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Abstract

In the contemporary circumstances, intellectual capital has become the engine of 
the economic, social and cultural development. Mobilization and utilization of 
intellectual resources in enterprises create value, thus transforming and 
accelerating development of national economies towards the knowledge and 
innovation based economies. Due to these reasons, the most developed economies 
increase investments in education, information technologies and stimulate 
innovativeness. On the other hand, less developed countries do not have 
possibilities for significant investments in creating and employing national 
intellectual potential. This is reflected in their economic growth rates, as in the 
case of the Southeastern European (SEE) countries. In that regard, the paper 
investigates the impact of education, information technologies and innovations, as 
determinants of national intellectual capital development, on the economic growth 
in the SEE countries. The aim of this paper is to identify the contribution of the key 
intellectual capital determinants to the economic growth and development in the 
SEE countries and propose measures whose implementation lead to further 
development towards knowledge and innovation economies. The results of 
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correlation analysis revealed positive and statistically significant correlation 
between GDP per capita and employed measures of national intellectual capital. 
The research has shown that increase in high-technology export, number of R&D 
researchers and mobile phone subscribers has a positive and significant impact on 
economic growth. The authors advise intensified cooperation between business 
community and institutes and universities to achieve synergetic effects in 
generating and utilising national intellectual potential. 

Key words: intellectual capital, innovation, information technology, economic 
growth, performance measurement

JEL classification: I25, M40, O32, O34

1. Introduction

Human capital is one of the most important factors of economic growth and 
development, especially in the globalized environment in which the success 
of organizations in the international market can only be achieved by constant 
enhancement of their knowledge and innovations. Since the early 1980s, the 
importance of education and innovations, as the elements of human capital, for 
the long-term economic growth has been the subject of interest of the new theory 
of economic growth. New growth theory observes technological changes as an 
endogenous variable that is crucial in explaining economic performance and 
competitiveness (Plummer et al., 2014). In doing so, special attention is paid to 
the contribution of certain factors to economic growth such as: education level, 
investments in education, investments in research and development (R&D), 
institutional support and entrepreneurship. According to the endogenous growth 
theory, economic growth is viewed as a function of accumulated knowledge and 
innovations (Lucas, 1988; Romer, 1986).

Over the past two decades, the role of knowledge and intellectual capital has 
increased significantly (Bontis, 2004). This partly can be explained by the rapid 
advances in information and communication technologies (ICTs) that have 
significantly decreased the costs of computing power and electronic networking. 
With the increased affordability, the usage of computing power and electronic 
networking has surged, along with the efficient dissemination of existing 
knowledge. Furthermore, modern ICTs enable researchers across the world to 
work together, thus enhancing the productivity of researchers and resulting in rapid 
advances in R&D, as well as in the generation of new knowledge and technologies. 
The usage of new knowledge and technologies has become the factor of a strategic 
importance. For this reason, the most developed countries invest enormous 
resources in education and technology development which additionally contributes 
to the improvement of their competitiveness. 

Apart from knowledge and technology, innovation is becoming an increasingly 
important source of competitiveness (Krstić, 2014). In recent years, it has become 
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extremely important to derive additional value added through the various product 
differentiations via innovative designs, effective marketing, efficient distribution, 
reputable brand names, etc. In other words, the key source of competitive capability 
is linked to the possibility to introduce various forms of innovation.

Therefore, knowledge, technology and innovation, specifically intellectual 
capital, have become the key drivers of economic development and the basis for 
the national competitiveness. In line with the above, the World Bank has created 
a KAM methodology with the aim to enable the construction of a knowledge-
based society and contribute to the improvement of the national competitiveness 
(Chen and Dahlman, 2006). This methodology asserts that sustained investments 
in education, innovation, ICTs, and encouraging economic and institutional 
environment will lead to the increased creation and usage of intellectual capital in 
economic production, consequently resulting in the sustained economic growth.

The intellectual capital of a country represents its ability to transform knowledge 
and other immaterial resources into wealth (Bradley, 1997a; 1997b). The basic 
assumption underlying national intellectual capital is reflected in the importance to 
create, acquire and develop valuable knowledge and its efficient and effective usage 
(Käpylä et al., 2012). National intellectual capital can be described as knowledge-
based assets that support the growth and development of a country (Seleim and 
Bontis, 2013). Investments in intellectual capital are the main determinants of 
economic growth, employment and living conditions of citizens (Užienė, 2014). 
Those governments that invest more in education and training, as well as in R&D 
and science, have greater possibilities for growth and development. 

