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Abstract

Research background:Importance of intangible resources for country’sreamic growth

is widely recognized. However, empirical evidenéehis influence is hard to show due to
measurement limitations of intangible resourcesjolity of empirical studies concentrates
on the analysis of a specific type of intangibleowerce’s influence on economic growth.
National intellectual capital concept provides lgrokind for an integrated assessment of
the country's intangible resources. This new apgranables the estimation of intangible
resources’ influence to economic growth in a managlex way.

Purpose of the article:a) To examine various scientific approaches ofdt#onal intellec-
tual capital and its impact on the economic grovthto offer a measurement model of the
national intellectual capital influence on economiowth; c) to evaluate the specific Euro-
pean Union countries’ intellectual capital’s effect their economic growth.

Methods: Econometric analysis; refined factor value compatatmethod using the stand-
ardized regression coefficients; the SAW methogheeixevaluation, cluster analysis; corre-
lation and regression analyses.

Findings & Value added: A review of the economic growth theories showed #tauctural
components of intellectual capital (human capgtljctural capital, social capital, relational
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capital) in economic growth theories are analyzeétey determinants of economic growth.
Our proposed research methodology consists timebé&geen variables and this let us
evaluate casual relation. Empirical analysis ofE2Fopean Union countries’ intellectual

capital’s effect on their economic growth rate i@ee that national intellectual capital and
the countries’ level of economic development haatistically significant impact on eco-

nomic growth rate. The analysis of intellectual italpcomponents’ influence on economic
growth rate of 25 European Union countries showet dnly human capital and the level of
economic development have statistically significenfituence. A more comprehensive hu-
man capital’s influence on economic growth analysiealed that 63.1 percent of the long-
term economic growth rate in 25 European Union toesican be explained by differences
in their economic development level and differengeseducational achievement factor
values. Moreover, analysis of national intellectaapital effect on economic growth in

separate clusters allowed to identify influencéedénces in each group of countries.

Introduction

Expansion of new technologies has changed our stadeling of economy

and main factors of production. Scientists highligte importance of in-

tangible resources as key enablers of innovationeaonomic growth. This

trend encourages revising indicators of econonievir and finding better

measurement models for intangible resources. Measent of intangible

resources is a complex task due to their specétare, such as their inca-
pability of being perceived by the sense of touicts. even more difficult to

evaluate interdependence of intangibles and ecangraoivth.

National intellectual capital concept has recenttyerged as a new area
of research, where the focus is on understandidgnaeasuring the intan-
gible factors influencing national wealth creatidrhe researchers have
developed various national intellectual capital sugament models, how-
ever national intellectual capital and economicwdlointerdependence is
rarely empirically analyzed. National intellectualpital concept enables to
investigate the impact of intangibles on econommagh by constructing
a comprehensive, multidimensional measurement frame that com-
pletes and combines the viewpoints provided byediffit knowledge socie-
ty frameworks.

In this article, interdependence of national iteilal capital and eco-
nomic growth rate is investigated in 25 Europeanor(EU) countries
during the period of 2002-2015. The aim of thissegsh is to determine
national intellectual capital and its componentsipact on economic
growth in EU countries. The objectivase as follows: to examine various
scientific approaches of the national intellectoapital and its impact on
the economic growth; to offer the national inteiled capital influence on
economic growth measurement model; to evaluatespieeific EU coun-
tries’ intellectual capital’s effect on their ecania growth.
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National intellectual capital value is measure@dasndex using refined
factor value computation and SAW methods; influerare economic
growth is evaluated using cross-country panel ssjoa analysis.

Article is composed of four parts. In first parettheoretical aspects of
national intellectual capital and its influence eronomic growth is ana-
lyzed. Second part presents measurement methoddlbgyg part presents
the empirical evaluation of national intellectuapdal influence on Euro-
pean countries’ economic growth. The article endh wiscussion and
conclusions.

