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Yevgen Kuzkin (Ukraine), Tetiana Cherkashyna (Ukraine),
Natalia Nebaba (Ukraine), Bozena Kuchmacz (Poland)

ECONOMIC GROWTH OF

THE COUNTRY AND NATIONAL
INTELLECTUAL CAPITAL (EVIDENCE
FROM THE POST-SOCIALIST
COUNTRIES OF THE CENTRAL
AND EASTERN EUROPE)

Abstract

The purpose of the article is to study the innovation levers of developing the intel-
lectual background for economic growth in two groups of post-socialist Central
and Eastern European countries (middle-income and lower-middle-income coun-
tries). To achieve that, the quantitative effect of the national intellectual capital
components (human capital, market capital, structural capital and capital of re-
newal and development) on the dynamics of the countries’ economic growth was
determined.

For both groups, multiple regressions have been constructed that reflect the quan-
titative relationship between the economic growth rates (in the regressions - the
indicator of real gross domestic product per capita) and the components of nation-
al intellectual capital in 2010-2018. It has been established that the key innovative
indicator of the economic growth of middle-income countries is the national capi-
tal of renewal and development, which in general corresponds to the pan-Europe-
an model of innovation and investment development. Education is the main factor
that provides the basis for the economic growth of lower-middle-income countries.
Recommendations on improvement of national innovation policy are offered.

Keywords country, innovation levers, capital, linear production
functions, correlation and regression models

JEL Classification c1, 038, 047, 057, P52

INTRODUCTION

Currently, a gradual transition to a new technology, i.e., an infor-
mation-innovation economy, or an economy based on knowledge,
information and innovation, is taking place in the world. Its char-
acteristic features are: creation of innovations, introduction of re-
source and energy saving technologies, state support for science-in-
tensive industries and protection of intellectual property (patents,
licenses, know-how, innovation projects, etc.). As a result, not only
the sectoral structure of national economies changes, but also fac-
tors influencing the dynamics of their economic growth. The pro-
cesses of creating and using new knowledge, ideas and information
are key factors ensuring economic stability, sustainable economic
development and technological competitiveness of modern macro-
economic systems. Highly skilled and educated workers with their
knowledge, skills and abilities become the main driving force of
social progress and provide the formation of a new, innovative type
of economic systems.

http://dx.doi.org/10.21511/ppm.17(1).2019.30
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The research of innovation levers of the formation of the intellectual background for the economic
growth of modern macro systems, as well as the definition of tools, methods and organizational and
economic mechanisms for optimizing the relationship between the indicators characterizing these pro-
cesses, is an urgent task. Awareness of this requires developing a new paradigm of knowledge about
shaping the economic growth intellectual basis, which in the long run will allow to improve the state
policy of innovation development based on increasing the efficient management of the national intel-

lectual capital components.

1. LITERATURE REVIEW

The introduction of scientific and technologi-
cal progress, the focus on the production of sci-
ence-intensive products, which belongs to the
fifth and sixth technological paradigms, paying
particular attention to education, science, culture,
healthcare, which form qualitative human cap-
ital, have provided the world’s major economies
with due basis for achieving economic stability
and competitive advantages on world commodity
markets. Therefore, it is not surprising that econo-
mies based on knowledge, information and inno-
vation are the most successful and economically
developed ones (see Table 1).

In the economic literature, identifying innovation
levers of the country’s economic growth can be
considered at least in the context of the two groups
of methodological approaches. The first group
should include work in which the linear produc-
tion functions are used to study the innovation
levers of economic growth of the country. This al-
lows determining the quantitative relationship be-
tween the volume of investment in intangible as-
sets (utility models, inventions, software products,
databases, trademarks, brands, etc.) and the level
of social productivity of labor. This group includes
the scientific works by Corrado, Hulten, and Sichel

(CHS model) (2005, 2009), Barnes and McClure
(2009), Castells and Himanen (2002), Ferreira and
Hamilton (2010), and Edquist (2011) who calculat-
ed the quantitative effect of aggregate investment
in non-physical capital (intellectual property ob-
jects and new technologies) on the growth rate of
social productivity in the European Union coun-
tries and have concluded that such a connection is
more noticeable in the leading European econo-
mies (Great Britain, Germany, France, Austria)
and less noticeable in other countries (Sweden,
Italy, Poland, Czech Republic).