This paper investigates the impact of education, information technologies and 
innovations, as determinants of national intellectual capital development, on the 
economic growth in the SEE countries. The aim of the paper is to identify the 
contribution of the key intellectual capital determinants to the economic growth and 
development in the SEE countries and propose measures whose implementation 
lead to further development of these countries towards knowledge and innovation 
economies. In that regard, following hypothesis is evaluated: the national 
intellectual capital is an important determinant of the economic growth in SEE 
countries.

The main contribution of the paper is a conducted research on the impact of 
intellectual capital on the economic growth in the SEE countries. The correlation 
and regression analyses results will point to the intellectual capital determinants that 
have the biggest impact on the economic growth in the analysed countries. These 
results can be useful for macroeconomic policy makers to anticipate the measures 
whose implementation could increase economic growth and create a knowledge-
based society. The conducted research can serve as a good basis and inspiration for 
further researches in this area. 
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The paper is organized as follows. After the introduction the literature review is 
presented, followed by the methodology issues. The next section is devoted to 
empirical data analysis, followed by the discussion of the obtained results. The final 
part of the paper submits concluding remarks. 

2. Literature review

Prevailing trends in the environment, namely, globalization, influential technological 
inventions and intense regulation, have altered the structure of market competition. 
The emphasis has been put on the new sources of value creation and competitive 
advantage, especially, on the intellectual resources. The success and survival of 
each nation, region, organization or individual in the knowledge economy, largely 
depend on the quality and productivity of knowledge, as the most important 
intellectual resource. This indicates that future depends largely on the ability to create 
a knowledge base and its prudent usage, thus imposing enormous responsibility on 
individuals in determining the evolutionary path of a society (Viedma Marti and 
Cabrita, 2012). 

From the 1990s onwards, the literature dealing with intellectual capital issues has 
increased significantly (Brooking, 1998; Stewart, 2001; Bounfour, 2003; Al-Ali, 
2003; An, 2015). Many companies, academic institutions, governments, influential 
international organizations (such as the Organization for Economic Co-operation 
and Development, the World Bank Institute, the European Commission and others) 
have initiated a powerful discussion on intangible assets. In the global knowledge 
economy, investments in intellectual resources have been increasingly seen as 
a source of wealth, competitiveness and prosperity. The intellectual capital and 
competitiveness of nations are strongly linked, as a result of knowledge in them 
(Ståhle and Ståhle, 2006). The Global Competitiveness Index, published by the 
World Economic Forum, indicates that the extent of the impact of intellectual 
capital on the countries’ competitiveness is between 58% and 70%. Namely, this 
index shows that the influence of human capital (education, skills and capabilities), 
organizations and technologies is highly dominant and determines, to a large extent, 
the competitive position of countries. The influence of intellectual capital is directly 
linked to the level of economic development of countries. Hence, this influence is 
higher in developed countries compared to developing ones. 

Intellectual capital is defined as intangible assets that are not reported in the balance 
sheet, and it consists of (Brooking, 1998): property that gives the company market 
power, such as brand, customer loyalty, exclusive contracts, etc.; intellectual 
property such as patents, trademarks, copyrights, etc.; assets that give the 
organization internal strength, such as corporate culture, management and business 
processes, information systems, etc.; assets contained in characteristics of human 
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resources such as: knowledge, competence, skills, experience, ability to connect 
and cooperate. Intellectual capital represents a product of “flows of knowledge” 
in organization, or organizational learning, and it consists of human, structural and 
capital in relations with clients and other stakeholders (Bontis, 1998).

Many authors point to the role of intellectual capital in the process of creating and 
improving competitiveness (Stewart, 2001; Bounfour, 2003; An, 2015). Thereby, 
numerous research studies observe the contribution of some basic components 
of intellectual capital to economic growth. Namely, some authors explore the 
impact of innovation on competitiveness (Mehrara et al., 2017; Jankowska et al., 
2017; Franco and Oliveira, 2017), while others examine the relationship between 
education and economic growth (Cohen and Soto, 2007; Neycheva, 2010; Suri 
et al. 2011; Pelinescu, 2015). Also, a certain number of researchers refer to the 
integral influence of all components of intellectual capital on the competitiveness of 
a national economy (Al-Ali, 2003; Dorinela, 2015).