The theoretical aspects of national intellectual gatal
and its influence on economic growth

The concept of intellectual capital was primarigvdloped at the company
level, where intellectual capital was recognizedaasaluable resource.
Gradually the concept started to be considered atiomal scale
(Michalczuk & Fiedorczuk, 2016). Serenko and BoXi#i813) identify that
this shift is natural stage of normal science dgwelent. Intellectual capital
research is at the theoretical consolidation stage ,is progressing towards
becoming a reference discipline (Serenko & Bor2iid,3).

There is no uniform definition of national intelteal capital. National
intellectual capital is described as “all intangiblesources available to
a country or region, which give relative advantaag] which in combina-
tion are able to produce future benefits" (Andregs#€ Stam, 2005). Na-
tional intellectual capital can also be defined'lasowledge, wisdom, ca-
pability, and expertise” (Lin & Edvinsson, 2011) ‘orational knowledge
and knowing capability’(Kapylaet. al, 2012). The benefits of national
intellectual capital can be explicitly defined asofpetitive advantage”
(Lin & Edvinsson, 2011), “future growth potentia{Lin & Edvinsson,
2011), “wealth creation” (Bontis, 2004; Lazuka, 2pl“society’s value
creation” (Kapyla et. al.,2012), and “economic, social and environmental
development” (Salonius & Lénnqvist, 2012). Everdéfinitions used by
scientists differ, the basic assumption underlyiagional intellectual capi-
tal term is the importance of intangible resources.

National intellectual capital is usually characted as an aggregate of
its structural parts. Various national intellecteabpital structural models
are used, which differ in the terms used to defiomponents and the level
of elaboration. The most popular are intellectusital model of Scandia
Navigator, proposed by Edvinsson and Malone (198h)s model was
designed to evaluate company’s intellectual capitad later applied to
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evaluate national intellectual capital (Beskesal, 2014; Bontis, 2004;
Lin & Edvinsson, 2011; Malhotra, 2000, 2003; Sta#al, 2015; UZien,
2014). Structural model of intellectual capital posed by Stewart (1997)
is also used for national intellectual capital meament by scientists An-
driessen and Stam (Andriessen & Stam, 2005; Stafmdriessen, 2009).
Recently Kapyleet al. (2012) proposed a new structural model of national
intellectual capital. This model extends previousdels by adding social
capital component. National intellectual capitadigided into four parts:
human capital, structural capital, relational capitand social capital
(Kapylaet al, 2012).

Human capital represents knowledge, education @mapetencies of

individuals in realizing national tasks and god@srftis, 2004).

— Structural capital is intellectual capital hiddenniational organizational
and technological structures (Malhotra, 2000). Td&pital consists of
R&D and innovation systems, scientific and inforimatcommunication
technologies infrastructure.

- Relational capital is a national asset hidden coantry’s international
relations.

— Social capital refers to institutions, relationslaxorms, which compose
guality and quantity of social interactions in agific society (Jianbin
et. al, 2014).

Incorporation of social capital into the structwfenational intellectual
capital improves previous models, as it helps fasse international and
domestic relations, which were described undertena ,structural capi-
tal” in model of Scandia Navigator, also assumiogia capital as a sepa-
rate component in the model helps to describenateelations and organi-
zational and technological structures separatelyStewart (1997) model
those two aspects were merged under one “structaital” concept).
Based on those arguments, national intellectuatadapodel of four com-
ponents (Kapylat al, 2012) will be used to evaluate national intellatt
capital.

