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WHHOBALIMOHHbIV MNOTEHUWUAIN PETMOHOB BbILLEMPALCKOW MPYMMbI

Mapuyw Yynuy

O6bexkm uccnedosaHusi. OCHO8Has uesib aHanu3a — onpedenume UHHO8aUUOHHbIU nomeHyuas U ypoeeHsb

8 peauoHax Bbiwezpadckol epynnbl, 4yepe3 25 nem rocre Hadyana 3KOHOMUYEecKUX rpeobpasosaHull.

KoHmposnbHolU moukoli 8 aHanuse sensgemcs Egponelickuli coo3 U €20 CpedHUe 3Ha4YeHUsI C MOYKU 3PEHUS
8bIbpaHHbIX rokasameriel, Xxapakmepu3yruux UHHO8auuu.
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EKOHOMIKA 3HAHb, IHHOBALIMHA EKOHOMIKA

Memodsb1, komopble ucrnosib3o8anuck 8 xode uccrsiedosaHus. B aHanuse ucrnonb3osanucb 0ea Mmemooa.
B meopemuuyeckol 4acmu ucrionb3yemcs mMemod uccrnedogaHusi iumepamypel. B amnupuyeckol dyacmu —
cpasHumernbHbIl Memod, 8 paMKax Komopoeo rpusedeHO cpasHeHuUe omoeribHbIX roKazamernel
UHHOBaUUOHHO20 nomeHyuana aocydapcme Bbiwezpadckol pynnbi co cpedHumu no Eeponetickomy Coro3y
rnokaszamersnsimu.

Pe3ynbmamsi uccnedogaHus. ViHHo8ayuu U UHHOBAUUOHHOCMb 60sbUWe He C85i3aHbl UCKITHYUMEbHO C
3KOHOoMuyYeckol OesimesnibHocmblo. OHU makxe COOMHOCAMCS C 20Cy0apCmeeHHbIM yrpasieHUeM Uu
yerroeevyecKUMU OMHOWEHUSMU. VMIHHO8ayUOHHOCMb peauoHa S8/19emcsi CoOcmagHoU Yacmbl UHHO8auul ecex
eduHuy, deticmeyrowux Ha 0aHHOU meppumopuu, u orpedesisiem AoCMUXeHUE KOHKYPEHMHbIX peuMyu,ecms.

Bbiweepadckas pynna bbina cpopmuposaHa e Haqane 1990-x 2o0os. OH 06beduHssem coceOHUE cmpaHbl
LlenmpanbHol u BocmouyHou Egporibi, Komopble 00HO8PEMEHHO Hayaru 3KOHOMUYECKYH mpaHcgopMayuro.

UHHOBaUUOHHbIU nomeHyuan peauoHoe Bbeiuwezpadckol [pynnbl HUSKUL 8 cpagHeHUU co cpedHum no EC.
Umo ewe xyxe, 8 nocnedHuUe 200bl omcmasaHue rno MHo2uM 351eMeHmam 3moao rnomexyuana ycyaybunocs. B
Kadecmee ripuMmepa MOXHO rpugsecmu makue riokazamersu, Kak pacxo0bl npedrnpusmul Ha uccredosaHus u
paspabomku, ydacmue 8 0by4yeHUU Ha MPOMsKeHUU 8Cel XU3HU, Ulu 3aHIMOCMb 8 8bICOKOMEXHOM02UYHOM
cekmope. OOHUM U3 HEeMHo2uX M[oMmMeHyuanos, Komopble Mo2ym onpedenums  3KOHOMUYECKYIO
KOHKYpeHmocrnocobHocmb 2pynnbl V4 e Oydywiem, S6ns10mes Jyerogedeckuli kanumarsn U 8bICOKUL ypO8eHb
obpa3zoeaHus 8 obujecmee. B pe3ynbmame aHanu3a makxe 8bISICHUIIOCh, Ymo cpedu cmpaH Bbiwezpadckol
Ipynnbi UHHOBAUUOHHBLIU MomeHyuan Haubornee cocpedomoyeH 8 HYewickom u BeHeepCcKoM peauoHax. Omo
ObI10 MakKXe ompaxeHo 8 CyMMapHOM pelimuHee UHHOBaUUOHHOCMU. Ymo makxe 8axHO, OMmHOCUMEsbHO
8bICOKUU YpOBEHb UHHOBAUUOHHO20 omeHyuana xapakmepeH O7s CMOJUYHbIX Pe2auOH08, KOomopbie
XapaKmepu3yrmcsi 8bICOKUM YposHeM rnpedrnpuHuUMamernscmea, bosiee 8bICOKUM ypoeHeM obpa3osaHus u
bonee akmugHoOU Hay4HO-uUccriedosameribCKol desimesibHOCMbio rpednpusimudl.

O6nacmb npumMeHeHus1 pe3ysibmamoe: 20Ccy0apCmeeHHble azeHmcmea o Mnodoepx ke UHHosauud,
Ope2aHbl MECIMHO20 caMOoyrpaesieHuUs], omeeyaroujue 3a pecuoHalbHble UHHO8ayuUu, npednpuHuMamernu.

Bbie0o0hbl. WHHOBaLUOHHOCMb ce200Hs paccmampuegaemcs KaK Krroyesou ¢akmop
KOHKypeHmocrnocobHocmu cmpaH u pe2uoHo8. Huskuli uHHO8aUUOHHbIU nomeHyuasn peauoHos Boiwezpadckol
epynnbl enusiem Ha ux criaboe 3KOHOMUYECKOE [0JI0KeHUe 8 cpasHeHuUu ¢ bonee pa3sumbiMu cmpaHamu.
lMosmomy KpaliHe eaxHO, 4mobbi enacmu noddepxusanu omdesibHble 3reMeHMbl 3MOo20 rnomeHyuarna,
0Cco0beHHO yHUBepcumemckoe obpasosaHue.

