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Educational dominant
of the information economy development:
a case of Latvia for Ukraine

Abstract

Introduction. In recent years, digitalization is one of the defining trends of the development in the leading
countries of the world. The development of information economy is influenced by a combination of factors;
however, the most powerful is an educational dominant. The higher education institutions (HEIs) carry out
training activities for information economy, the development of digital skills of the personnel, as well as
carrying out studies of the personnel’s digital skills, and conducting research, generating innovations and
their transfer to the real sector of economy. The purpose of the paper is to analyze the impact of higher
education on the dynamics of information economy on the example of Latvia with further identification
of the best practices and their adaptation to the Ukrainian social and economic conditions. The research
methodology is conditioned by the implementation of the in-depth comparative analysis of the development
of higher education systems in Latvia and Ukraine; within the study, were used the method of constructing
cubic regression models of the relationship between indicators.

The hypothesis:

1) there is an objective interaction between the level of economic development of the country and the
amount of public funding for higher education;

2)theinformation economy developmentis largely determined by the level of higher education development,
and funding for research at HElIs.

Djakona, A., Kholiavko, N., Dubyna, M., Zhavoronok, A., & Fedyshyn, M. / Economic Annals-XXI (2021), 192(7-8(2)), 108-124

© Institute of Society Transformation, 2020

108


https://doi.org/10.21003/ea.V192-09
mailto:antonina.djakona%40isma.lv?subject=
https://orcid.org/0000-0002-4089-9335
mailto:nateco%40meta.ua?subject=
https://orcid.org/0000-0003-2951-7233
mailto:maksim-32%40ukr.net?subject=
https://orcid.org/0000-0002-5305-7815
mailto:artur.zhavoronok%40ukr.net?subject=
https://orcid.org/0000-0001-9274-8240
mailto:m.fedyshyn%40chnu.edu.ua?subject=
https://orcid.org/0000-0002-0807-6814

ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF NATIONAL ECONOMY

Results. The study revealed the following constraints on the development of the national higher education
system: complex geopolitical, demographic, migration situation, which affects the parameters of the
student body of HEIls; low competitiveness level of HEIs in the global educational services market; low
level of financial autonomy of HElIs; lack of financing, low level of diversification of the financing sources for
HEls, etc. These problems negatively affect the pace of the information economy development in Ukraine.
The authors proved that the Latvian experience in the implementation of the digitalization strategy could
be useful for Ukraine, because of some similar economic, social, mental, historic conditions and factors
of development of both countries. The calculations on the econometric models of relationship between
funding and basic indicators of higher education development in Ukraine and Latvia showed: the amount
of funding for higher education systems does not depend on the number of HEIs; the number of students
depends on the amount of public funding (this indicates the important role of the state in the higher
education development, in increasing the level of accessibility of higher education for citizens); close
relationship between the amount of funding for higher education and the number of graduate students;
positive trend in funding for higher education.

Conclusions. The authors conclude that strengthening the impact of the educational dominant on the
information economy development requires: ensuring a proactive position of HEIs (by modernizing
their educational, research and innovation activities); activating the role of the government sector in
protection of intellectual property, stimulating the development of innovatively active enterprises and
their cooperation with universities, involving investments in the development of the HEIs’ innovative
infrastructure, commercialization of innovative results of the research in the real sector of the economy.
Keywords: Information Economy; Digitalization; Higher Education; University; Science; National Economy;
Innovations; GDP; Latvia; Ukraine
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AbskoHa A.

[OKTOP EKOHOMIYHMX HAYK, JOLEHT,

NPOPEKTOP 3 PO3BUTKY Ta iHHOBALLN, 3aBigyBadka, kadpenpa MapKeTuHry,

IHCTUTYT MEHEOXMEHTY iHbOopMaLiriHUX cuctem, Pura, JlaTtsis

XonsiBko H.

DOKTOP EKOHOMIYHUX HayK, OOLEHT,

HavuioHanbHUI yHiBepcUTET «HepHiriBCbka nonitexHika», YepHiris, YkpaiHa

Ay6una M.

[OKTOP EKOHOMIYHNX HayK, Npodecop,

3aBigyBay, kadenpa ¢piHaHciB, 6aHKIBCbKOI CNpaBu Ta CTpaxyBaHHS,

HauioHanbHM yHiBEPCUTET «HepHiriBCbka noniTexHika», YepHiris, YkpaiHa

XXaBopoHok A.

KaHOuaaT eKOHOMIYHUX HayK, OOLLEHT,

YepHiBeubKnii HaLioHanbHW yHiBepcuTeT iMeHi Opis deabkoBuya, YepHisuj, YkpaiHa

depuiviH M.

KaHAMAAT EKOHOMIYHMX HayK, OOLLEHT,

YepHiBeUpbKni HauioHanbHUM yHiBepcuTeT iMeHi HOpis deabkoBuya, YepHisuij, YkpaiHa

OcCBiTHS AOMiHaHTa pO3BUTKY iHPOpPMaLIiHOT EKOHOMIKUN: NaTBINCbKUA Keic ansa YKpaiHu
AHoTauiqa

Beryn. Po3Butok uUMGbPOBOI €KOHOMIiKM BigOyBaeTbCA Mig BMJMBOM CYKYMHOCTI dakTopiB, npoTte
HaMMNOTYXHILWIOK € OCBITHA AOMiHaHTa. 3aknagamm BuwEi oceiTn (3BO) peanidyetbca AOIANbHICTbL 3
NiaroToBkM Kagpie anga iHbopmauinHOi eKOHOMIKM, PO3BUTKY LMPPOBMX HABMHYOK MEpPCOoHasny, a Takox
MPOBEOEHHS OOCNIAXKEHb, reHepauii iHHoBaUi Ta ix TpaHCchepy y peanbHUin CEKTOP eKOHOMIKU. MeTta
cTaTTi — NpoaHanidyBaTtu BMANB BULLOI OCBITM Ha AMHaMIKY iIHDOPMaLiINHOI eKOHOMIKM Ha npuknagi J1aTsii
3 No4anbLUOIO iAeHTUdIKaLIE KpaLLMX NPakTUK Ta X agantauielo 0 YKPaiHCbKMX COLLiasibHO-€KOHOMIYHMX
yMoB. MeTtoaosioris nocnigxXeHHs OOyMOBJ/IIOETbCA peani3auielo rmMrnboKoro KoMmnapaTuUBHOIO aHanisy
PO3BMTKY CUCTEM BMLLOI OCBITK JlaTeii Ta YKpaiHW; y XO4i A0CniOXEeHHS BUKOPUCTaHO MeTon nobynosu
KyBiYHNX perpecirnHnx moaenei B3aeM0o3B’A3Ky Midk NokasHukamu. linoreau:

1) icHye 006’EKTUBHMI B3aEMOBMINB MiX PIBHEM PO3BUTKY EKOHOMIKW KpaiHM Ta obcsaramm aepXXaBHOMo
diHaHCYBaHHS BULLIOT OCBITY;

2) po3BUTOK iHPOPMALNHOI EKOHOMIKN Yy 3HAYHIN Mipi AETEPMIHYETLCS PiIBHEM PO3BUTKY BULLOI OCBITU B
KpaiHi, diHaHCYyBaHHAM NPOBEAEHHS HAyKOBUX JocnigxeHs y 3BO.

Peaynbraty. ABTOpaMmn JOBEOEHO, LLLO NATBINCBLKWIA AOCBIL peanisauii cTparerii gigxutanisauii moxe 6yTu
KopuCHUM ans YKpaiHu 3 ornsgy Ha HasBHICTb Yy 000X KpaiH HMU3KU CXOXMX eKOHOMIYHUX, coujanbHUX,
MEHTaNbHUX, ICTOPUYHMX YMOB Ta YUHHUKIB PO3BUTKY. PO3paxyHKM MO €KOHOMETPUYHUM MOLENSAM
3a1IEXHOCTI Mk 06carom ¢iHaHcyBaHHS! Ta 6a30BMMM NOKa3HMKaMM PO3BUTKY BULLIOT OCBITW B YKpaiHi Ta J1aTsii
nokasanu: oocar ¢piHaHCyBaHHSI CUCTEM BULLLOT OCBITM He 3aneXuTb Bif, KinbkocTi 3BO; KinbKiCTb CTYyAEHTIB
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3anexuTb Big, 00cAry aep>XxaBHOro gpiHaHCYBaHHA (LLe CBIAYUTb MPO BaX/IMBY POJib AepXaBu Yy PO3BUTKY
BULLOT OCBITU, NiABULLEHHI PIBHSA OOCTYMHOCTI Ans rpoMaasH HardaHHS B 3BO); HasiBHICTb TICHOMO 3B’A3Ky
Mixx o6csiramum iHaHCYBaHHS BULLLOT OCBITU Ta KiNIbKiCTIO aCcnipaHTiB; NO3UTUBHA TEHAEHLIS Y QiHAHCYBaHHI
BULLLOT OCBITU. ABTOPU O0XOOATb BUCHOBKY, O MOCWIEHHS BMJIMBY OCBITHbOI OOMIHAHTU Ha PO3BUTOK
iHdbopMaLiriHoi ekoHOMikM NoTpebye 3abeanevyeHHs NPOoakTUBHOI No3uuii 3BO (WwnsaxoMm mMoaepHisauii
iX OCBITHbOI, HayKOBO-AOCNIOHOI 1 iIHHOBALMHOI OiANbHOCTI); akTmBi3auii posni AepXaBHOrO CEKTOPY Y
3axXUCTi NpaB iHTeNeKTyanbHOI BNACHOCTI, CTUMY/IOBAHHI PO3BUTKY iHHOBALMHO akKTUBHUX MiIANPUEMCTB
Ta ix cniBnpauj 3 yHiBepcuteTaMmu, 3asy4eHHi iHBECTULLM Yy PO3BUTOK iHHOBALiNHOT iHppacTpykTypn 3BO,
KomepLuiani3auii iHHOBaLiNnHMX pe3ysnbTaTiB 4OCNIAXEHb B peasibHOMY CEKTOPI EKOHOMIKM.

Kno4yosi cnoBa: iHpopMmaLiiHa eKkoHOMIKa; OigxuTanisauisi; BiLa OCBITa; YHIBEPCUTET; Hayka; HaujoHaslbHa
€KOHOMIKa; iIHHOBaLli.

AbsikoHa A.

DOKTOP 9KOHOMMYECKNX HAaYK, OOLEHT,

NPOPEKTOP MO Pa3BUTUIO N MHHOBALUVSM, 3aBeayioLada, kadpenpa MapkeTuHra,

VHCTUTYT MEHEeXMEHTY MHPOPMALIMOHHBLIX cuctem, Pura, J1atBus

Xonsisko H.

OOKTOP 93KOHOMMUYECKNX HaYK, OOLEHT,

HauunoHanbHbIN yHMBEPCUTET «HepHMIroBCKasa NoNnTEXHUKa», HepHmMros, YkpanHa

Ayo6una M.

[OKTOP 9KOHOMMYECKNX HayK, Npodeccop,

3aBeaylowmin, kapenpa prUHaHCOB, BAHKOBCKOIo Aesna UCTpaxoBaHus,

HauuoHanbHbIN yHMBEpCUTeT «4epHUroBCckaa nonntexHuka», HepHmros, YkpanHa

XaBopoHok A.

KaHOuOaT 9KOHOMMYECKNX HaYK, OOLEHT,

YepHOBMUKMI HAaUMOHaNbHbIA yHMBEPCUTET nMmern l0punsa deapkoBmya, YepHoBLUbl, YkpanHa

depuiivin M.