Taking the basic provisions of the CHS model as
a basis and using comparative statistics and indi-
ces for the Southern European countries, Corrado
(2005), Roth and Thum (2010), and Piekkola (2011)
found that the main tool of supporting econom-
ic growth in this region is an innovation lever,
which requires increased spending on raising the
educational and qualification level of employees,
implementation of scientific and technical works,
software development and organizational and
marketing innovations. Corrado (2005), Roth and
Thum (2010) confirmed their findings by the fol-
lowing statistical data: in 2005-2007, an increase
in the cost of conducting fundamental research
by 15% provided Italy, Spain and Portugal with
steady economic growth of 3-5%.

Table 1. Main indicators of the innovative development of the world’s major economies

Source: Compiled based on Data for the Sustainable Development (2017),

The Global Innovation Index (2017) and World Development Indicators (2010-2017).

Country/economy The Glolmh:&novatlon Comp-cr:tli‘teivcelr?cl:)sasl Index Real GDP per capita
Points Rating Points Rating USD Rating
Singapore . 5983 i 83:5 b2 270 L S . S
Switzerland . 6841 ] 826 .4 (63380 1
USA 6013 .4 835 ..t S L1 B
Netherlands 6332 2 822 .2 L8436 A
Denmark ... 38:39 b8 806 .....10 T L7 S N~
Luxembourg .. 453 b 66 .1 L N1o870 o3
Hong Kong 5462 14 82.3 : 7 64,533 10
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Attention is drawn to studies focusing on in-
novation levers of economic growth based on
quantitative assessment of the impact of indi-
vidual components of the national intellectual
capital on the economic growth rates in the lead-
ing world’s economies. In particular, Corrado,
Haskel, Jona-Lasinio, lommi (2010, 2012, 2016),
Piekkola (2011, 2014), Nadiri (2011), Nadiri and
Nandi (2015), Chun and Nadiri (2016), Haskel
and Westlake (2018) analyzed the quantitative
effect of the type of intangible assets such as a
national structural capital on the GDP dynam-
ics of the economically developed countries. In
their models, national structural capital is char-
acterized by four indicators: the number of edu-
cational institutions per 1,000 people, the num-
ber of libraries per 1,000 people, the number of
Internet providers per person, and the number
of mobile operators per person. The aforemen-
tioned scholars have pointed out that such in-
terconnection is closest in countries that are
leaders according to “hidden” assets - South
Korea and North America (the United States
and Canada).

Hao, Manole, and Ark (2009), Halten and Hao
(2012) investigated the relationship between the
volume of investment in intangible assets and
the dynamics of macroeconomic growth in the
Chinese economy. They found that at the begin-
ning of the 21st century, increased investment in
the development of innovation and communica-
tion technologies and software development con-
tributed to a significant increase in gross domestic
product of China.Hao at al. (2009) pointed to the
important role of investment in the main (physi-
cal) capital in the economic growth of China dur-
ing 2003-2011.

In their further research, Ark at al. (2009),
Nakamura (2010), Ark and Halten (2007) have
proved that in China, as well as in the majority of
other Asian countries (Thailand, the Philippines,
Indonesia), the growth of real GDP in 2006-2009
was driven not by increased investment in the for-
mation and development of innovative, structural
and/or market capital, but by an increase in invest-
ment in the main (physical) capital, namely devel-
opment of transport infrastructure, construction
of new industrial facilities, production of heavy
machinery, etc. Ultimately, Ark at al. (2010) con-
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cluded that the Chinese economy is currently on
the way towards an information and innovation
economy based on knowledge, information and
intelligence.