National intellectual capital concept strongly mabées the principles of
endogenous economic growth theory. Main princiflermlogenous growth
theory is that economic growth is an endogenoudtreeconomic system
and is driven by technology and knowledge. In pansg to explain this
process, scientists included intangible inputshigirtanalyses. They ana-
lyzed human capital impact on economic growth (Beck975; Schultz,
1963; Lucas, 1988; Romer, 1990); R&D investmentsié3, 1995; Romer,
1990); institutional factors (Agénor & Dinh, 201Grootaertet. al, 2008;
Olson, 1982; Rodrik, 2000; Tabellini, 2010), sociapital (Paldam &
Svendsen, 2000; Scrivens & Smith, 2013; WoolcockN&rayan, 2000),

576



Equilibrium. Quarterly Journal of Economics and Boonic Policy 12(4), 573-592

international trade (Isaksson, 2007), direct fardigvestment (Fukuyama,
1995; Keller, 2009), expansion of information conmiczation technologies
(Abdouli & Hammami, 2017; Erumban & Das, 2016; OECDO03; Sala-

huddin & Gow, 2016; Savulescu, 2015; Vu, 2011).Sehanalyses are fo-
cused on a certain type of intangible resource g@vewnational intellectual
capital tradition covers a wider spectrum of intlhes, namely human
capital, structural capital, social capital andtienal capital.

National intellectual capital influence to economyoften investigated
using correlation analysis. Such studies (Lin & Bdgon, 2011; Lopez
Ruiz et. al, 2011; Weziak, 2007) have found that countries vhiigher
national intellectual capital level have higherdmsvof GDP per capita.
However, correlation analysis cannot prove caselations. Having a high
GDP does not necessarily ensure that growth idrby intellectual capi-
tal: it could be vice versa in that intellectuapital is produced as an out-
come of wealth (Stahle, 2008). Andriessen and 2005, 2009) indicate
that the evaluated effects are not only a resuiht#llectual capital, but
also the effect of financial wealth. Bontis (20Qdkes up this issue and,
once having evaluated the Arab states’ intelleatagital, he divides coun-
tries into rich and poor, and analyses each gragarstely. Lin and
Edvinsson (2011) also investigated separate chusfecountries according
to the country’s development level and other reldectors. It is argued
that economic growth drivers are heavily dependenthe level of eco-
nomic development and thus they are contextualature. The effect of
a driver varies according to the development stdghe nation and tends
to lose its power to enforce economic growth (%aRBD08). It is accepta-
ble to analyze groups of homogenous countriesderaio identify the true
sources of economic growth.

Majority of national intellectual capital measurerteehave focused on
the evaluation of national intellectual capitalsaecific point of time and
its relation with GDP level, however this cannotrbgarded as an equiva-
lent measure of its general effect. In order testigate cause and effect, it
is necessary to consider the concepts of timeecdmcept of inter-related
dependency (Stahle, 2008). It is important to fiemanalysis focus from
GDP levels to GDP growth trends.

National intellectual capital’s influence on econorit growth
measurement methodology

It is difficult to measure national intellectualpital and there is no single
way of doing it. National intellectual capital valus usually measured as
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an index, which is estimated by aggregating vahfess structural parts.
Such valuation not only gives tools to calculate ¥ialue of national intel-
lectual capital, but also enables to estimate #ieevof its subcomponents
and use those values in further analysis. In thisl@, national intellectual
capital value is estimated by applying the measargmodel proposed by
Macerinskaset al. (2016) (see Figure 1). This model is based onuetstr-
al model of four components (human capital, stnattoapital, social capi-
tal and relational capital), as suggested by Kapikl (2012).

Indicators used for national intellectual capitalctlation are described
in first level of model. The second and third lesvehows latent factors. In
order to aggregate values, two aggregation methoglsised: firstly, indi-
cators are summarized using refined factor valuepedation method ap-
plying the standardized regression coefficientent® AW method is em-
ployed, by which the value of latent variables ggr@gated, and the value
of national intellectual capital is calculated. @ second level of pro-
posed model, the SAW method with equal factor scseapplied. Factor
scores on the third level of this model were dettidg expert evaluation.
Direct expert evaluation method was used. Respdsdeare 21 experts
from Lithuania, Latvia and the Czech Republic, védwaluated the weight
of each national intellectual component. Evaluati@s performed in April
of 2016. The calculated Kendall’'s coefficient ohcordance is W=0.358,
and this value is statistically significant withettlevel of significance of
0.01. This shows that the experts displayed afgignit agreement of com-
ponents' weights, and their evaluations can beideres! as reliable.