Knroyeebie crioga: UHHOBayuu, UHHOBAUUOHHBIU nomeHyuarsn, Beiweepadckas [pynna, peauoHarbHbie
UHHOBaUUU.

IHHOBALIIMHWIA NOTEHLUIAN PErOHIB BULLETPAACHKOI FPYNU

Mapiyw Yyniy

06'ekm docnidxeHHss. OcHogHa Mema aHaridy - u3Ha4Yumu iHHogauilHuUl nomeHujarn i piseHb 8 pezcioHax

Buweepadcbkoi epynu, yepes 25 pokig ricnsi noyamky eKOHOMIYHUX repemeopeHb. KOHMpPOobHOI MOYKoK 8

aHanisi € €eponelcbkuli cow3 | U020 cepedHi 3Ha4YeHHsT 3 MOYKU 30py O0OpaHux [OoKa3HUKig, W0
Xapakmepusytomsb iHHosaujl.

Memoodu, siki sukopucmoseyeasnucs 8 xo0i docnidxeHHs1. B aHanisi sukopucmosysanucsi dea memodu. B
meopemuyHili 4acmuHi sukopucmogyembcsi Memo0d O0cCniOxeHHs rnimepamypu. B eMmnipuyHil Y4acmuHi -
ropieHsNbHUU Memod, 8 pamMKax K020 HageOeHO MOPIBHSIHHS OKPeMUX oKa3HUKIe IHHO8ayiliHo20 nomeHuyiany
Oepxxas Buweepadcukoi pyrnu 3 cepedHimu rno €eponetickkomy Coro3y rnokasHukamu.

Pe3ynbmamu docnidxeHHs1. IHHosauii ma iHHosauitiHicmb binbwe He 108'a3aHi BUKITHYHO 3 EKOHOMIYHOO
disnbHicmio. BoHu makox cniggiOHOCAMbCS 3 Oep)xas8HUM  yrpassniHHSAM | JTI0OCBKUMU  8IOHOCUHaMU.
IHHoBaUuilHicmb pezioHy € ckado8or YacmUHOK iHHOBaUil 6cix 0OUHUUb, Wo Oitomb Ha OaHili mepumopii, i
8U3Hayae 00CsIi2HEeHHST KOHKYPEeHMHUX rnepesae.

Buweepadceka [pyna byna cgopmogaHa Ha nodamky 1990-x pokie. BiH 06'€dHye cyCiOHi KpaiHu
LlenmpanbHoi i CxidHoI €8ponu, siki 0OHOYacHO rovasiu eKOHOMIYHY mpaHcgopmauiio.

IHHoBauiGHULU nomeHuian pezioHie Buwezapadcbkoi [pynu HU3BbKUU 8 MopieHsIHHI i3 cepedHim no €C. Lo we
eipwe, 8 ocmaHHi poku eidcmaeaHHsi 3 bacambOX enieMeHmis Uyb0o20 romeHuiany noaipwunocs. 5k npuxnad
MOXHa rnpueecmu maki MoKa3HUKU, K eumpamu ridnpuemcme Ha 0oCrnidxXeHHs i po3pobKuU, ydacmb 8 HagYaHHI
npomsi2oM ycbo20 xumms, abo 3alHsamicmb Yy eUCOKOmexHoroaidHomMy cekmopi. O0HUM 3 Hebazambox
rnomeHuyiarnie, sKi MOXymb 8U3Ha4UMU €KOHOMIYHY KOHKYPEeHMOCNPpOMOXHicmb epyrnu V4 e malbymHbomy, €
modebkul kaniman i eucokul pieeHb oceimu & cycrinbcmei. B pe3ynbmami aHanizy makox 3'acyearnocs, wo
ceped KpaiH Buweepadcbkoi [pynu iHHOBayilHUU nomeHuian Halbinbw 3ocepedxeHul 6 Yecbkomy i
Yaopcbkomy peczioHax. Lle 6yno makox g8idobpaxeHo 8 cymapHOMy pelmuHay iHHogauyiliHocmi. LLjo makox
8aX/1UB0, 8IOHOCHO BUCOKUU pigeHb iHHOB8AUIUHO20 riomeHruyiany xapakmepHul 0711 CMOIUYHUX Pe2ioHi8, SiKi
XapakmepusyombCsl 8UCOKUM pieHeM nidnpuemMHuUymea, binbw 8UCOKUM pigHeM oceimu i 6inbuw akmugeHol
HayKo80-00CiOHUYbKOK JisifibHiCmo nidnpuemcma.

O6nacmb 3acmocyeaHHs1 pe3ynbmamie: OepxaeHi azeHmcmea 3 nidMpUMKU HHoeauil, opaaHu
Micuyesozo camospsidyeaHHs, siki 8idnogidatome 3a pezioHasbHi iHHogsauil, nidnpuemu.

EkoHoMiYHMI BicHUK yHiBepcuTeTy | Bunyck Ne 38 15



EKOHOMIKA 3HAHb, IHHOBALIMHA EKOHOMIKA

BucHoeku. IHHogayiliHicmb cb0200Hi po32riadaembCsl K KIIH4Y08UU ¢hakmop KOHKYPEeHMOCIPOMOXHOCMI
KpaiH i peeioHige. Hu3bkul iHHOBauiliHuli nomeHuyian pezioHie Buwezpadcbkoi epynu ernueae Ha ix criabke
€KOHOMIYHE cmaHo8uWe 8 MOPi8HSHHI 3 binbW PO3BUHEHUMU KpaiHamu. Tomy ekpal eaxrnueo, wob enada
nidmpumyesarna okpemMi efieMeHmu ub0o20 rnomeHuiasy, 0cobrugo yHisepcumemcbKy oceimy.