Representatives of another group of scientific ap-
proaches to the analysis of economic growth are
mainly using methods of economic and mathe-
matical modeling, in particular regression, fac-
tor and discriminatory analysis. Thus, Bontis
(2004) used a regression analysis as a tool for re-
search on innovative levers of economic growth
in the Middle Eastern countries (Egypt, Kuwait,
Qatar, Tunisia, and the United Arab Emirates).
He proved that the main innovation lever that has
ensured the steady positive dynamics of the eco-
nomic growth of countries located in the region
is human capital represented as knowledge, skills
and motivation of employees that bring them in-
come in the form of labor rent. Based on Bontis’
calculation results, Uziene (2014) has constructed
a regression model to analyze innovation levers of
economic growth in the Baltic economies (Latvia,
Lithuania and Estonia), which are at the stage of
transition to information and innovation drivers.
Uziene (2014) has established that the global in-
dex of intellectual capital and the index of human
development have the most significant impact on
the level of national competitiveness of the Baltic
countries.

While developing the idea of using the methods
of economic and mathematical modeling to deter-
mine the innovation levers of the country’s eco-
nomic growth, P. Stahle and S. Stahle (2007, 2011)
demonstrate the role of national intellectual capi-
tal and its innovative component in increasing the
volume of domestic production. They found that
such a relationship differs considerably at different
stages of the country’s economic development. In
addition to the scientific developments of P. Stahle,
S. Stahle, Ruiz, Navarro, and Pena (2016), based
on the analysis of 70 countries, proved the impor-
tance of each of the four components of national
intellectual capital (human capital, market capital,
structural capital, and capital of renewal and de-
velopment) and concluded that human capital and
capital of renewal and development are the deter-
mining factors of economic growth only in the
innovative world’s economies, namely the USA,
Japan, South Korea and most of the EU countries.

http://dx.doi.org/10.21511/ppm.17(1).2019.30



At the same time, Stam and Andriessen (2009),
Crass, Licht, and Peters (2010), Abdullaeva and
Warden (2011), Dal-Borgo, Goodridge, Haskel,
and Pesole (2011), Andrews and de Serres (2012),
just to name a few, proved that national intellec-
tual capital positively affects the level of social pro-
ductivity of labor both in economically developed
OECD countries and in the so-called third world
countries.

The purpose of the article is to study the inno-
vation levers of developing the intellectual basis
of economic growth in two groups of post-so-
cialist countries of the Central and Eastern
Europe (middle-income countries (Belarus,
Bulgaria, Estonia, Latvia, Lithuania, Poland,
Russia, Romania, Slovakia, Slovenia, Hungary,
Croatia, Czech Republic) and countries with
below than middle incomes (Albania, Bosnia
and Herzegovina, Macedonia, Moldova, Serbia,
Ukraine, Montenegro) by determining the quan-
titative effect of the national intellectual capi-
tal components (human capital, market capi-
tal, structural capital, capital renewal and de-
velopment) on the dynamics of their economic
growth. The research is based on the following
hypothesis: There is a close relationship between
the country’s economic growth rates and the na-
tional intellectual capital components (national
human capital, national market capital, national
structural capital, and national capital of renew-

STAGE 1.
Developing the matrix
of input data

STAGE2.
Construction of regressions
for two groups of post-socialist
countries

Problems and Perspectives in Management, Volume 17, Issue 1, 2019

al and development). This correlation is varying
in different types of economic systems: the ma-
jor world’s countries, economically developed
countries, post-socialist countries and develop-
ing countries.

2. METHODS

The study uses a method of regression analysis,
which will determine the quantitative relationship
between the economic growth rates of the coun-
try and the components of national intellectual
capital. Regression models take into account four
components of national intellectual capital, name-
ly human capital, market capital, structural capi-
tal, and capital of renewal and development. The
economic value of the factors (regressors) consists
in the fact that they show how much (in percent-
age terms) the dependent factor will change (in
the models of the current study, the amount of re-
al GDP per capita), if independent factors (indica-
tors characterizing the national intellectual capital
components) change by one percent.

3. RESULTS

The research of innovation levers of developing the
intellectual basis for economic growth in post-so-
cialist countries involves several stages (see Figure 1).

1. Choice of regress.

2. Forming a set of regressors (the most important factors for
regression analysis) — indicators characterizing the
components of national intellectual capital.