Based on the results of the expert evaluation,nétéenal intellectual
capital aggregation function is:

NIC = 0,225C + 0,285TC + 0,32HC + 0,18RC

where NIC denotes national intellectual capital;iS&ocial capital, STC is
structural capital, HC is human capital, and RQCelational capital. The
calculated Cronbach alpha score for defined compsnequals 0.859 and
is above the threshold of 0.7 (Nunnally, 1978).sTélows that the com-
posed measurement model is reliable.

The influence of national intellectual capital ocoeomic growth is
evaluated using cross-country panel regression adethhree regression
models are formed.

First regression model is formed in order to find bow aggregated na-
tional intellectual capital value influence econorgrowth rate. Scientific
analysis showed that national intellectual capigatonsidered to be the
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main factor of the long-term economic growth. Thestfhypothesis is
formed:

H,: National intellectual capital has impact on economrowth
To test this hypothesis, linear regression modklbgiused:
9i = Bo + Prdev; + B NIC; + €;

whereg; is the percentage growth rate of real GDP pertaapi country

i during 10 years period of timédev, is the country’s level of economic
development in the beginning of the peridd(; is a vector of national
intellectual capital values in the begining of theriod ande is a noise
term. This regression incorporates the controlaldeidev, of country’s
level economic development measured as real GDEgpata in the begin-
ning of the period. The time lag between variakle®red in this regression
will let us understand if casual relation exists.

The second regression model will help to define Isewarate national
intellectual capital components influence economiiowth. This model
will allow for identifying whether every componeot national intellectual
capital has significant influence on economic gtowate. The second hy-
pothesis is formed:

H,: National intellectual capital components have aopon economic
growth

Hierarchical multiple regression method is usedidinregression mod-
el is given below:

gi = Bo + Brdev; + BoHC; + B3STC; + B4RC; + BsSC; + €;

where HC; is human capitalSTC; is structural capitalRC; is relational
capital andSc; is social capital. Statistically insignificant velsles are re-
moved using stepwise procedure: backward eliminatithis procedure
allows identifying national intellectual capitalroponents that have signif-
icant influence and shows how they impact econaroevth rate.

The third regression model is formed in order testigate how human
capital factors influence economic growth. The eatidi human capital is
calculated by taking the average of two factors dfuality of education
factor and the education attainment factor. Inrgdie literature it is ar-
gued that education attainment is becoming lesoitapt for economic
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growth in developed countries (Stahle, 2008) andontance of human
capital quality is often overlooked (Hanushek & Kimn 2000). This model
will let us test whether both human capital factoase influence on eco-
nomic growth. Third, research hypothesis is forrmada

Hs: Factors of human capital have impact on econogninwth

Hierarchical multiple regression method is usedidinregression mod-
el is given below:

gi = ﬁo + ﬁldevi + ﬁZHC]-L + ﬁ3HC21 + €,

where HC1; is the quality of education factor as@'C; is the education
attainment factor.

ANOVA p value will show if the hypothesis can be accepted if sta-
tistically significant impact was found (significaa level is 0,05). If the
ANOVA p value is less than the significance levelog5, it means that
statistically significant relation between depertdamd independent varia-
bles exists (Dudzetiite & Cekanauskas, 2014).

The aforementioned regression models regressiorels@de tested by
employing the sample of 25 EU countries; panel dataur time periods is
used: 2002-2012, 2003-2013, 2004—-2014 and 2005--Zb&5data is ob-
tained from the Eurostat database, the World DatakBthe World Eco-
nomic Forum database, the European Social Survepase, OECD (PISA
survey results), and the data on patents’ apptieatsubmitted to USPTO
and EPO. The data panel had 9.92% of missing valldsh were imputed
using the multiple imputation procedure: predictiveean matching
(PMM). This procedure was applied for the dataaafrecountry separately,
so the country’s values were not influenced by ottwintries’ indicator
values.