Knro4doei cnosa: iHHogauil, iHHogauitiHuti nomeHuian, Buweepadceka pyna, pezioHarnbHi iHHogaujl.

THE INNOVATIVE POTENTIAL OF THE VISEGRAD GROUP REGIONS

Mariusz Czupich

Object of research. The main aim of analysis is to determine the innovation potential and the level in the
Visegrad Group regions, 25 years after the start of economic transformation. The reference point in the analysis
is the European Union and its average values in terms of selected innovation indicators.

Methods which were used in the course of the research. Two methods were used in the analysis. The theoretical
part uses a method of literature studies. In the empirical part - a comparative method, which used the comparison of the
Visegrad Group states and the average for the entire EU, in the scope of selected indicators of innovation potential.

Results of a research. Innovation and innovativeness are no longer exclusively associated with economic
activity. They also refer to public management and human attitudes. Innovativeness of the region is a component
of innovation of all units operating in a given territory and determines the achievement of competitive advantage.

The Visegrad Group was formed in the early 1990s. It clusters neighboring countries of Central and Eastern
Europe, which began economic transformation at the same time.

The innovative potential of the Visegrad Group regions is low, comparing to the EU average. What is worse,
in recent years the distance in many elements of this potential has deepened. As an example are such indicators
as: expenditures of enterprises on research and development, participation in lifelong learning, or employment in
the high-tech sector. One of the few potentials that can determine the economics competitiveness of V4 group, in
the future, is human capital and a high level of education in society. As a result of the analysis, it also turned out
that among the Visegrad Group countries, the most innovative potential lies in the Czech and Hungarian regions.
This was also reflected in the summary ranking of innovativeness. What is also important, relatively high level of
innovation potential of the capital regions, which are characterized by high entrepreneurship, higher level of
education and higher research and development activity of enterprises.

Range of application of results: government agencies supporting innovation, local government units
responsible for regional innovation, entrepreneurs.

Conclusions. Innovativeness is considered today as a key determinant of the countries and regions
competitiveness. The low innovation potential of the Visegrad Group regions affects their weak economic position
in relation to more developed countries. Therefore, it is crucial that the authorities should support individual
elements of this potential, especially university education.

Key words: innovation, innovative potential, Visegrad Group, regional innovation.

Introduction. The establishment of the so-called ‘Visegrad Triangle’ covering three Central European
countries - Poland, Czechoslovakia and Hungary took place on February 15, 1991. After the dissolution of
Czechoslovakia, on January 1, 1993 the Czech Republic and Slovakia became independent members of this group.
At the same time, it changed its name to the Visegrad Group. The purpose of this group, referred to as ‘V4’, was
advancing political and economic cooperation focused on the development of democracy and the free market. The
group intended to transform and include its member states into the European Union and NATO. The first joint venture
of the group was the establishment of the Central European Free Trade Agreement (CEFTA) in 1992. Within this
organization, the principles of gradual liberalization of trade as well as the scope and stages of mutual integration
ties were defined. Factors that were conducive to tightening this cooperation were the following [1, p.18]:

- territorial proximity;

- a network of transport and commercial links;

- convergence of the directions of system transformation - building a free market in place of a centrally planned
economy;

- sharing similar macroeconomic problems;

- correlation of interests in the technical and economic sphere;

- the support of Western countries, which perceived this kind of regional cooperation as a valuable test of
cooperation skills of former socialist states.

CEFTA was later joined by other countries from the Central and Eastern Europe region, such as, for instance,
Albania, Macedonia, Moldova, Serbia and Kosovo, Montenegro. The V4 countries, after being included in the structures
of the European Union, ceased to be members of CEFTA. The initiative of the integration agreement influenced positively
the deepening of trade relations and the development of common mechanisms intended to coordinate activities.

At present the V4 Group is a platform for exchanging experience and economic cooperation. The significant
elements of mutual relations include military and energy security, transport infrastructure, agriculture, regional
development, culture, education, and sport.

Exemplary neighbourhood projects include taking a common stance on the EU climate and energy policy
framework up to 2030 and the Region Security Support Program 2022 regarding the deepening of political-military
and industrial relations with the Baltic States (Lithuania, Latvia, Estonia) and Romania and Bulgaria [2, p.7].
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Itis worth adding that due to the similar level of economic development, geographical location, common history
and values, the V4 countries have convergent interests in terms of policies and decisions taken in the European
Union [3, p.30]. This applies in particular to policies that involve redistribution of income, i.e. cohesion and agricultural
policies, of which the Visegrad Group countries are beneficiaries. All this makes further cooperation on the forum of
the European Union much sought after by the interested parties.

The Visegrad Group countries are an attractive place to locate foreign investments. It is related to low labour
costs in comparison with Western Europe and a high level of qualifications of employees. Labour costs are 2-3 times
lower than the EU average (see Table 1). An additional advantage of the countries in question is a large absorptive
market of almost 64 million people, which is approximately 12.5% of the entire Community (2017).