1. Standardization and assessment of input information.

2. Assessment of adequacy and statistical significance of the
received linear regressions.

1. Economic assessment of the regression analysis results.

STAGE 3.
Economic interpretation
of the regression analysis results

2. Providing scientific and practical recommendations for
improving the national innovation policy on the basis of
improving the management of the intellectual capital

components for each group of countries.

Figure 1. Stages of the study of innovation levers for developing
the intellectual basis of countries’ economic growth

http://dx.doi.org/10.21511/ppm.17(1).2019.30
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Table 2. Indicators characterizing the components of national intellectual capital

National intellectual
capital components

Indicators

National human capital  : institutions per 1,000 people (X

National market capital ~  transmitted technologies (X

i The number of educational institutions per 1,000 people (X,
\o)» the number of telephone lines per person (X,
) the number of social media per person (X, )

National structural capital : people (X,

i person (X

i The amount of internal expenses for scientific and innovative activity (X
{investment in scientific and innovative activity (X
i the domestic economy per 1,000 people (X
i the number of patents issued by the United States Patent and Trademark
), the number of employees who upgraded their qualifications during the year, per 1,000

National capital of
renewal and development :

(or innovation capital) : of economic entities (X,

i Office (X
i people ( )38

eople (X
e share of people with higher education in the total population
i (X)), the number ‘of health care workers per 1,000 people (X)), the expected lifespan (X,)

{ The number of teachers per 1,000 E

), the number of teachers in higher educational

: The balance of intellectual proEerty purchase and sale transactions (X,), the number of acquired or
e number of economically active populatlon aged 16 to 60, who
 traveled abroad for study or mternshlp throughout the year, per 1,000 people (X,)

,), the number of libraries per 1,000
W) ’the number of Internet prowders per

), the volume of foreign
;) the number of empioyed in high-tech sectors of
& the share of venture enterprises in the total number

At the first stage, based on the analysis of research
(Ark & Hulten, 2009; Barnes & McClure, 2009;
Chun & Nadiri, 2016; Corrado, Hao, Hulten, & Ark,
2009; Ferreira & Hamilton, 2010; Majcen, Verbic,
& Polanec, 2011; Piekkola, 2011, 2014; P. Stahle & S.
Stahle, 2007; Cherkashyna, 2016, 2017), the regress
and and the appropriate regressors were chosen.
As a regress, the amount of real GDP per capita is
determined, and regressors (the most significant
factors) are indicators that characterize the nation-
al intellectual capital components (see Table 2).

Hereafter, an input matrix is formed that char-
acterizes the process of forming the intellec-
tual basis for economic growth in post-social-
ist countries during 2010-2018. As a research
object, 20 countries of Central and Eastern
Europe were selected, which, depending on the
per capita GDP values, were divided into two
subgroups (clusters): middle-income countries
(> 15 thousand dollars) and lower-middle-in-
come countries (< 15 thousand dollars) (see
Table 3).

Table 3. Dynamics of real per capita GDP in post-socialist Central and Eastern European countries

Source: Data for the Sustainable Development (2017) and World Development Indicators (2010-2017).

Years
Country ; -
2010 2011 . 2012 © 2013 2014 . 2015 2016 2017 2018
Middle-income countries
Belarus 15919 17153 17790 18257 18901 18,345 18060 18349 . 20140
Bulgaria 15.670 | 16.695 17113 | 17.645 18291 18249 . 19199 . 21499 . 22.410
Estonia 23919 | 25494 26,373 27.694 & 28451 28947 . 29365 . 30765 . 33.842
Latvia 19.817 21296 22439 23.585 24675 24919 | 26.031 . 27190 . 29.011
Lithuania 22752 24384 | 25908  27.529 | 28588 . 28.936 . 29.966 . 31.849 . 34.59
Poland 21.084 22575 23360 24068 25333 | 26856 . 27811 29349 . 31430
Russia . 22639 . 24032 25323 26,046 . 26691 - 23703 . 23.163 . 27466 . 28140
Romania 17326 17.850  18.850 : 19.844 = 20934  22.071 = 23.626 23.598 . 24190
Slovakia 24,555 25759 | 26610 27409 | 28590 . 29907 . 30.632 33055 . 35095
Slovenia 28055 28774 28443 28.542 29922 301933  32.885 33579 35044
Hungary 21906 22811 22983 23904 25399 | 26436 . 26681 . 28965 31370
Croatia . 20433 | 20416 | 20.583  20.937 | 21684 . 22489 . 23596 . 24053 . 25111
Czech Republic 28.561 28.803 | 29.097  30.432  32.076 = 33743 . 34711 . 34.849 37.546
Lower-middle-income countries