Innovations play a key role in countries willing to increase their economic growth 
and prosperity. The innovative potential of an economy affects the macroeconomic 
and microeconomic factors such as GDP/capital, R&D expenditure, international 
trade. For example, Ercis and Ünalan (2016) examine the innovation positions 
of Turkey and South Korea. In their study they propose several measures for 
improving innovation potential of a country, that is: target oriented approach in 
R&D and innovation; policy changes towards the technology intensive industry; 
focus on a medium and high-tech products; supporting mechanisms for setting 
up research and development institutes and universities; increasing diversity of 
financial and tax incentives, including the funding system for a technology and 
research staff; increasing education expenditures; human capital improvement; 
efficient technology and innovation policy; promotion of sectors and companies 
with a large potential for a sustainable competitive advantage. 

The research conducted by Pilinkiene (2015) focuses on the R&D funding in the 
Baltic States. The results reveal that the most of the R&D funds are from the state 
budget and that the largest part of the funds are allocated to higher education. 
Instead, the leading innovation countries allocate the largest part of R&D to the 
business sector. 

Radosevic (2015) explores the relationship between R&D and competitiveness 
of the SEE economies. The SEE countries are fairly diverse in terms of 
competitiveness, with visible effects regarding the role of R&D, as confirmed by 
analysis of the R&D demand and supply factors. This author points to the fact that 
the broader role of R&D will increasingly depend on the strength of horizontal 
links within the national innovation system and the local innovative business sector. 
This requires re-examination of the science and technology policy. The results of 
this study indicate that a broad innovation policy is necessary for providing long-
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term growth in the SEE economies. The measures include foundation of a public 
R&D which are related to the domestic industrial, agricultural and health sectors, 
and better usage of international assistance to integrate research and technological 
development in the SEE countries.

Bearing in mind the importance and role of high-tech exports in economic growth, 
Mehrara et al. (2017) identifies factors affecting exports. Their study investigates 
export determinants for 24 developing countries from 1996 to 2013. The results 
reveal that the rule of law (as an indicator of institutional quality), human capital, 
imports (as a measure of openness) and GDP are the most important factors 
affecting high technology export in developing countries.

Jankowska et al. (2017) explains how national innovation systems can transform 
innovation input into innovation output in different countries. They conclude that a 
higher level of innovation does not always mean the greater competitiveness of an 
economy. Namely, it is incorrect to conclude that a higher innovation result turns 
into a greater competitiveness of the economy, since the second issue is a complex 
phenomenon. Thus, taking into account a wider set of factors and deviating from 
the perspective of innovation efficiency, they conclude that the Polish economy has 
better results than Bulgaria. A study of the relationship between the sale of new 
or significantly improved products and physical capital and human capital in the 
Polish industry for the period 2011-2013 shows that the impact of physical capital 
on the relative increase in innovative production is greater than the impact of 
human capital. The obtained results indicate a higher degree of flexibility in sales 
of new and significantly improved products in relation to actual capital expenditure 
flows rather than human capital investment flows (Zwolak, 2016).

Franco and Oliveira (2017) analyse progress in the economic development of the 
BRICS (Brazil, Russia, India, China and South Africa countries) from 2008 to 
2013. The results demonstrate the decline in innovations during the economic crisis 
(2008-2009). After the crisis, it is possible to perceive a mild recovery due to the 
rapid increase in institutional and infrastructure inputs. The analysis recommends 
to provide a special treatment for the human capital, market sophistication and 
business sophistication.

Many studies have confirmed the importance of Information and Communication 
Technologies for the improvement of productivity performance. Kostoska and 
Hristoski (2017) measure different aspects of competitiveness and assess the 
level of productivity and competitiveness of the Western Balkans countries: 
Albania, Macedonia, Montenegro and Serbia. In their study, they evaluate the 
relative position of the region in relation to the EU member states regarding 
competitiveness. They conclude that the EU is far from a homogeneous entity in 
terms of competitiveness, while candidate countries are exposing a competitiveness 
profile similar to that in Central and Eastern Europe. Some authors consider the 
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relationship between different ICT usages and the export activities of a company. 
Kotnik and Hagsten (2018) explore this relationship for several European countries 
on a sample of major production and service companies. The results of their 
research indicate heterogeneity among countries and specific characteristics of 
service firms. In some countries, e-sale is positively related to the likelihood of 
exports for companies from both sectors, while the website possession is relevant to 
production companies, and employees with broadband Internet access are relevant 
to service firms only.