Table 1. Basic demographic and economic information on the Visegrad Group

Population, Hourly GDP per Services R&D expenditure, all

labour capitain Unemployment | employment in %

Country 2017, « |PPS. EU 28 = 2017 f | sectors, percentage

millions | ¢OStS™ ' 5| rae of tota of GDP, 2016

euro 100, 2016 employment '

UE 28 511,52 26,8 100 7,6 73,1 2,03

Czech 10,57 11,3 88 2,9 59,9 1,68

Republic

Hungary 9,79 9,1 67 4,2 65,8 1,21

Poland 37,97 9,4 68 4,9 58,3 0,97

Slovakia 5,43 11,1 77 8,1 65,6 0,79

* Labour cost (compensation of employees plus taxes minus subsidies); Industry, construction and services (except
public administration, defense, compulsory social security).
Source: author’s elaboration on the basis of Eurostat [http://ec.europa.eu/eurostat/data/database].

Despite the fact that the V4 countries have not yet reached the EU average in terms of GDP per capita (the
Czech Republic is closest to this level), their labour markets appear to be quite balanced. In 2017 the unemployment
rate only in Slovakia was slightly higher than the EU average. The employment structure in the countries in question
is still not characteristic of service-based economies, although the sector in Hungary and Slovakia offered
employment to about 66% of all employees.

The level of innovativeness of the economies of the V4 countries, measured by expenditure on R&D, was
lower than the average in the EU28. The Czech Republic and Hungary noted the best results in this respect.

Innovation is seen as a key factor of competitiveness. In the globalized world, the business offer should reflect
the growing needs of customers. Therefore, it is necessary to take innovative risk in the form of work performed on
the development of new products and services. The innovative process requires also many other elements, such as,
for example, knowledge, competences, support of authorities, business support institutions, or financial expenditures.
From this point of view, the innovative potential of the V4 Group becomes particularly interesting, especially in the
regional cross-section, which allows local centres of innovation and peripheries to be identified.

The research objective of this article is to determine the innovative potential of the Visegrad Group countries
at the regional level. The introduction of this article presents basic information about the establishment and objectives
of the Visegrad Group. Next, the theoretical aspects of the region's innovativeness are presented. In the empirical
part, the comparative method is used to diagnose the innovative potential of the regions. The selected indices derived
from Eurostat resources were compiled with reference to the average level for the EU28, the EU15, and for the euro
area. Specific data come from the years 2012-2016. In order to illustrate the changes that occurred at the level of
individual indicators, their dynamics was calculated for the period starting from 2004, this is the year in which the
countries discussed joined the European Union.

An additional element in this part of the article is a summary of the results of the Regional Innovation
Scoreboard published in 2017 by the European Commission. The scoreboard ranks the European regions according
to the synthetic index of innovation. The results obtained by the regions of the Visegrad Group countries were
compared with the average EU level. The article ends with a summary containing the most important conclusions
that were drawn from the analysis performed.

I. Theoretical aspects of the region's innovativeness

Growing expectations of customers influence improvement of products and services, not only commercial, but
also public, provided by local and regional authorities. Therefore, the concept of innovation and innovativeness gains
in importance not only in the analysis of economic units but also spatial ones. Today, it is emphasized that innovations
on socio-economic processes in a given territory is significant. In addition to innovation, attention is also paid to
knowledge and networks as key elements conditioning the achievement of competitive advantage of the region. This
is reflected in the theories of regional development created in recent years, such as: learning region [4] or regional
innovation system [5].

Innovativeness of the region means a set of interrelated features shaping the ability of the regional socio-
economic system to change, including reforms and innovative solutions that lead to improvement of the efficiency
of the regional economy and raise the standard of living of the local population [6]. The innovation of the region is
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determined by the innovativeness of units included in the regional system. Therefore, the determination of the
level of innovation in the region is related to the innovativeness of enterprises located in the region, the level of
social and human capital, entrepreneurship of public authorities in the region and the research and development
potential. The complex nature of the region's innovation results from the fact that innovation is a process in which
various institutions and organizations are involved (including technology parks, incubators, regional authorities,
business environment institutions, banks and others). Innovation is the result of cooperation of all these units,
therefore the region's innovation is defined as «the ability of the entire social, economic and institutional system to
create, absorb and spread innovation» [7]

It is necessary to emphasize the important role of regional authorities. They should affect the majority of
elements to increase in the level of innovativeness of the entire region. Therefore, the subject of their interest should
be human resources in offices, enterprises, the quality of functioning of research, scientific and business-related
institutions, including high-tech. Regional authorities should be the moderator of creating a knowledge-based
economy. Impact instruments include: legal and tax regulations, spatial development plans, financial support
instruments, including funds from the European Union, regional institutions supporting entrepreneurship and
innovation, investor service offices, and infrastructure investments. Only active regional authorities can contribute to
improving regional competitiveness and gaining advantage over other regions. This is the way to create the
attractiveness of a given territory for residents, investors and tourists.

Il. Comparative analysis of innovative potential of the Visegrad Group regions

The study of innovative potential covered a total of 35 regions of the V4 Group countries: eight from the Czech
Republic, seven from Hungary, sixteen from Poland, and four from Slovakia.

Innovation of regions is a derivative of multiple factors. Therefore, many proposals have been with regard to
methods of analysis of this phenomenon. One of them is research and development activity determined by private
expenditure on R&D in relation to gross domestic product. In 2015 this expenditure in the EU28 and the euro area
on average amounted to over 1.3% of GDP (see Table 2). This level was exceeded in two Czech regions - Stredni
Cechy (1.6% of GDP) and Jihovychod (1.53% of GDP) and in one Hungarian, including the capital city of the country
(Budapest) - Kbzép-Magyarorszag (1.41% of GDP). It is worth distinguishing two further regions: the Czech
Severovychod and the Hungarian Dél-Alféld, where the expenditure of private enterprises reached over 1% of GDP.
Out of Poland’s regions, the poorly developed podkarpackie province belonging to the so-called ‘eastern wall’ of the
country is noteworthy.