Albania 10196 10234 10607 11156 11058 _ 11505 11929 12568 . 12.756
ﬁ%sr?eagﬁc.‘fw 9.017 9303 9.389 9784 10084 11687 12075  11.565 11.895
oot nais s R o don s man i
Moldova 4180 4226 - 4700 . 5017 . 5053 . 5054 | 5334 . 5697 5925
Serbia 12,628 | 12792 13398  13.454 13790 14112 . 14512 15321 @ 15.836
Ukraine 8328 . 8517 8676 8733 . 7966 . 7948 . 8772 . 8768 . 9180
Montenegro 14273 | 14129  14.852 15373 | 16.058 . 16.183 = 16.854 17.554 17.869

3562
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Table 4. Relationship between the dynamics of economic growth and the national intellectual capital
components in the Central and Eastern European post-socialist countries

Lower-middle-income

All i Middle-i i .
Compom.ents : countries under study . iddle-income countries : countries
of the national Determination Determination. Determinati
. . H mi H . : I H . H 1 1
intellectual Regression o ormnallon: pegression o o NAUON. pegression e crmination
capital equation coefficient equation coefficient equation coefficient
(R (R (R
Y =0.7212X,
National h Y =0.7428X, +0.6431X, Y =0.7885X|
. aa;:?arl‘a uman + 0.3482X, 0,8185 +1.0345X, 0,7893 +0.7486X, 0.8483
+0.1911X, . +0.2526X, +1.0019X,
,,,,,,,, SR LH01988X, G SR
National market :  _ : Py : Y =0.3536X,
capital TR TThemen M soassex, P
Y = 0.9536X,
+0.8423X,
National Y =0.0811X, Y =0.3126X, 10
. 0.9112 J 0.8685 + 0.1656X 0.8789
structural capital +1.0194X, +0.2539X, o, 0.0012)(:12 :
,,,,,,,, S . *+0.0078X,,
National capital Y =0.7186X
of renewal and o1234x" Y = 0.6411X, Y = 0.5658X,
deyelopment + 1'2529)(“ 0.8208 +1.7685X,, 0.9113 +0.6413,, 0.8689
gplirt\:ﬁvatlon N 0:6589)(:: +1.1123X,, +0.4125X,,

Statistical information was processed in the Stat
Graphic Centurion software environment (mod-
ule — Regression Analysis) and tested for accura-
cy, homogeneity and compliance with the normal
distribution law. The research has shown that in
the regressions obtained, there is a clear tenden-
cy of grouping the input data close to the center.
Positive and negative deviations from the center
are equally probable, with the frequency of de-
viations decreasing rapidly in the event of a sig-
nificant increase in deviations from the center.
Accordingly, it was concluded that the distribution
of the feature investigated, namely the volume of
real GDP per capita, is close to normal with a more
acute peak of distribution.

The statistical significance of the regressions ob-
tained is confirmed by many indicators. First of
all, the parameters of t-statistics (T-Stat) were
calculated. Thus, it is proved that it is necessary
to exclude those indicators from the regression
equations whose values exceed the maximum ac-
ceptable norms. In this regard, the following in-
dicators were excluded from the regressions that
determine the relationship between economic
growth rates and the national intellectual capital
components in the middle-income countries: the
number of telephone lines per person (X)), the
number of Internet providers per person (X,,) and
the number of patents issued by the United States
Patent and Trademark Office (X ). And from re-