KaHOuOaT 3KOHOMUYECKNX HayK, OOLLEHT,

YepHOBULKMIA HaUMOHaNbHbIA YHUBEPCcUTeT nMmeHn lOpunsa deapkoBurya, HepHoBLbl, YkpanHa
OOpa3oBaTesibHafA AOMUHaHTa pa3BUTUA UHPOPMALMOHHO 3KOHOMMUKM:

NaTBMNCKMIA Kenc ans YKpauHbl

AHHOTaUMS

BeeneHune. PasBuntue uudpoBON 3KOHOMUKM MNPOUCXOOAMUT MNO4, BAUSIHUEM COBOKYMHOCTU (PakTopoB,
0OHaKO CaMol MOLLHONM gBnsieTca obpasoBartenbHasg AOMUHAHTA. BbIClUMMK y4ebHbIMKU 3aBEOEHUSIMU
(BYy3) peanuayetcd OeATesIbHOCTb NO MOAroTOBKE KaapoB A MHPOPMAaLVMOHHON 3KOHOMUKN, Pa3BUTUIO
UMPPOBLIX HAaBbLIKOB MepcoHana, a TakXke MNPOBEeAEeHUIO0 NCCNefOBaHu, reHepaumm MHHOBaUM N UX
TpaHcdepa B peanbHbll CEKTOP 9KOHOMWKW. Llesib ctatby — npoaHanm3npoBaTb BAMSHWE BbICLLEMO
obpa3oBaHNA Ha AMHAMUKY WHOOPMALIMOHHOM 3KOHOMUKM Ha npuMepe JlatBuu € nocnenyioLlei
naeHTndUKaLMen nyqinx NPakTuK n nx agantaunein K yKpamnHCKMM CoLmanbHO-9KOHOMNYECKMM YCI0BUSIM.
MeTtononorvis uccnenoBaHna onpeaenseTcs peanndaunen rmybokoro CPaBHUTENBHOIO aHanmM3a passuTus
CUCTEM BbicLLero o6pasoBaHus JTatBun 1 YKpaunHbl; B Xo4e NCCNef0BaHNSA UCNONb30BaH METOL, NOCTPOEHUS
KyOMYECKMX PErPECCUMOHHBLIX MOLENEN B3aMMOCBS3MN MeX Ay nokasaTenamn. Mmnoresasi:

1) cywecTByeT 0O6BLEKTVMBHOE B3aMMOBUSIHME MEXOY YPOBHEM Pa3BUTUS SKOHOMUKWM CTPaHbl 1 06bemamMm
rocyapCTBEHHOro pMHAHCUPOBAHMS BbiCLLEro 06pa3oBaHus;

2) pazBuUTme MHGOPMALIMOHHOM SKOHOMMKW B 3HAYUTENbHOM CTENEHN AETEPMUHNPYETCHA YPOBHEM PA3BUTUSA
BbICLLEr0 06pa3oBaHus B CTpaHe, GMHAHCMPOBAHVEM NPOBEAEHUS HAYUYHbIX MCCNEA0BAHNN B By3aX.
Pesynbrartel. ABTOpaMu [oOKas3aHOo, 4TO NATBMWCKUA ONbIT peannsaumm cTpaTternn Ouoxutannsaumm
MOXET ObITb MOJIE3HbIM AN YKPaWHbI, yYUTbIBasA Hanuyme y ob6enx cTpaH psaa CXOXUX 3KOHOMUYECKUX,
coumanbHbIX, MEHTaIbHbIX, UCTOPUYECKMX YCITOBUI 1 HaKTOPOB pa3BuUTUS. Pac4eTbl MO 3KOHOMETPUYECKUM
MOAENSAM 3aBUCUMOCTU Mexay 00beMoM GMHAHCMPOBaHWS 1 6a30BbIMM NMOKa3aTensiMn pa3BuUTUS BbICLLETO
obpasoBaHua B YkpaunHe un JlatBum nokasanm: 06bemM GUHAHCMPOBAHUS CUCTEMbI BbICLLErO 06pa3oBaHns
He 3aBUCUT OT KONM4YEeCTBa BY30B; KONMYECTBO CTYOEHTOB 3aBUCUT OT OObemMa rocyaapCTBEHHOMO
dUHAHCMPOBAHUSA (3TO CBUOETENLCTBYET O BXXHOW POSIN rOCYAApPCTBa B Pa3BUTUM BbiCLLEro 06pa3oBaHus,
MOBLILUEHNN YPOBHSA OOCTYMHOCTU OAs rpaxaaH oOyyeHust B By3ax); HalnymMe TECHOW CBA3M MeXay
obbemamMn (PUHAHCUPOBAHUS BbICLUEro 00pa30BaHUS M KONIMYECTBOM acnUPaAHTOB; MONOXUTENbHas
TeHAeHUMs GUHAHCMPOBAHUM BbICLLIEFO 0O6pa3oBaHMA. ABTOPbI MPUXOAST K BbIBOAY, YTO YCUIIEHNE BAUSIHUS
0b6pasoBaTeNbHOM OOMWHAHTBI Ha pPasBuTue MHOOPMALMOHHOM SKOHOMUKM TpebyeT obecrnevyeHus
NPOaKTMBHOM MO3MUMN BY30B (MOOEPHM3aAUMM KUX O0Opas3oBaTesibHOW, Hay4YHO-UCCNenoBaTenbCKOM
M  MHHOBALUMOHHOMW [OEATesSIbHOCTW); aKTMBM3auMy poav rocygapCTBEHHON0 Cektopa B 3awmTte
WMHTEeNneKkTyanbHOW COOCTBEHHOCTUN, CTUMYIMPOBAHUN PA3BUTUS MHHOBALIMOHHO akTUBHbIX NpeanpuaTuii
N X COTPYOHMYECTBa C yHMBEPCUTETAMU, MNPUBAEYEHUN WHBECTUUMA B PasBUTME WHHOBALIMOHHOMN
MHOPACTPYKTYPbl BY30B, KOMMEPLUVann3aum MHHOBALMOHHbLIX Pe3ynbTaTOB UCCNEeO0BaHNM B pearbHOM
CEKTOPE 3KOHOMMUKMU.