It recorded the highest rate among all of the Polish regions (0.96% of GDP). It is related to the functioning of
the ‘Aviation Valley’ cluster in that area, which brings together about 160 enterprises involved in the production of
helicopters and planes. These are highly innovative industries that require implementing new solutions.

The literature on the subject emphasizes that private R&D spending is much more effective than public
spending. The willingness to take risks related to the work on inventions is not a strong side of the business
environment in the V4 countries. It is enough to mention that in several Polish and Slovak regions the discussed
expenditure was at an alarmingly low level oscillating around 0.1% of GDP. What is worse, in 2004-2015 only five
Polish regions partially made up for this lagging behind the EU average. In other cases, the differences deepened
even more. The changes in the level of spending in the Czech Republic and Hungary are slightly more optimistic. In
the former country, as many as five out of eight regions noted improvement on a larger scale than the EU average
(0.20 percentage point). In the latter, there were six such regions (out of the total of seven). This means that
entrepreneurs from these countries focus their activities on new products and services to a greater extent than in the
case of Poland and Slovakia. This demonstrates their greater propensity to take risks and build their competitiveness
based on new technological solutions.

In the knowledge-based economy, the basic growth factor is human capital. It is identified with experience,
knowledge, and competences that are characteristic of individual people. Thus, the level of human capital can be
shaped within the education process. Therefore, when analysing regions' innovation, it is necessary to take into
account the society's involvement in the process of acquiring new skills and knowledge.

Across the entire EU and the EU15 countries, the average share of the population with higher education
was around 40% in 2016. It turns out that inhabitants of the Visegrad Group regions were characterized by a
relatively high level of education. This applies especially to Polish regions where only four out of sixteen
provinces (the lubuskie, opolskie, kujawsko-pomorskie, warminsko-mazurskie provinces) recorded a slightly
lower level than the aforementioned average. Noteworthy is the mazowieckie province, where over 57% of the
population had higher education. In the other countries, these were primarily the regions with capital cities that
exceeded significantly the EU average. Interesting conclusions can be drawn from the performed analysis of
the dynamics of the level of education. In the years 2004-2016 in all V4 regions, the growth rate of people with
higher education was higher than in the EU15. In some regions, such as, for instance, the Czech Jihovychod,
the Polish mazowieckie and pomorskie provinces, the increase was almost three times higher than in the
aforementioned EU15. This means that in Central and Eastern Europe, much attention is paid to education and
that in the last several years the educational gap separating them from Western Europe has been reduced
significantly. However, the quality of education remains problematic. The number of university diplomas awarded
is not tantamount to the level of knowledge and skills possessed. This could be proved even by low labour
productivity in the CEE countries.
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Table 2. Selected indicators of the innovation potential of the Visegrad Group regions