http://dx.doi.org/10.21511/ppm.17(1).2019.30

gressions determining the relationship between
economic growth rates and the components of
national intellectual capital in the Central and
Eastern European post-socialist countries with
lower than middle income of the population, the
following indicators were excluded - the expect-
ed lifespan (X,), the share of venture capital en-
terprises in the total number of economic entities
(X,,), the number of patents issued by the United
States Patent and Trademark Office (X ). After
that, the variation coefficient was calculated. This
made it possible to conclude that the balance of in-
tellectual property purchase and sale transactions
(X,) should be excluded from both clusters of post-
socialist countries, and the number of employees
who upgraded their qualifications during the year,
per 1,000 people (X ,) should be excluded from the
cluster of lower-middle-income countries. In ad-
dition, interconnected factors should be excluded
from the models. For this purpose, the matrix of
pair coefficients was constructed, which indicated
that all factors included in the model (Xp X, X, X,
X, X, X, X0 X X,y X, Xy —in the first the clus-
ter of countries, X X, X0 X, X, X X5 X s X
X, X, - in the second cluster) are not very close-
ly interconnected (R < 0.85). This provision was
also confirmed by calculations of the criterion of
statistical significance of the estimated correlation
(P-value > 0.05). Also, the Durbin-Watson (DW)
statistics were used. In particular, the boundaries
of DW statistics for the studied countries were de-
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termined (1.35 < DW < 1.9), indicating no auto-
correlation of the first-order residues. The statisti-
cal significance of the constructed regressions has
been confirmed by the values of the determina-
tion coeflicients varying from 0.7771 to 0.9112 and
making it possible to assert that the models ob-
tained are adequate and explain the dynamics of
the dependent variable (real GDP per capita) from
77.11% to 91.12% (see Table 4).

4. DISCUSSION

Formation use and reproduction of human capital
is the main lever of developing the intellectual ba-
sis for economic growth of the countries under in-
vestigation. This is confirmed by the quantitative
effect of the following indicators: the number of
teachers per 1,000 people (0.7428X ), the number
of teachers at higher educational institutions per
1,000 people (O.3482X2), the number of health care
workers per 1,000 people (0.1911X).

Another lever for the innovation and investment
model of development is the national capital of re-
newal and development, that is, the national in-
novation capital, which in the regressions received
is characterized by indicators such as the amount
of internal expenses for scientific and innova-
tion activity (0.7186X,), the number of employed
in high-tech sectors of the national economy per
1,000 people (0,1234X16) and the number of em-
ployees who upgraded their qualifications dur-
ing the year, per 1,000 people (0.6589X ). It has
also been established that financing of innovation
infrastructure objects (design bureaus, research
institutes, technoparks, technopoles, technoeco-
poles) (0.7186X ,, 0.7934X ,) contributes to the im-
plementation of innovative projects, the produc-
tion of high-tech industrial products, the develop-
ment of knowledge-intensive business, and hence,
and to an increase of the technological competi-
tiveness of countries belonging to this cluster.

At the same time, there are some differences be-
tween the multiple regression equations obtained
for the two groups of post-socialist countries:
middle-income countries and lower-middle-in-
come countries. The results obtained for mid-
dle-income countries (Belarus, Bulgaria, Latvia,
Lithuania, Estonia, Poland, Russia, Romania,

354

Slovakia, Slovenia, Hungary, Czech Republic) are
generally in line with the pan-European model of
innovation and investment development, which is
based on the commercialization of new scientific
and technical knowledge, introduction of modern
information and communication technologies,
organization of science-intensive business and
development of high-tech sectors of the domestic
economy. It is, therefore, not surprising that the
objects of innovation infrastructure (technopoles,
technoecopoles, venture companies, knowledge
consortia, knowledge and technology transfer
centers, centers of excellence, business incuba-
tors) have been recognized as the main factor for
successful economic development and social pro-
gress by the governments of the “new members”
of the European Union (Bulgaria, Estonia, Latvia,
Lithuania, Poland, Romania, Slovakia, Slovenia,
Croatia, Czech Republic).

