of active par-
ticipation in the projects of the ERA
program, the Ministry of Education
and Science of Ukraine in cooperation
with the Council of young scientists
at the MES adopted the “Road map of
Ukraine’s integration into the Euro-
pean research space (ERA-UA)”, which
identifies 6 main priorities of European
integration of Ukrainian science, and it
also formulated goals, activities, tools
and indicators to achieve them [10].

One of the goals of priority 2A
“Joint solution of problems caused by
global challenges” was the goal aimed
at improving cooperation of Ukraine
with the EU member states, associ-
ated states, with researchers of these
countries aimed at the integration of
scientific research, the most effective
use of joint resources to solve common
problems, among which are the tasks
of forming a multilateral network plat-
form [10]. This is an excellent example
of the formation of groups, whose par-
ticipants in the presence of digital in-
frastructure of network platforms, in
particular in the field of research, can
implement their ideas and integrate
them into collective knowledge.

The solution of the problem of for-
mation of multilateral network plat-
forms provides for the creation of appro-
priate digital infrastructure in Ukraine,
involving a wide range of organizations,
individual researchers, authorities. It
should be noted that the development
of such infrastructure is hampered by

the existence of certain problematic is-
sues related, in particular, to the lack of:

a) state program for the develop-
ment of digital infrastructure;

b) constant dialogue between the
authorities, representatives of science
and the expert community, business
and the public on the development of
legislation in the field of telecommuni-
cations.

The solution to these problems lies
in the establishment of fruitful cooper-
ation of all stakeholders. In particular,
this concerns the increase in the level
of penetration and quality of the inter-
net — only 58 % of citizens in Ukraine
in 2018 had access to it [11].

The steps taken by the EU coun-
tries indicate that they associate their
future with the technological changes
of the 4" industrial revolution [12]. In
this process, great attention is paid to
integration not only within the EU,
but also to strengthening cooperation
with partners from other countries, in-
cluding the Eastern partnership (EP)
countries, which include Ukraine, to
form the infrastructure and the Single
Digital Market of Europe [13].

The formation of the digital infra-
structure and digital market of the EU
include: digital transformation of in-
dustry and research, based on the use of
smart and e-technologies, cloud com-
puting, the internet of things, mobile
technology of the level 5G, digital ser-
vices and electronic applications, cyber
security, open data [14].

In order to connect to these activi-
ties and coordinate the activities of
the EU Eastern Partnership program
with other EU programs and enhance
international cooperation, a network
of regulators of electronic communica-
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tions of the Eastern partnership coun-
tries (Eastern Partnership electronic
Communications Regulators Network -
EaPeReg) was created [15]. Using this
network (the platform), the EP mem-
bers adopted a decision on the concen-
tration of the digital cooperation net-
work on six priority themes, which are
consistent with the themes of network
digital Europe 4 (EU4Digital) [16].

The first topic concerned the rules
and infrastructure of telecommunica-
tions, in which Ukraine acts as a coor-
dinator. The work on this topic is rela-
ted to the development of the regula-
tory framework for electronic commu-
nications in the Eastern partnership
partner countries, which includes, in
particular, comparative analysis of mar-
kets, coordination of frequency ranges,
reduction of roaming tariffs among the
Eastern partnership partner countries
and the development of broadband.

The second topic concerns trust and
security in the digital economy (coor-
dinators Estonia and Moldova) and
focuses on electronic identification,
digital trust services, network, informa-
tion and cyber security, all elements of
e-government necessary for the inter-
action of cross-border services.

The third topic concerns e-com-
merce, e-trade, e-customs and e-logis-
tics (coordinators — Belarus, Lithuania
and Azerbaijan).

The fourth topic concerns digital
skills (coordinators — Armenia and
Latvia) aimed at promoting national
strategies in the field of digital skills
in the partner countries, particularly
through the establishment of nation-
al coalitions for digital jobs with the
“coalition for digital skills and jobs” of
the EU.
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The fifth topic of cooperation con-
cerns ICT innovations and start-up
ecosystems (coordinator — Azerbai-
jan), which aims to promote the de-
velopment of research and innovation
ecosystems in the field of ICT and their
coordination with similar activities in
the EU.

And, the sixth topic concerns the
theme of e-health (coordinator — Geor-
gia). This network is a special regional
seminar on e-health, the purpose of
which is to identify common problems
for partner countries and formulate rec-
ommendations for the harmonization of
the Eastern partnership program [16].

These topics focus on four priority
areas (Figure):

I — Framework Conditions — pro-
moting the development of the digital
economy and society: rules of telecom-
munications, ICT innovations and
start-up ecosystems and digital skills.

IT — Key Enablers — for electronic
services: electronic identification, trust
services and cyber security.

IIT — cross-border electronic servic-
es for citizens (e-Health).

IV — cross-border e-services for
business — e-Trade, including e-Com-
merce, e-customs and e-logistics.

A separate component of this initia-
tive is fully dedicated to supporting the
development of broadband access in the
Eastern partnership region, which will
enable Ukraine to increase its GDP
from EUR 2,9 billion to EUR 4,3 bil-
lion per year [18].

In accordance with the Concept of
development of the digital economy
and society of Ukraine for 2018-2020,
the creation of digital infrastructures is
the main factor in expanding citizens’
access to the global information envi-
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ronment and knowledge. The main goal
of their development is to overcome
the “digital separation”, which will en-
able all citizens of Ukraine without re-
strictions and difficulties of technical,
organizational or financial nature to
take advantage of digital opportunities
regardless of their location or residence
[19].

Conclusions and prospects for
further research. It is obvious from
the above that within the framework
of European initiatives for the forma-
tion of a single research space, there are
some trends in the formation of a new
information culture as an external ad-
aptation to globalization processes and
intersectoral integration through the
creation of international platforms and
the formation of networks for the stor-
age and exchange of knowledge, which
will not only promote the comprehen-
sive development of technologies, but
also put their safe use under control.

In the context of the above, it is
crucial to develop the scientific digital
infrastructure, the formation of which
will provide open access to scientific
data and knowledge, will contribute
to the commercialization of scientific
research and reduce the burden on the
state budget. In addition, the use of
platforms and network solutions allows
you to better promote new ideas, find
stakeholders in their implementation.

In the process of formation of the
national digital infrastructure in the
field of scientific research, three neces-
sary conditions can be identified, which
reflect:

* The intensity of the data with
which it travels across the network, in
particular given use cases where the
amount of data makes it impractical to
transfer it over the network directly to
the cloud or from the cloud to the point
of use due to a problem with the amount
of data, cost or bandwidth.
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* Sensitivity to human latency —
covers cases where the exchange of in-
formation, ideas are optimized for use
in a group. In this case, reliability is the
defining characteristic of this type of
knowledge exchange.

* Sensitivity to latency from the
communication medium: covers cases
where information exchange is opti-
mized for use between different tech-
nologies, ICT and mobile communica-
tions.

The above gives grounds to con-
clude that an important direction of
development of the national digital
infrastructure should be the develop-
ment and implementation of a compre-
hensive state program of digitalization,
the formation of demand for broadband
Internet access services, which will be
based on the application of the arche-
type approach. This will help to bridge
the digital divide and will serve as an
impetus for the development and well-
being of not only cities and small towns,
but also rural areas, whose connection
to networks creates new opportunities
for communities of economic and social
development, it will provide access to
knowledge, modern educational and
other technologies, health services and

the like.
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