Employment in
high tech

. Percgntage Percentage manufacturing R EPO patent
Region/ t R_&D expendltures population _aged lati d d k ledge- Sm_entlsts and licati
gion/country population age and knowledge applications
in the business 80-34 having 25-64 participatin intensive high engineers, % of er million
sector, % of GDP |completed tertiary|. . p pating g total population p )
. in lifelong learning| tech services, inhabitants
education % of total
employment
Change in Change in Changein Changein Changein
2004-2015, 2004-2016, 2004-2016, 2004-2016, 2004-2016, |Average form
2015 in 2016 in 2016 in 2016 in 2016 in the years
percentage percentage percentage percentage percentage | 2004-2012
points points points points points
European Union (28 1,31 0,20 39,1 12,2 10,8 1,7 4,0 -0,3 4,5 1,9 114,410
countries)
European Union (15 1,37 0,25 39,6 10,1 12,5 1,9 4,1 -0,5 4,7 1,8 141,893
countries) Euro | Euro zone Euro zone
zone
Czech Republic| 1,05 0,33 32,8 20,1 8,8 3,0 4,7 0,3 4,1 2,1 17,098
Praha 1 0,26 56,1 25,9 8,7 -2,5 9,7 1,4 8,4 3,9 30,940
Stredni Cechy 1,6 -0,29 26,8 16,6 8,4 4,2 4,6 0,9 3,7 1,8 16,730
Jihozapad 0,98 0,60 24,3 15,3 9,0 4,5 39 -0,5 3,3 1,6 9,752
Severozapad 0,31 0,12 20,8 15,2 7,9 3,1 2,0 -1,1 2,0 0,6 6,322
Severovychod 1,04 0,32 26,2 16,9 8,4 34 4,2 -0,7 34 1,8 20,666
Jihovychod 1,53 0,95 40,5 26,7 9,6 32 5,0 0,5 4,7 2,6 19,597
Stredni Morava 0,82 0,29 28,4 16,2 7,2 2,3 4,3 1,0 3,2 1,7 14,258
Moravskoslezsko 0,76 0,18 29,7 18,3 10,8 6,1 32 1,1 34 2,1 8,471
Hungary| 1 0,65 33,0 14,5 6,3 2,3 51 -0,5 5,2 1,1 18,112
Kbézép-Magyarorszag | 1,41 0,85 45,7 16,1 7,9 1,9 8,6 14 8,7 2,0 40,047
K&zép-Dunantul 0,73 0,50 25,0 11,5 7,5 3,7 35 -3,6 3,9 0,5 7,798
Nyugat-Dunantul 0,45 0,25 26,6 11,5 4,6 15 4,2 -1,8 4,3 1,9 7,797
Dél-Dunantul 0,16 0,09 28,7 14,8 4,8 1,2 2,8 -1,4 31 -0,6 7,013
Eszak-Magyarorszag | 0,41 0,31 26,3 14,9 4,2 0,8 4,9 -0,9 34 1,0 6,754
Eszak-Alféld 0,8 0,50 24,8 12,8 6,3 35 3,6 -0,2 2,9 0,1 7,389
Dél-Alfold 1,24 1,10 26,6 10,1 5,9 3,0 2,0 -0,5 4,0 1,0 13,039
Poland| 0,47 0,31 44,6 24,2 3,7 -1,3 2,9 0,3 6,7 4,0 6,852
todzkie 0,27 0,16 46,4 27,9 2,8 -2,3 2,9 0,8 57 34 9,638
Mazowieckie 0,75 0,43 57,0 28,0 5,8 0,1 54 0,4 8,0 3,7 11,666
Matopolskie 0,66 0,43 45,9 26,8 3,8 -0,5 3,6 1,2 7,5 4,8 11,586
Slaskie 0,33 0,23 42,5 21,5 3,6 -1,5 2,3 -0,3 7,4 4,4 4,725
Lubelskie 0,26 0,16 41,3 16,2 4,2 -2,0 1,8 -0,7 6,3 4,1 4,245
Podkarpackie 0,96 0,75 41,3 25,7 2,0 -1,4 1,2 -0,4 6,0 3,7 4,360
Swietokrzyskie 0,27* 0,23 46,3 24,6 2,9 -1,2 1* -0,3** 5,6 34 2,865
Podlaskie 0,23* 0,19 45,9 23,8 3,6 -1,5 1,3* -0,3 5,8 2,9 1,495
Wielkopolskie 0,27 0,15 41,1 24,4 24 -2,1 1,9 -0,1 6,1 4,5 5,396
Zachodniopomorskie |[0,13* 0,10 43,3 22,4 2,6 -2,8 1,6 -1,2 57 2,7 4,133
Lubuskie 0,14* 0,09 35,1 19,4 2,5 -2,4 15 0,0 52 3,6 9,670
Dolnoslgskie 0,49 0,35 41,9 215 4,3 -1,8 4,4 2,3 7,8 4,7 7,380
Opolskie 0,14 0,10 36,1 21,6 2,6 -2,2 2,1 -0,7 4,9 3,1 4,270
Kujawsko-Pomorskie | 0,3 0,13 36,5 20,6 3,3 -1,9 2,5 -0,3 53 34 3,746
Warminsko-Mazurskie | 0,06 0,05 34,4 18,2 2,4 -0,8 1,3 -0,3 51 2,1 1,259
Pomorskie 0,68 0,53 48,0 28,9 5,5 0,7 3,7 -0,3 7,1 4,8 5,413
Slovakia| 0,33 0,08 31,5 18,6 2,9 -1,4 4,1 0,2 3,2 0,9 7,076
Bratislavsky kraj 0,49 0,21 51,8 23,3 7,2 -5,1 8,9 25 6,7 1,1 21,818
Zapadné Slovensko 0,35 0,02 29,1 19,5 2,5 -0,5 3,6 0,3 2,6 0,8 5,689
Stredné Slovensko 0,3 0,09 26,5 13,2 2,7 -2,3 3,6 -0,4 25 0,4 2,385
Vychodné Slovensko | 0,11 -0,01 29,1 18,6 1,8 -0,1 3,0 -0,2 3,1 1,3 5,091

* 2005; ** 2005-2014
Source: author’s elaboration on the basis of Eurostat (http://ec.europa.eu/eurostat/data/database).

Another indicator that affects significantly regional innovation is participation in lifelong learning?®. The society's
activity in acquiring new qualifications is related to entrepreneurial attitudes and openness to updating knowledge.

Unfortunately, the participation of people aged 25-64 in lifelong learning in the Visegrad Group countries was
at a low level. Apart from the Czech Moravskoslezsko, none of them was equal to the average EU level, which
amounted to 10.8% of the population in 2016. The Western European countries concentrated in the EU15 recorded
a slightly higher average (12.5%). The best among the analysed regions were the Czech ones, where in 2016

1 Continuing education is any type of education and training, including primary, secondary, and tertiary education, employee
training, qualifications-enhancing training, distance learning, evening courses, self-learning. Continuing education also includes
courses in foreign languages, IT, medical, as well as in culture and arts management. Persons participating in lifelong learning
include those who during the four weeks preceding the survey participated in one of the aforementioned forms.
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participation in lifelong learning was declared from 7.2 up to 10.8% of the population. Hungarian regions were on a
slightly lower level oscillating between 4.2 and 7.9%. The lowest levels were noted in Poland and Slovakia, where
on average 3.7% and 2.9% of the population declared their activity in acquiring new knowledge.

Negative conclusions can also be drawn from the analysis of changes from 2004-2016. Out of all 35 regions
of the V4 Group, as many as 21 of them worsened their result in that period. These were mostly Polish and Slovak
regions. The worst one in this respect was the Slovak Bratislavsky kraj, in which the percentage of population aged
25-64 participating in courses and training fell by more than 5 percentage points. At the same time, the inhabitants
of the Czech regions (apart from the Praha region) and the Hungarian regions increased their participation in training.
The highest progress in this regard was noted in the previously mentioned Moravskoslezsko, where in 2016 the
number of participants in lifelong learning in relation to the population was by more than six percentage points higher,
if compared to 2004.