In addition, the national human capital has a
significant positive impact on the dynamics of
economic growth in the Central and Eastern
European post-socialist middle-income countries.
This is manifested in the quantitative effect of the
following indicators: the number of teachers per
1,000 people (0.7122X1), the number of teachers of
higher educational institutions per 1,000 people
(0.6431X)), the share of people with higher edu-
cation in the general structure of the country’s
population (0.0345X,), the number of health care
workers per 1,000 people (0.2526X,), the expected
lifespan (0.1988X,). These results are explained
by the fact that the governments of this group of
countries recognize the knowledge, skills, and
motivation of people as the main productive force
of the national economy, and proper financing of
the branches of education, culture and healthcare
is an integral part of the national innovation poli-
cy of these countries. Therefore, in countries with
“fast-growing markets” (Poland, Slovakia and
Hungary), significant budget funds are allocated
to the industries that form human capital, thus
providing training for highly skilled professionals
capable of producing new ideas, developing and
implementing innovative products, which belong
to the fifth and sixth technological patterns and
are competitive on world commodity markets. The
dynamics of the economic growth of the Central
and Eastern European post-socialist middle-in-
come countries is significantly influenced by in-
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dicators that characterize the national structural
capital, namely the number of educational institu-
tions per 1,000 people (0.3226X,) and the number
of libraries per 1,000 people (0.2539X, )

In addition, the multiple regression equation ob-
tained for middle-income countries points to
the important role of information and commu-
nication technologies, the latest electronic com-
munications, as well as global, regional and local
systems in providing structural and innovation
transformations and the formation of the intel-
lectual basis of economic growth, as they promote
the interest of domestic investors in the Central
and Eastern European markets (0.6911X ), the in-
flow of foreign direct investment and accelerating
the pace of technological progress and economic
growth.

Instead, the regression equations determining the
relationship between the dynamics of economic
growth and the national intellectual capital com-
ponents of the Central and Eastern European
post-socialist lower-middle-income countries dif-
fer significantly from the previous ones. First of
all, the obtained equations confirm and deepen
the preliminary conclusions (Cherkashyna, 2016,
2017) that, despite the fact that Albania, Bosnia
and Herzegovina, Macedonia, Moldova, Ukraine
and Montenegro, in terms of state financing of ed-
ucation, science, culture, and health care are still
significantly behind more developed post-social-
ist countries of the Central and Eastern Europe
(Poland, Slovakia, Slovenia, Hungary, etc.), it is in
lower-middle-income countries that an innova-
tive lever of economic growth such as education
has the greatest positive impact on the dynam-
ics of economic growth. This makes it possible to
recognize the knowledge, intelligence, erudition,
emotions, creativity and system thinking of peo-
ple as key factors in shaping the basis for the suc-
cessful economic development and social progress
of this group of countries.

Considerable attention is also paid to the fact that
national market capital does not play a key role
in ensuring economic growth of the Central and
Eastern European countries with lower than mid-
dle incomes. That is these countries do not actively
participate in international scientific and techno-
logical exchanges. This is evidenced by the follow-
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ing data: in 2017, the number of persons who ar-
rived in Moldova for study and/or internship was
4,278, in Belarus - 20,504, and in Romania — 27,908.
As a comparison, the number of persons who ar-
rived in Poland for study and/or training during
the same period was 65,904, in Russia — 240,509,
in Hungary - 57,632, and 47,232 came to Czech
Republic. This is also confirmed by the value of the
corresponding regressor — the number of economi-
cally active population aged 16 to 60 who traveled
abroad for study or internship during the year, per
1,000 people (0.2956X,), which has a serious impact
on the dynamics of economic growth in this group
of countries. In addition, the number of acquired
(transferred) technologies (0.3536X) plays an im-
portant role in shaping the intellectual basis of the
economic growth of the post-socialist countries of
this region. This is a very important point as it sta-
tistically confirms the need for finding more eftec-
tive mechanisms for innovative transformations
and technological modernization of industrial
complexes in the Central and Eastern post-socialist
countries with lower than middle incomes.