KnioueBble cnoea: uvHPOPMALMOHHAA 3KOHOMWUKA; AUAXWTANM3auus; BbiCllee 06pa3oBaHuE;
YHMBEPCUTET; HayKa; HaLMOHaIbHAas 3KOHOMMKA; MHHOBALMN.

Djakona, A., Kholiavko, N., Dubyna, M., Zhavoronok, A., & Fedyshyn, M. / Economic Annals-XXI (2021), 192(7-8(2)), 108-124

110



ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF NATIONAL ECONOMY

1. Introduction

The development of information society in the XXI century occurs in the direction of the to-
tal digitalization of social and economic processes. The EU countries have timely recognized the
decisive transformational impact of information and communication technologies on the deve-
lopment of all spheres of economic activity. In 2010, the European Parliament adopted the Digi-
tal Agenda for Europe. In the framework of this document, 8 priority areas of the EU digitalization
were identified. Education and science are prominent among them (para. 2.5 «Research and in-
novation» and para. 2.6 «Enhancing digital literacy, skills and inclusion»). In Digital Agenda for
Europe, the responsibility of the countries-the EU member-states for solving the problem of un-
derdevelopment of digital skills of citizens till 2020 is attributed.

The implementation of the Digital Agenda for Europe is currently at its initial stage; however,
some results of its implementation can already be assessed (Giesenbauer et al., 2020; Kloch-
kova et al., 2020; Kulik et al., 2020). The Republic of Latvia, as a member of the EU, is also a
co-executor of this document. Aimost 99% of Latvian enterprises actively use computers and
information and communication technologies in their activity; 96% of big companies and 82.5%
of medium-sized companies have their own websites. The educational process at educatio-
nal institutions and universities is actively digitalized, modern information and communication
technologies are introduced, the practice of using distance, online courses is expanding (Po-
lishchuk et al., 2019; Degtyarova et al., 2018; Radionova et al., 2013; Marhasova et al., 2020;
Popelo et al., 2021). Finally, it brings the expected results: there is an increase in the develop-
ment level of digital literacy and digital skills of young people (Ershova et al., 2019; Grinberga-
Zalite et al., 2019). The above has a positive effect, firstly, on the competitiveness of graduates
of higher educational institutions in labor markets; secondly, it satisfies business demand for
ICT specialists (20% of all entrepreneurs in Latvia and the EU-28 hired ICT specialists) (Lezhe-
bokov et al., 2020; Liao et al., 2019).

According to the official Eurostat statistics, 24% of the Latvians have digital skills above the ba-
sic level. In the total number of employees in the country, 4.15% were workers in the field of infor-
mation and communication technologies (ICT); 3.97% - ICT services; 0.18% - ICT manufacturing.
The systematized parameters of employment of ICT specialists in Latvia in comparison with the EU
average are presented in Table 1.

Latvia is characterized by growing employment trends of ICT specialists, including those with
higher education. It is worth noting that Latvian employers are paying more and more attention
to the development of ICT skills of their employees: in 2020, 17% of all enterprises in the coun-
try trained staff to develop their ICT skills (in 2018 - 11%). According to official statistics, in 2020,
only 2% of enterprises had difficulties by filling vacancies requiring ICT skills (mean value in the
EU - 5% in 2020). The analysis of trends in the digitalization of the Latvian economy has shown
their consistency with the European trends. That is why, the experience of Latvia is valuable for

Table 1:
Employment of ICT specialists
- % of the employed ICT |Employed ICT specialists by| Employed ICT specialists
Para- | Employed ICT specialists, specialists in the total educational attainment by educational attainment
meter thous. peoplir - L " -
number of employees level - tertiary education, |level - tertiary education, %
thous. people

Year EU-27 Latvia EU-27 Latvia EU-27 Latvia EU-27 Latvia
2005 6054.1 29.2 3.3 3.0 2926.1 11.1 47.6 37.1
2006 6368.2 27.4 3.4 2.7 3150.5 9.2 48.4 32.6
2007 6559.4 28.0 3.4 2.6 3220.1 12.2 48.3 42.3
2008 6727.8 29.0 3.5 2.8 3311.1 13.8 48.5 45.8
2009 6739.6 24.5 3.6 2.7 3477.8 12.5 50.8 49.3
2010 6767.0 23.6 3.6 2.8 3541.9 12.6 51.6 52.1
2011 5620.5 21.9 3.0 2.5 3090.6 13.3 54.8 59.8
2012 5913.8 19.6 3.2 2.2 3255.7 11.8 55.1 59.4
2013 6119.3 21.8 3.3 2.4 3443.3 13.2 56.3 60.0
2014 6302.5 22.5 3.4 2.5 3681.2 13.0 58.4 56.1
2015 6540.6 24.7 3.5 2.8 3902.1 15.8 59.7 62.4
2016 6908.3 24.6 3.6 2.8 4174.7 16.9 60.4 68.3
2017 7173.4 25.3 3.7 2.8 4431.8 16.8 61.8 66.2
2018 7570.3 23.5 3.8 2.6 4713.4 14.3 62.3 60.7
2019 7846.2 28.6 3.9 3.1 4981.5 17.8 63.5 62.1
2020 8431.3 33.0 4.3 3.7 5372.5 21.9 63.7 66.5

Source: Compiled by authors according to the data of the Statistics Service of the European Union
(https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do)
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countries that are currently trying to join the global digitalization process, introducing innovative
technologies in all spheres of society’s activities. Ukraine is one of such countries.

The existing statistical base in Ukraine does not allow to fully access the trends of the econo-
my digitalization. As Ukraine is not a member of the European Union, the data for the country are
not available on Eurostat. However, the results of the study of existing statistical indicators allow
us to state that in Ukraine, the information economy is only at the formation stage. Accordingly,
the need to find acceptable strategies for digitalization of the national economy tested in practice
is actualized.