In order to separate countries into homogenouspgrdnased on their
level of economic development (real GDP per caph@rarchical cluster
analysis was used (Euclidean distance metric). asedendrogram (see
Figure 2) two groups of countries were identifithe first cluster repre-
senting countries with higher level of GDP per taAT, Fl, BE, IE, NL,
SE, FR, GB, DE, IT, DK) and second cluster repriésgrcountries which
have lower level of GDP per capita (LV, PL, LT, HBE, SK, BG, RO,
CY, ES, GR, PT, SI, CZ). Regression models aredeist all 25 EU coun-
tries and in the mentioned clusters of the countrie
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The empirical evaluation of national intellectual @pital influence
on European countries’ economic growth

Within the EU real GDP growth varies considerablgrotime and across
countries. Growth fluctuations are higher once t&noperiod of time is
being evaluated. A ten-year period was chosenHereconomic growth
evaluation, in this way reducing the impact of ayall fluctuations.

The first regression model investigates whetheregged national in-
tellectual capital value has influence on econognawth. The final results
of the first regression model are shown in Figurn3his figure, scandal-
izedp coefficients and coefficient of determination drgplayed.

After testing first hypothesis in 25 EU member atait was revealed
that aggregated value of national intellectual tzdybias statistically signifi-
cant positive impact on economic growth. Also, &ssfound that economic
development level negatively affects the economamth rate. This indi-
cates convergence process happening in EU counties level of eco-
nomic development has a stronger effect on the@unngrowth rate than
national intellectual capital value. This regressimodel helps to explain
60 % of economic growth differences across 25 Elhties.

Final results of the first regression model appliedthe first cluster
countries (higher level of GDP per capita) reveat the level of economic
development does not have statistically significafiuence on the eco-
nomic growth rate. The only statistically signifitafactor of economic
growth in those countries is national intellecteabital. However, it is
essential to take into account that coefficientdefermination is low and
regression can explain only 13,3% of economic gnoglifferences across
countries. This finding indicates that aggregatatiomal intellectual capital
value is not a very reliable predictor of economgrowth rate, and that
there are other factors influencing growth thateveot considered in this
study.

The final results of the first regression modellegapin the countries of
the second cluster (lower level of GDP per capitdjcate that both ex-
planatory variables have statistically significanfluence on economic
growth rate. Those two variables help to explain582 of economic
growth differences across countries and this ibdrigpercentage than was
monitored once analyzing 25 EU countries. The matir the relations
among variables is the same: national intellect#gdital has a positive
impact and level of economic development has ativeganpact on the
economic growth rate.
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The findings of the first regression prove thatfirg hypothesis can be
confirmed, and national intellectual capital haatistically significant in-
fluence on economic growth.

The second regression model evaluates the impawtimial intellectu-
al capital components on economic growth. The freallts of the second
regression model are depicted in Figure 4.

The analysis of national intellectual capital comguats in 25 EU coun-
tries proves that not all of them have statistjcaignificant influence on
economic growth. Structural capital, relational italpand social capital
were removed from regression, as their significaegel was lower than
the threshold. Only human capital and level of eooic development in-
fluence on economic growth was found to be statiflti significant. Hu-
man capital has a positive impact on economic dramd the level of eco-
nomic development is related to lower economic ghnow

The analysis of national intellectual capital comgats in the countries
of the first cluster reveals that social capitdtighly correlated with human
capital (correlation 0.907) and this causes a prabbf multicollinearity.
For this reason, social capital was removed froralfregression. All other
national intellectual capital components (strudtwapital, human capital
and relational capital) have statistically sigrafit influence on economic
growth. Interestingly, human capital was found &wén a negative impact
on economic growth. This finding will be exploredatther in third regres-
sion model.