At the same time, despite the considerable scien-
tific and technical potential, the national capital
of renewal and development (or innovation capi-
tal) does not have a very significant effect on the
dynamics of economic growth in Central and
Eastern European countries with lower than mid-
dle incomes. This is evidenced by the relevant in-
dicators: the volume of internal expenses for sci-
entific and innovative activity (0.5658X ), the
volume of foreign investment in scientific and in-
novation activity (0.6413X ,) and the number of
people employed in the science-intensive sector
per 1,000 people (0.4125X, ). Albania, Bosnia and
Herzegovina, Macedonia, Moldova, Ukraine and
Montenegro are still almost indifferent to inno-
vation as reflected in imperfect regulatory frame-
work for science-intensive businesses, ineffective-
ness of the institutional structure of innovation
entrepreneurship and high-tech technologies, un-
favorable investment climate, underdevelopment
of the venture capital market, lack of financial re-
sources for the conduct and commercialization of
fundamental research, and low financial literacy
of scientific and technical personnel. As a result,
innovative ideas and projects developed in lower-
middle-income countries are being introduced
in other, more advanced economies — the USA,
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China, Germany, Switzerland, creating the gross
domestic product of these countries and thus in-
creasing their national wealth.

It should also be noted that the regression equa-
tions determining the relationship between the
national intellectual capital components and the
dynamics of economic growth in countries with
lower than middle incomes, in part duplicate re-
sults obtained for middle-income countries. Thus,
the dynamics of economic growth in the 20 sur-
veyed countries are influenced by indicators char-
acterizing the national structural capital, namely
the number of educational institutions per 1,000
people (0.9536X,), the number of libraries per per-

including post-socialist ones, a new social pattern
is being shaped - an innovation and information
society, which creates favorable conditions for the
effective use of scientific and technical knowledge
in solving urgent economic problems. Social me-
dia (social networks, blogs, microblogging, etc.)
play a key role in this process. They result from
convergence and development of information and
communication technologies and global comput-
er networks and serve as an effective tool for the
exchange of experience and faster dissemination
and introduction of innovative ideas, projects and
technologies. In the future, the development of
precisely national structural capital can be a boost
to the rapid economic growth of Central and

Eastern European lower-middle-income countries
(Albania, Bosnia and Herzegovina, Macedonia,
Moldova, Ukraine, Montenegro) and increase
their role and significance in the global economy.

son (0.8423X ) and the number of telephone lines
per one person (0.1656X, ). This is due to the fact
that in the context of the modern information and
technological revolution in most world’s countries,

CONCLUSION

National capital of renewal and development (that is the national innovation capital) is the main le-
ver of shaping the intellectual basis for the economic growth of middle-income countries (Belarus,
Bulgaria, Estonia, Latvia, Lithuania, Poland, Russia, Romania, Slovakia, Slovenia, Hungary, Croatia,
Czech Republic). Therefore, the strategic task of the state policy in these countries is shaping an innova-
tion-investment model of “catchup” economic growth dominated by science-intensive industries in the
structure of national economy.

Equally important for middle-income countries is the formation and efficient use of high-quality hu-
man capital. In view of this, the main priorities of governments should be, on the one hand, economic
and social motivation of every citizen to be healthy, educated, highly moral and building on this basis
an innovation and information society of highly educated and creative people. On the other hand, the
state should ensure legal, economic, organizational and infrastructural conditions for following the ap-
propriate way of life. As a result, these countries will be able to solve the main task, i.e. developing effec-
tive innovative systems and achieving high rates of economic growth based on the unity and balance of
public policy in the fields of education, culture and health care.

Human capital is also the main driver of the economic growth in the Central and Eastern European
post-socialist countries with lower than middle incomes. It is necessary to improve the quality and com-
petitiveness of national innovation systems and thus solve two pressing problems: to lower the drain
of highly skilled scientific and technical personnel, which is characteristic for lower-middle-income
countries; and to increase the efficiency of the system for transferring new knowledge and technologies
from the scientific sector to the manufacturing sector and accelerate the process of convergence. The
development of national structural capital through the spread of global computer networks, Internet
technologies, electronic communications, mass media, social networks and artificial intelligence sys-
tems is important for shaping the intellectual basis for economic growth.

In the long run, the implementation of the identified measures in the economic policy of the post-social-
ist countries under investigation will make it possible to significantly improve the efficiency of national
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innovation systems and, based on the balance of the three interconnected components (economic, social
and environmental), create all the necessary conditions for the transition to a new technological struc-
ture, i.e. the information and innovation economy based on knowledge, information and intelligence.
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