Latvia’s experience for Ukraine may be acceptable, first of all, as both countries are characte-
rized by quite similar economic, historical, mental and cultural features (common past, similarity
of the citizens’ mentality, similar development trends of national economies). However, along with
this, there is a difference in the pace, intensity, effectiveness of digitalization.

While in Ukraine only in 2020 the program «Country in a smartphone» (e-government) is an-
nounced, in Latvia since 2017 almost 70% of the population uses the Internet to communicate
and receive information from government officials. As of 2018, according to the State Statistics
Service, 95.5% of the enterprises in Ukraine used computers (99,8% - in Latvia). However, on-
ly 32.8% of the average number of employees of the Ukrainian enterprises used computers; of
this number, only 82.6% of employees had access to the Internet. More than 10.000 enterprises
had ICT specialists and 3082 enterprises hired ICT specialists. Problematic for Ukraine are the is-
sues of staff training in the field of information and communication technologies, in particular: only
1804 enterprises organized appropriate courses for their employees; 2025 companies conduc-
ted training for other employees; higher activity in this aspect is observed among small enterpri-
ses (with average number of employees less 50 persons). Information economy of Ukraine is in its
infancy and needs highly qualified ICT specialists. This, in turn, leads to a number of challenges to
higher education as a system of training and retraining the staff.

The authors’ team of this article is presented by scientists of Latvia and Ukraine. The analy-
sis of the official data of the Latvian Statistics Bureau and Eurostat, the State Statistics Service of
Ukraine allows us to state that Latvia’s experience in the field of the education development, sup-
port for the development of new technologies, digitalization of all spheres of society deserves at-
tention, given the presence of significant achievements, and, in part, taking into consideration na-
tional characteristics, that can be borrowed for the higher education development in Ukraine.

2. Brief Literature Review

Problems of the information economy development are covered by a number of scientists, and
among them, it is appropriate to identify the founders of the information society concept, namely
Bell D. (1973), the founders of the information economy theory, in particular: Castells M. (1999),
Masuda Y. (1983) and Porat M. (1977). The analysis of modern research of information economy
shows that many scientists define it as a global trend of economic development, without which the
existence of society is impossible today (Vertakova et al., 2013; Woznicki, 2013; Wu et al., 2009;
Zalite et al., 2020). The ability to generate knowledge and innovation makes it possible to increase
the competitiveness of both the country and its regions, which, in turn, determines the pace of
their social and economic development. In this direction, the need to determine levels of the infor-
mation economy development and its structural components (educational, research, innovation)
and each of them in particular is actualized (Shkarlet et al., 2019; Shalimova et al., 2020; Voron-
tsova et al., 2019; Zatonatska et al., 2019).

Sannikova A., Dobele A. & Zvirbule-Berzina A. (2015), Vidruska R. (2016), Zvirbule A. & Grin-
berga-Zalite G. (2017), Popelo O. (2017) devoted their works to the research issues of informa-
tion economy and its influence on education of the EU countries in general, and Latvia in particu-
lar. These researchers determined that the nature of education in economic reality was associated
primarily with the transition to knowledge economy, and people’s knowledge acquired during the
training process becomes a real factor of production, creating high added value.

Despite the availability of scientific developments devoted to the study of information so-
ciety and information economy, the issues of assessing the impact of education and universi-
ties, in particular, on the information economy dynamics remains insufficiently disclosed in the
scientific literature.

In our study, we proceed from the hypothesis of the interaction of higher education and infor-
mation economy. On one hand, information economy creates specific challenges to the higher
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education system, causing the transformation of its activities, in particular, such as: dynamization
of social and economic processes; knowledge transformation into the productive force and com-
modity; spread of ICT; creation of the global information field; virtualization of workplaces; prob-
lems aggravation of information security and protection of intellectual property rights.

On the other hand, the higher education system and universities play a decisive role in the
processes of the creation and development of information economy, as they determine the
dynamics of its individual structural components. It is higher education institutions that train a
new generation of employees who have digital competencies, are media literate, able to gene-
rate innovations and quickly adapt to work with the latest technologies (Cosmulese et al., 2019;
Ivashchenko et al., 2017; Shaposhnykova et al., 2018; Vovk et al., 2020). In addition, universi-
ties concentrate powerful intellectual capital, enabling them to conduct quality research, scien-
tific discoveries and innovative developments with their subsequent commercialization in the real
sector of the national economy (Bekkers et al., 2008; Kholiavko et al., 2020; Shkoda et al., 2020).

3. Research Methodology

The research methodology is conditioned, first of all, by the implementation of the in-depth
comparative analysis of the development of higher education systems in Latvia and Ukraine, the
search for common and distinctive features of these systems functioning. By conducting the re-
search, the following hypothesis were considered:

1) there is an objective interaction between the level of economic development of the country and
the amount of public funding for higher education;

2) the information economy development is largely determined by the level of higher education
development in the country, funding for research at higher education institutions and individual
research institutions.

The study is based on the comparative analysis use of the higher education development in
Latvia and Ukraine, which directly requires the use of statistical and econometric research me-
thods that include, first of all, the index analysis and the traditional correlation-regression method
of cognition.

Within the study, we used the method of constructing cubic regression models of the relation-
ship between indicators. The equation of this model can be represented as the following algeb-
raic expression:

The construction of the outlined models of the relationship between economic and social indi-
cators was also accompanied by the verification of these models for adequacy, which was carried
out by determining the coefficient of determination (R) and the F-criterion.

4. Results

As noted above, Latvia’s experience can be useful for Ukraine, as after the collapse of the So-
viet Union, the initial conditions for the development of each country were quite similar. Each of the
outlined countries faced a significant number of similar economic, social and mental problems.
Some of these problems remain identical and relevant today. In Figure 1, statistical information on
common trends in social development and the development of educational system in Latvia and
Ukraine is presented.