The final results of the second regression modehésecond cluster
countries indicate that only human capital andi¢iel of economic devel-
opment have statistically significant influenceemonomic growth. Human
capital positively influences economic growth. Beeond regression mod-
el explains 82,8% of economic growth differencesveen second cluster
countries. The negative influence of the econoreieetbpment level shows
that countries are undergoing convergence.

The results of the second regression have showachtt all national
intellectual capital components have statisticalignificant influence on
economic growth. Once analyzing 25 EU countries aeowntries which
had lower level of GDP per capita, it transpireatthnly human capital
influence is statistically significant. In counsiwith a higher level of GDP
per capita, human capital, structural capital adtional capital have sta-
tistically significant influence on economic growth

The third regression model helps to depict howdigcof human capital
influence the economic growth rate. Final resultghe third regression
model are depicted in Figure 5.
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An analysis of human capital factors’ influenceemonomic growth in
25 EU countries has showed that the factor of dducaguality does not
have significant influence on economic growth. Bueication attainment,
on the other hand, has a positive statisticallyifigant influence on the
economic growth.

In the first cluster countries, both human cafators have significant
influence on the economic growth. However, thossois have different
impact: education attainment factor has positivpaat, and the quality of
education factor has negative impact. From scaretdfi one can see that
education attainment is a more important factor gdoonomic growth in
countries with higher economic development levatréasing level of edu-
cation attainment in those countries adds up tdr the#ure economic
growth rate, but a high value of education qualitlicators is not related to
higher economic growth levels. On the contraryhbiglevel of education
quality factor is related with lower economic growt

The final results of the third regression modelttie second cluster
countries have showed that the education attainfaetdr does not have
statistically significant influence on economic @tb. In those countries,
only the quality of education factor and the lesteeconomic development
have significant influence on economic growth. tadors of education
quality have a positive impact. This means thabiintries from this cluster
increase the quality of education, they might blke &b achieve a higher
level of economic growth.

The results of the third regression model showatlibman capital fac-
tors differently affect economic growth. In 25 Elduntries and countries
with a higher level of economic development, pasiiimpact of education
attainment factor could be seen. However, thisofadbes not have influ-
ence on economic growth in countries with lowerregoic development.
In those countries, the factor of education quaglibgsesses a positive im-
pact on economic growth.

Discussion

The aforementioned regression models allowed falyamg national intel-

lectual capital influence on economic growth irfeliént levels of aggrega-
tion. Comparison of those tree regression modedsstihat the third mod-
el, the final version of which is composed onlyediucation attainment and
economic development level, is able to explaintighest portion of dif-

ferences in economic growth in 25 EU countries2TnEU countries, the
aggregated indicator of national intellectual calpig able to explain more
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variance than separate national intellectual capitaponents, but still less
than education attainment factor.

In countries with a higher level of GDP per capitege second model is
able to explain the greatest part of differencegéonomic growth rate.
This model is composed by structural capital, hurapital, relational
capital and level of economic growth. In those ¢das, aggregated value
of national intellectual capital is not the bestligator for predicting the
economic growth rate.

In countries of lower level of economic developmeait regression
models explain a similar portion of variance. Thedel which requires
fewer variables for explaining the same phenomemabe treated as better
in comparison with others. The third model can twesidered to be the best
option in order to explain economic growth in tleeand cluster countries.
This model stresses the importance of educatiofitguadicators, which
have positive impact on economic growth.

Conclusions

National intellectual capital concept provides lgokind for the assess-
ment of integrated intangible assets. Differenenptetations of national
intellectual definition exist, but all of them skadea of national intellectu-
al capital as a valuable intangible resource. 8trat models of national
intellectual capital provide more details about tyyges of intangibles that
are included into this concept, also structural ehasl used as a basis for
evaluation model. Several structural models ofamati intellectual capital
exist, but in this article a model of four compotseis used: human capital,
structural capital, relational capital and socegpital.