Another factor affecting the innovation of the region that was examined was employment in the high-tech
industry? [8]. Across the European Union, this sector employed on average, about 4% of all employees in 2016. A
similar level of employment was noted in the EU15. Out of the analysed regions, over one-third reported a higher
level of employment than the EU average. Special consideration was given to the capital regions, where in the most
technologically advanced sectors from 5.4 up to 9.7% of all workers found employment. Moreover, the European
average was exceeded by most of the Czech and Hungarian regions. Out of the Polish provinces, apart from the
mazowieckie province, also the dolno$igskie province offered a large number of jobs in its innovative sectors (4.4%
of the employed). The worst situation in the entire population analysed occurred in the provinces located both in the
eastern (the podlaskie, warminsko-mazurskie, Swietokrzyskie provinces) and western (the lubuskie,
zachodniopomorskie provinces) parts of the country.

In the years 2004-2016, the share of high-tech employees in the EU28 and the EU15 decreased by 0.3 and
0.5 percentage points respectively. The declines also affected two-thirds of the analysed regions within the V4
countries. However, this trend did not affect most of the Czech regions, a half of Slovak ones, and individual regions
from Poland and Hungary. From this group, it is worth distinguishing Poland’s dolnos/gskie province and Slovakian
Bratislavsky kraj, in which the share of employees in the high-tech sector increased by about 2.5 percentage points.

The innovative activity depends on the quality of human capital. However, the subject of frequent analyses in
the literature on the subject is also the quantitative aspect of human resources. This particularly applies to resources
involved in highly innovative sectors. This group comprises mainly scientists and engineers. In the EU28 and the
EU15 such persons constituted about 4.5% of the population in 2016. Within the Visegrad Group countries, in turn,
the largest number of scientists and engineers could be found in the capital regions, where their share in the
population ranged from 6.7% in Bratislavsky kraj up to 8.7% in K6zép-Magyarorszag. Interestingly, the EU average
was exceeded in all Polish regions. A high share of qualified human resources is related to the educational boom
and a relatively high level of education of the society. In the years 2004-2016, the increase in the share of this group
in the population was higher than the average for the entire EU and ranged from 2.1 percentage points in the
warminsko-mazurskie province up to 4.8 percentage points in the pomorskie and mafopolskie provinces.

A significant criterion for assessing the innovation of countries and regions is the patent activity. The indicator
built on the number of new patents can be used as a reliable measure of technological activity. Unfortunately, the
high level of education in the society of the Visegrad Group did not translate into the results of innovative activities.
When analysing the number of patent applications submitted to the European Patent Office per one million of
inhabitants, one can see a huge disproportion between all of the V4 countries and the average for the EU28 and the
euro area. In the time period 2004 and 2012 the capital regions, being the best ones in this regard, yearly worked
out on average from 11 up to 40 (the mazowieckie province) patent applications per one million inhabitants, while in
the entire EU it was 114 and in the euro area 141. Even larger differences could be found in other regions. Particularly
low patent activity was noted in the Polish and Slovak regions. It can be concluded that there was no correlation
between the level of education and the involvement in the commercialization of inventions. Maybe it was so since
entrepreneurs from the V4 regions did not seek patent protection internationally as their inventions and products had
a local reach only. Another reason for this state of affairs could be the high cost of obtaining patent protection.

In order to deepen the analysis of the V4 group regions, it is worth quoting the latest Regional Innovation
Scoreboard 2017 (RIS) published by the European Commission, which ranks 220 European regions into four groups
(leader, strong, moderate, and modest innovators) following the synthetic innovation indicator. Moreover, the region,
which is close to being promoted to the higher level group, is marked with a plus sign, while if it is close to falling to
a lower level group - with a minus sign. The synthetic index is calculated on the basis of a set of 18 variables, such
as, for example, innovative SMEs collaborating with others as percentage of SMEs, R&D expenditures in the public
sector as percentage of GDP, trademark applications per billion regional GDP.

2 High-tech manufacturing sectors include Chemicals, Machinery, Office equipment, Electrical equipment, Telecommunications
and related equipment, Precision instruments, Automobiles and Aerospace and other transport. Number of employed persons in
the knowledge-intensive services sectors include Water transport, Air transport, Post and telecommunications, Financial
intermediation, Insurance and pension funding, Activities auxiliary to financial intermediation, Real estate activities, Renting of
machinery and equipment, Computer and related activities, Research and development, and Other business activities (Regional
Innovation Scoreboard 2017 — Methodology Report, p. 11 [http://ec.europa.eu/docsroom/documents/23986].
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The capital cities of the Czech Republic and Slovakia (Praha and Bratislavsky kraj) ranked the best in the V4
group and were included in the group of strong innovators. Figure 1 shows the RIS results of individual V4 regions
in relation to the average for the EU28.

The average result for the EU28 was exceeded slightly by the first of these regions, while the second almost
equalled it. For comparison, it should be added that the leader of the entire ranking (Stockholm) reached 165% of
the EU average. The strengths of Praha and Bratislavsky kraj included public education, international scientific
publications, public spending on R&D, employment in the high-tech sector, and export of high-tech products. The
remaining capital regions from Hungary and Poland did not score well in the ranking because they reached
approximately 78% and 64% of the EU average, respectively. In terms of countries, the Czech and Slovak regions
were also found to be the most innovative. In the moderate + group, there were as many as six Czech regions and
one Slovakian, while in the moderate innovators group - one from each country. The lowest level of innovation among
the V4 group was found in the Polish provinces, in the vast majority of which achieved a result below half of the EU
average, and nine provinces were included in the group of modest innovators. The biggest weaknesses of the Polish
regions included a low level of R&D activity among enterprises, lack of high-tech industries as well as low public
involvement in acquiring new skills and competences.