Therefore, the analysis of Figure 1 allows us to state that during the last ten years both in Latvia
and in Ukraine there is a tendency to decrease the population, which negatively affects the deve-
lopment of higher education systems in both countries.

In connection with this trend, we observe a similar trend of decreasing the number of students
and postgraduate students in each of the countries; gradually, although at different rates, the
number of educational institutions of the lll-IV accreditation levels is decreasing.

Thus, it is possible to detrmine the existence of some common features in the higher edu-
cation development of the mentioned above countries. However, conducting a more detailed
comparative analysis of the higher education development in these countries, using not only
absolute indicators, but also relative indices, allows us to determine in more detail the basic
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differences between the higher education development in Latvia and Ukraine. Relative informa-
tion is submitted in Figure 2.

Itis logic that the higher education development in the country depends on the development of
the national economy, which determines the state’s ability to provide sufficient funding for higher
education institutions, to finance the development and implementation of new innovations and in-
formation technologies.

In general, the trend of GDP change in Latvia and Ukraine indicates the unstable state of growth,
which is accompanied by recessions and declining economic activity. This tendency is similar
among the countries.

However, the calculation of GDP per capita shows the difference between economic develop-
ment of the countries and their ability to finance higher education. If at the end of 2020, the GDP
per capita in Latvia was 15.44 thous. euros, then in Ukraine - only 3.46 thous. euros. This once

Figure 1:
Dynamics of the indicators of the higher education development in Latvia and Ukraine, 2010-2020
Source: Compiled by authors according to the data of the State Statistics Service of Ukraine
(http://www.ukrstat.gov.ua) and Central Statistics Bureau of Latvia (http://datal.csb.gov.lv/pxweb/en)
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Figure 2:
Analytical information concerning the higher education development in Latvia and Ukraine in 2010-2020
Source: Compiled by authors based on the data of the State Statistics Service of Ukraine
(http://www.ukrstat.gov.ua) and the Central Statistics Bureau of Latvia (http://datal.csb.gov.lv/pxweb/en)
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again confirms that Latvia’s experience in reforming the national economy and the social sphere
in general is useful for Ukraine.

Available stable long-term economic development allows Latvia to actively finance higher edu-
cation, to invest in the development of new information technologies that improve the life of so-
ciety. The data of Figure 2 show that over the last decade in Latvia, the volume of finances for higher
education increases. However, in Ukraine this situation is not stable that is due to the periods of
economic and political instability. Determining the indicator of public spending on higher education
per capita shows that in Latvia in 2020 this figure was three times higher than in Ukraine.

This situation indicates that the higher education system in Ukraine needs more funding to ena-
ble it to produce new knowledge, technologies and innovations. Itis clear that countries with higher
economic development than in Latvia, today invest in higher education even more financial resour-
ces, which allows them to ensure a high competitiveness level of the national economies.

In addition, information in Figure 2 shows that the amount of funding for higher education in
Latvia allows to attract more students to study, to fund the research of the greater number of
postgraduate students. If you look at the statistics, you can see that in Latvia the number of stu-
dents and postgraduate students per 10.000 of population is an order of magnitude higher than
in Ukraine. Naturally, a significant number of students studies at their own expense. However,
postgraduates’ training takes place in the vast majority of cases at the expense of budget fun-
ding. Thus, if in Ukraine in 2020 there were 6 postgraduate students per 10.000 persons, then
in Latvia - 11 postgraduate students, which is almost twice as many. It should be noted that this
result in Latvia was achieved with a declining population in the country and the total number of
postgraduate students in the country. However, the rate of decline in the outlined indicators in
Latvia is an order of magnitude lower than in Ukraine.

For example, in Latvia during 2010-2020 the number of postgraduate students decreased from
2.42 to 2.0 thousand persons. During the same period, the number of postgraduate students in
Ukraine decreased for 10.000 persons, from 35.65 thousand person to 25.66 thousand persons.
In fact, for 11 years the number of postgraduate students in the country decreased for 30.0%,
which is a serious indicator of declining science development in the country, reducing the level of
innovation and competitiveness of the national economy, and this, in our point of view, which is the
most important, decreasing the potential to producing new knowledge, technologies, innovations
in long-term perspective, which is important to ensure stable conditions for, above all, intensive
economic development in future.

As already mentioned, there is a coevolutionary link between the development of the coun-
try’s economy and the amount of funding for higher education, the essence of which is that GDP
growth in general should increase the amount of funding for higher education, as the state has
additional revenues. On the other hand, the intensification of scientific activities, financing of in-
novative developments and technologies should contribute to the economic development of the
country, ensure the competitiveness of goods and services in international markets. Let’s ana-
lyze how the outlined connection is typical for Latvia and Ukraine. In Figure 3, the relevant infor-
mation is presented.

Therefore, based on the data in Figure 3 we can see that in 2020 in Latvia, the growth of
the country’s GDP by 1 euro contributed to the funding increase by 0.009 euros. In Ukraine,
these figures are lower (2020 - 0.012 euro). This indicates that in Latvia, economic growth in
the country is used to increase funding for higher education creating conditions for further de-
velopment of the national economy in the long run. It is also worth noting that in Latvia, with
the GDP growth in the country, as a rule, the rate of the increase in funding for higher educa-
tion is always higher.

Accordingly, the financing of higher education has a positive effect of the GDP formation. It
is clear that the GDP formation is influenced by a large number of factors. However, it is signi-
ficant that in Latvia during 2015-2020 there is an increase in the ratio between the financing of
higher education and GDP of the country. The provision of this important ratio confirms the ra-
tional use of additional financial opportunities that arise in the state in the process of econo-
mic growth.