In scientific literature national intellectual ctdiinfluence on economic
growth is often investigated using correlation gsial. Even though majori-
ty of studies reports positive correlation, whittows that a higher level of
intellectual capital is present in more economycaléveloped countries,
this does not allow to conclude that casual refabietween national intel-
lectual capital and economic growth exists. In otde@mprove research in
this field, it was suggested to investigate thatrehs between concepts
that measure separate time periods. National éateidl capital is measured
in the beginning of the period and economic growtlicator shows growth
during the period of 10 years after. This approaadbles the assessment of
casual relations between economic growth and raltiotellectual capital.
The proposed research methodology allows to thdiguanalyze the na-
tional intellectual capital influence on economrowth, i.e. to find out not
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only the influence on economic growth that is mhgehe aggregated na-
tional intellectual capital indicator, but alsoittentify how separate com-
ponents of national intellectual capital impact deenomic growth. Differ-

ences of national intellectual capital influence emonomic growth were
investigated taking into account distinct clustércountries and all of 25
EU countries altogether.

Empirical analysis has confirmed that national llattual capital has
positive impact on economic growth. The analysisntéllectual capital
components’ influence on economic growth rate riegeghat human capi-
tal is the only national intellectual capital compat having significant
positive impact on economic growth in 25 EU cowsgrand in countries
with the lower level of economic development. Iruetrsies with higher
economic development level only social capital does have significant
influence on economic growth, with all other natibintellectual capital
components having statistically significant infleenThe impact of human
capital factors on economic growth varies dependimghe group of coun-
tries that are being analyzed. Once analyzing 2&&Whtries and countries
with higher level of economic development, positiigact of education
attainment factor is observed. However, in coustieth lower level of
economic development, education attainment facbes ot have statisti-
cally significant influence. In such countries, faetor of education quality
has positive influence on economic growth. Coustugth lower level of
economic development should pay attention to tredityuof their educa-
tion system as this was identified as a factor rdg@teng their economic
growth rate.

This research allowed to evaluate national intali@ccapital and its
components’ impact on economic growth in EU cowastriHowever, in-
vestments into national intellectual capital aneirtleffectiveness have not
been analyzed. Research in this area could prdgtter understanding of
investments needed to increase level of nationell@ctual capital.

In countries with lower economic development levés recommended
to pay more attention to education quality and deéor ways how to im-
prove it. In countries with higher economic devehgmt level structural
and relational capital has positive effect on ecoisagrowth. Those coun-
ties could improve their economic growth level byproving those areas.

One of the main national intellectual capital eatilon limitations is
subjective selection of national intellectual cabgtructural model and the
evaluation parameters. In the light of absenceslgvant indicators, a part
of the qualitative aspects of the national intdllat capital has not been
assessed. The second limitation is insufficieniepdata sources. The data
did not allow for inclusion of longer study periadd more countries. Last-
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ly, the subjectivity of evaluation parameters’ \@duaggregation method is
considered to be a study limitation. In order tduee the subjectivity,

a combination of standardised regression coeffisiezalculation and the

SAW methods was used. However, a blend of thostadetdoes not al-

low for avoiding subjectivity completely. While ugj standardised regres-
sion coefficients calculation method, subjectiatises in choosing factors’
extraction method; meanwhile, summarizing indicatasing the SAW

method, there is certain subjectivity in determinihe weights of constitu-

ents. Future research could be oriented towardknfinways how to over-

come those research limitations.
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Annex

Figure 1. National intellectual capital measurement model
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Figure 2. Dendogram. Clusters formation based on EU countrezd GDP per

capita value
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Figure 3. First regression model results
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Figure 4. Second regression model results
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Figure5. Third regression model results
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