Swietokrzyskie
Warminsko-Mazurskie
Lubuskie

Opolskie

Podlaskie
Kujawsko-Pomorskie
Zachodniopomorskie
Lubelskie
Wielkopolskie
Slaskie

Lodzkie
Eszak-Magyarorszag
Podkarpackie
Dél-Dunantul
Pomorskie
Dolnoslaskie
Malopolskie
Severozapad
Eszak-Alfold
Nyugat-Dunantul
Dél-Alfold
Kozép-Dunantul

Mazowieckie
Stredné Slovensko

Zapadné Slovensko 6
Moravskoslezsko 4
Vychodné Slovensko ,9
Stredni Cechy 2,9
Jihozapad 75,0
Kozép-Magyarorszag 77,6
Stredni Morava | 80,3
Severovychod | : : : : 84,7
Jihovychod | | | | | 88,5
Praha | 99,0
Bratislavsky kraj % 104,1
0,0 20,0 40,0 60,0 80,0 100,0 120,0

Figure 1. Regional Innovation Scoreboard 2017 — Regions of the Visegrad Group in relation to the average
for the EU28

Source: author’s elaboration on the basis of European Commission [https://ec.europa.eu/growth/industry/innovation/facts-
figures/regional_en].
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Summary

Innovation is one of the basic factors of the region's competitiveness. The involvement of the authorities and the
economic environment in the process of creating new products and services is necessary but also insufficient for building
the attractiveness of a specific region. The attitudes of the society are also important, especially in the area of raising the
level of human capital and the use of new competences and knowledge in research and business institutions.

The innovative potential of the Visegrad Group countries' regions is still found to be low, when compared to the
average EU level. This was confirmed by both partial indicators and a summary ranking of innovativeness. The capital
regions were distinguished positively, which is related to a higher level of entrepreneurship, the presence of higher
education institutions, research institutions, and foreign investments. It is also worth noting that among the V4 countries,
the highest rates of innovation potential were achieved by the Czech and Hungarian regions. This concerned, among
others, private spending on R&D, lifelong learning, employment in the high-tech sector, and the patent activity.

Nevertheless, it should be emphasized that in many regions of the V4 Group the distance to the average EU
level in terms of particular elements of the innovation potential in recent years has increased significantly. The
expenditures of enterprises on research and development, participation in lifelong learning, or employment in the
high-tech sector can serve as examples. This means a deterioration in the competitiveness of the economies of the
countries considered. However, there is certain potential that, when properly used, can reverse the negative
tendencies. The strength of the Visegrad Group is human resources and a high level of education of the society.
Therefore, it seems that the right direction of improving the innovation policy of the countries discussed should be
striving to increase the quality of education, especially in the areas related to science and technology. Taking efforts
to improve the quality of human capital may translate into an increase in the efficiency of enterprises and improvement
of their technological advancement.

References

1. Czyz A., Grupa Wyszehradzka — 20 lat wspotpracy, «Athenaeum — Polskie Studia Politologiczne», vol. 42, 2014.

2. Swierczek J., Historia i kierunki rozwoju Grupy Wyszehradzkiej, «Rynek — Spofeczerstwo — Kulturay, 1(23), 2017.

3. Kubin T., Grupa Wyszehradzka — perspektywy dalszej wspotpracy, «Athenaeum — Polskie Studia
Politologiczne», vol. 42, 2014.

4. Florida R., Toward the learning region, «Futures», Vol. 27, No. 5, 1995.

5. Cooke P., Heidenreich M., Braczyk H.-J. (eds.), Regional Innovation Systems. The Role of Governance in
a Globalized World, Routledge, London, New York 2004.

6. Chadzynski J., Nowakowska A., Przygodzki Z., Region i jego rozwéj w warunkach globalizacji, Wyd.
CeDeWu, Warszawa 2007.

7. Olechnicka A., Innowacyjno$¢ polskich regionéw, [in:] Gorzelak G. (ed.), Polska regionalna i lokalna w
Swietle badarn EUROREG-u, WN Scholar, Warszawa 2007.

8. Regional Innovation Scoreboard 2017 — Methodology Report, [http://ec.europa.eu/docsroom/documents/23986].

9. Eurostat, [http://ec.europa.eul].

OAHI MPO ABTOPA

Mapwuyw Yynuy, kaHaMaaT 3KOHOMUYECKUX HayK, AOLEHT Kadeapbl €BPONencKon MHTerpaunm u
pernoHanbHbIX UCCneaoBaHUn, PakynbTeT SKOHOMUYECKUX HayK U MEHEKMEHTA,

YHusepcutet Hukonasa KonepHuka B TopyHe, TopyHb, MNornbLua.

e-mail: czupich@umk.pl

OAHHbIE Ob ABTOPE

Mapiyw Yyniy, JOKTOp eKOHOMIYHUX HayK, AOLEHT Kadeapy eBpONenchKoi iHTerpawii Ta perioHanbHUx
JocnimkeHb, pakynbTeT eKOHOMIYHMX HayK Ta MEHEIKMEHTY,
YHiBepcuteT Mukonu KonepHuka B TopyHi, TopyHb, MNonbLua.

e-mail: czupich@umk.pl

INFORMATION ABOUT AUTHOR

Mariusz Czupich, PhD, Assistant professor, Department of European Integration and Regional Studies,
Faculty of Economic Sciences and Management,

Nicolaus Copernicus University in Torun, Torun, Poland.

e-mail: czupich@umk.pl

22 ExkoHOMIiYHMI BiCHWK yHiBepcuTeTy | Bunyck Ne 38