In Ukraine, the situation is somewhat similar, but there is no clear correlation between the
growth rate of the higher education funding and the increase in the country’s GDP. During
2015-2020, there is a situational change in the GDP indicator per 1 hryvnia of the higher edu-
cation funding. In general, the data presented in Figure 3 show that for Ukraine the correlation
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Figure 3:
Correlation of the expenditures for higher education and the GDP volume in Latvia and Ukraine, euros
Source: Compiled by authors based on the data of the State Statistics Service of Ukraine
(http://www.ukrstat.gov.ua) and Central Statistics Bureau of Latvia (http://datal.csb.gov.lv/pxweb/en)

between the country’s GDP and the funding amount for higher education is not constant, in con-
trast to Latvia. Accordingly, this situation needs to be changed. The outlined conclusions are also
confirmed by the results of the correlation-regression modeling of the coevolutionary relation-
ship between the economic development level of the countries and the amounts of funding for
their higher education systems. The results of this modeling are presented in Figure 4.

The data presented in Figure 4 give grounds to assert that the econometric models of the rela-
tionship between GDP of Latvia and Ukraine and the amounts of financing for higher education in
these countries obtained in the process of using the correlation-regression method show a close
connection between these indicators. In general, these models are adequate and reflect actual
trends in the higher education development of the mentioned countries. In addition, the obtained
results confirm the importance of the achieving in the country the state, when under different con-
ditions of economic development, the expenditures for the higher education financing are stable
and do not decrease as a result of the declining GDP growth.

Itis also important to increase funding for higher education while gaining positive trends in eco-
nomic development. In this case, the obtained additional economic opportunities should be used
rationally and unambiguously directed to the development of education, science, which allows to
gradually form a solid foundation of the information economy development.

It is logical that the availability of sufficient funding for the effective development of higher edu-
cation in the country does not mean that such funding is used rationally, and the country creates
the preconditions for its own innovative development. In this case, it is really important to under-
stand the efficiency of spending the available funds, how they are distributed among higher edu-
cation institutions. That is, the quality of funding for higher education largely depends on the insti-
tutional capacity of the state to ensure this quality.

The basic condition for the social and economic development of any country is the availability
of higher education for its citizens. In this case, the issues of financing the education of citizens at
the expense of the state, providing them with this right, providing financial resources for research
within higher education institutions and research institutions become important. In Figure 5, the
results of modeling the influence of financing on the individual aspects of the higher education de-
velopment in Latvia and Ukraine are presented.

Thus, in Figure 5, the econometric models of the relationship between funding and three basic
indicators of higher education are presented, namely: a number of higher education institutions,
a number of students and postgraduate students. The analysis of the outlined models gives the
chance to formulate the following conclusions:
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1. The amount of funding for higher education system of Latvia does not depend on the num-
ber of higher education institutions (R = 0.48; F = 0.71). However, a different situation is observed
in Ukraine. There is a strong correlation between the number of higher education institutions of the
IlI-1V accreditation levels and the amounts of funding for their activities (R = 0.93; F = 14.05). This
situation indicates the inefficiency of spending public funds, some of which are spent for main-
tenance of these institutions in Ukraine, rather than on supporting the education of students and
postgraduate students. This relationship is confirmed by the analysis of the inverse correlation bet-
ween the number of higher education institutions and the amount for their funding. For Latvia this
relationship is not visible (R = 0.76; F = 3.24), but for Ukraine it is quite stable (R=0.92; F = 13.03).

Figure 4:
Modeling of the coevolutionary relationship between GDP and the amounts
of funding for higher education in Latvia and Ukraine
Source: Compiled by the authors
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Figure 5:
Modeling of the relationship features between financing of the higher education developmentin
Latvia and Ukraine
Source: Compiled by the authors
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2. Unequivocally, the number of students in both countries depends on the amount of public fun-
ding, which indicates the important role of the state in the higher education development, increa-
sing the level of accessibility for citizens to study in higher education institutions of the llI-IV accre-
ditation levels. We’d like to note that in both Latvia and Ukraine, education also takes place at private
expenses. However, the role of the state in funding students’ education is important. In particular,
thistendencyis more pronouncedin Latvia (R=0.99; F=109.4) than in Ukraine (R=0.91; F=11.11).
In this way, the outlined countries are trying to make access to higher education for their citizens
more accessible. In addition, we’d like to note that in Latvia at the same time, against the back-
ground of the constant decrease in the number of students (for 2010-2020 -24.36%), the amounts
of funding increase (for 2010-2020- +72.49%). In Ukraine, this tendency is not stable, there is a
gradual resumption of funding for higher education after a difficult period of social and economic
shock during the period 2014-2015 (for 2010-2019 -18.8%). At the same time, the number of stu-
dents decreased during 10 years for 1 million people (for 51.53%).

3. It is worth noting the close relationship between the amounts of funding for higher educa-
tion in Latvia and Ukraine and the number of postgraduate students. It also indicates the impor-
tant role of the state in funding the research. The outlined relationship is strong both for Latvia
(R=0.88; F=8.78), and Ukraine (R =0.92; F = 13.86). Thus, we can state the leading role of the
state in financing postgraduate education, investing in the development of science and finding
new innovation ideas and technologies. However, it is also worth noting that the outlined funding
is based on the following trends: in Latvia during 2010-2020 the number of postgraduate stu-
dents decreased for 418 persons by increasing the amount of expenditures for higher education
financing. In Ukraine during 2010-2020 the number of postgraduate students decreased for 9,98
thousand persons by decreasing the amounts of higher education financing. Thus, it can be ar-
gued that underfunding for the development of higher education institutions of the IlI-IV accre-
ditation levels in Ukraine has led, first of all, to the reduction in government spending and training
of postgraduate students, which negatively affects scientific potential of the state.

In addition, within the article, in order to identify further trends in the financing of higher educa-
tion in Latvia and Ukraine, a forecast of government spending in this area is conducted. The results
of this modeling are presented in Figure 6.

The data analysis of Figure 6 indicates a positive trend of increasing the amount of funding for
higher education in Latvia and Ukraine. It is also clear that, given the retrospective trend in this in-
dicator, the growth of public spending on higher education in Latvia will increase faster than in in
Ukraine. However, the positive general trend of gradual growth of these expenditures gives ground
to assert the further active development of higher education in both countries, increased funding
in this area, which should promote scientific development, actively involve countries in the global
processes of the society digitalization.

Figure 6:
Forecasting the amounts of funding for higher education in Latvia and Ukraine till 2022
Source: Compiled by the authors
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Summing up, we should note the results of the comparative analysis of the higher education de-
velopment in Latvia and Ukraine. By financing this area, we can indicate the important role of edu-
cation in the information society development. This is logical given the fact that it is higher educa-
tion institutions that train the staff capable of acting and thinking innovatively, as well as conducting
research aimed at generating innovations and producing the latest technologies. In other words,
universities prepare the basis not only for staffing the development of information economy in the
country, but also lay the foundation for innovative development of the national economy, creating
conditions for the introduction of new information and communication technologies in the activi-
ties of economic entities. The results of modeling the pace of economic development of Latvia and
Ukraine and the amount of funding for higher education confirm this statement.

The detailed analysis allows us to formulate the following basic and current problems in the de-
velopment of this sphere in Ukraine:

- difficult geopolitical situation in the country, which deepens social and economic problems and
negatively affects solvency of the population (including services consumers of higher educa-
tion institutions) and etc.;

- demographic situation, which leads to the decrease in the number of entrants and applicants
for higher education in the country;

* migration processes, which are manifested, on one hand, in the departure of young people to
study at foreign universities; on the other hand-in the departure of scientific personnel abroad
for work;

+ low competitiveness level of the domestic universities in the global educational space;

+ lack of funding for higher education institutions in Ukraine, low level of the diversification of
funding sources;

- insufficient use of public costs for the higher education development;

- rather low autonomy level of higher education institutions, which complicates the processes of
using budget funds, the over-regulation of this process.

In our opinion, it is expedient to support the information economy development at the national
level on the basis of stimulating the higher education development. After all, it is universities that
manage to integrate educational, research and innovation activities, as well as to ensure the trans-
fer of innovation research results to the real sector of the national economy.

5. Conclusion

Ukraine has regulations aimed at informatization of the national economy, but in practice they
are implemented rather slowly and do not bring the expected effects. The implementation of
measures to digitalize the economy is often inconsistent, fragmentary.

The digitalization of Latvia is carried out systematically and with the involvement of a wide range
of stakeholders. The Government of Latvia is gradually implementing a set of measures to digita-
lize social and economic processes, which are the result of the well-thought-out and agreed with
scientists, business and community strategy. In 2013 The Cabinet of Ministers adopted The In-
formation Society Development Guidelines 2014-2020. Much attention in this document is paid
to higher education as a determining factor in the information economy development. In particu-
lar, the Government highlighted The Action Direction «ICT Educationand E-Skills» and The Action
Direction «ICT Research and Innovation». These directions and corresponding measures are not
separated from the general strategic plan on the country’s digitalization, but are harmonized with
all other measures within the framework of the Information Society Development Guidelines. A re-
search component is integrated in the general strategy of the country’s digitalization. The planned
measures to digitalize the economy and improve e-skills are aimed at the broad target audience,
namely: civil servants, entrepreneurs, the unemployed, employers, teachers, universities, stu-
dents, the employed population. The institutions responsible for these measures’ implementa-
tion include ministries, specialized agencies, research institutes and higher education institutions.
The advantage, in our opinion, is that Latvia does not have a separate independent strategy for the
e-skills development. Instead, it is an integrated Instead, it is an integrated part of a number pro-
grams and strategies on the information society development in Latvia. This ensures the comple-
xity and unity of the digitalization of the social and economic process in the country.

The strengths of the digitalization processes management in Latvia include effective fund-
raising. Some of the measures to digitalize the economy in Latvia (including measures to de-
velop e-government) were implemented with the financial support of the European Union (The
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EU Structural Funds). For Ukraine, being a non-EU member, an access to the EU programs is
limited. However, Ukraine has open access to participate in a number of EU grant programs on a
competitive base. Therefore, it is advisable to intensify the participation of the Ukrainian institu-
tions in such programs (higher education institutions that concentrate the strong intellectual po-
tential of the country have special prospects in this direction).

Implementation and coordination of the measures for the development of digital and ICT skills by
the population is the mission of LIKTA (Latvian Information Communication Technologies Associa-
tion), which unites IT companies, research institutes, higher education institutions. On the incentive
of LIKTA, the Memorandum on promoting the development of e-skills in Latvia was created. Through
LIKTA's efforts, dozens of the latest ICT courses have been developed and implemented for stu-
dents of different ages (more than 1.500 participants). One of the main LIKTA's achievements is the
consolidation of efforts of various stakeholders, namely: public sector (ministries), entrepreneur sec-
tor (IT industry; enterprises having ICT specialists; enterprises developing information technologies);
sector of higher education (universities which form digital and e-skills by students and which carry out
research in the ICT sphere); non-governmental sector (NGO’s in the ICT sphere). Latvia has managed
to develop a stakeholder partnership, which is an important experience for Ukraine, which is currently
characterized by an imbalance in the interests of universities, research institutes, business, communi-
ty and government. It should be emphasized that the effectiveness of measures on the economy digi-
talization is directly dependent on the level of information, communication, innovation, research infra-
structure, which in Latvia is given special attention by authorities at the local and national levels.

The described above positive experience of the Republic of Latvia can be successfullyimplemented
in Ukraine provided that it is adapted for domestic social and economic trends. An important prerequi-
site should be the intensification of stakeholder cooperation, ensuring a proactive position of universi-
ties in such collaboration, the intensification of state influence on the digital transformation processes
of the higher education digitalization. The latter should be focused on the implementation of a set of
measures to guarantee the compliance with intellectual property rights; to expand support for innova-
tive economic entities; to develop the innovation infrastructure (including on the basis of higher edu-
cation institutions); to stimulate the growth of private investments in the development of education and
science; to increase the applied value and investment attractiveness of the research results; to accele-
rate the pace of the commercialization of the research results of higher education institutions.
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