Many authors have examined human capital as one of the most important factors of 
economic growth and development. A study conducted by Cohen and Soto (2007) 
on a sample of 95 countries in the period 1960-2000 intended to determine the 
average years of schooling in the analysed countries, as well as the impact of the 
quantity of education on economic growth. The results of the study have shown 
that middle and low-income countries have not yet reached the average years of 
schooling that the high-income countries had in 1960. In addition, the authors have 
shown that the years of schooling have a positive impact on economic growth. 
Baldacci et al. (2008) examined the impact of social expenditures on human capital 
and economic growth on a sample of 118 developing countries in the period 1975-
2000. The results of the study have shown that the impact of education on economic 
growth is more significant in low-income countries. 

The research conducted by Neycheva (2010) aimed to determine the impact of 
education on economic growth in the EU member states in the period 1995-
2009, where the whole sample was analysed first, and then were specially 
observed “old member states” and “new member states” As an indirect indicator 
of human capital, the ratio of public expenditure on education to GDP was used, 
since they account for 85% of total education expenditure in the EU (Neycheva, 
2010). Regarding the sample of 20 EU countries, the results confirmed that public 
expenditure on education has a positive and statistically significant impact on long-
term fluctuations in the real growth of output. It has also been found that higher 
public investment in R&D means higher rates of economic growth. However, by 
dividing the sample into old and new member states, the results have changed 
when it comes to the new member states. Namely, in the case of post-communist 
countries, the links between public expenditure on education and economic growth 
are not statistically significant and stable. Surveys conducted by Suri et al. (2011) 
show that the level of human development is an important determinant of economic 
growth and that policies that are aimed at improving human development must 
precede or complement growth-oriented policies in order to achieve accelerated and 
sustainable growth.

Mercan and Sezer (2014) examined the impact of education expenditure on the 
economic growth in Turkey in the period 1970-2012, where real GDP and total 
education expenditure were used as variables. The results confirmed the positive 
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impact of education on economic growth. Dragonescu (2015) examined the long-
term relationship between economic growth and higher education in Romania in the 
period 1980-2012. The survey used annual data, where the dependent variable was 
GDP per capita, and independent variables were: the share of public expenditure 
on education in GDP and the number of students involved in higher education. The 
results showed that increasing the number of students leads to an increase in per 
capita GDP, confirming that higher education has a significant positive impact on 
economic growth.

Pelinescu (2015) used the annual panel data of the Eurostat database for the period 
2000-2012 and examined the impact of education expenditure as a percentage of 
GDP, the number of patents, the number of employees with secondary education 
and exports of goods and services, to the level of GDP per capita in the EU 
countries. The results of the fixed effects model showed that there was a statistically 
significant positive link between GDP per capita, the innovation capacity of human 
capital and the educational structure of employees, while education expenditure 
as a percentage of GDP showed a negative impact on GDP per capita. Pelinescu 
(2015) believes that the negative impact of expenditure on education on GDP is due 
to the heterogeneity of analysed countries.

Sekuloska (2014) examined the interdependence between the quality of the 
higher education and training system and the level of competitiveness in the 
SEE countries. The obtained results confirmed the positive correlation between 
the quality of human capital and competitiveness in all analysed countries. The 
study by Bokana and Akinola (2017) observed the productivity effects of higher 
education enrolment, higher education output and the associated productivity gap in 
selected sub-Saharan Africa countries from 1981 to 2014. The results have shown 
that both higher education enrolment and higher education output have a significant 
impact on the growth rate of total factor productivity. In addition, higher education 
enrolment has a positive effect on total factor productivity, while the inverse 
relationship is confirmed in the case of higher education output.

The research conducted by Choi and Lee (2015) aimed to establish a link between 
the various factors that affect educational competitiveness that is the key for 
improving national competitiveness in OECD countries. The PISA score was used 
as the dependent variable, or the indirect indicator of educational competitiveness, 
while the independent variables in the analysis were: GDP per capita, total 
education expenditures as a percentage of GDP, total expenditure per capita, 
private education expenditure as a percentage of GDP and the ratio of the number 
of students to teaching staff. The results of the research have shown that there are 
three significant combinations of variables that affect educational competitiveness: 
1) high total expenditure on education as a percentage of GDP, high expenditure per 
capita, high private expenditure on education as a percentage of GDP and high GDP 
per capita (Netherlands, Finland, Australia, Ireland); 2) low total expenditure on 
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education as a percentage of GDP, low per capita education expenditure, low ratio 
of the number of students per teaching staff, low private education expenditure as a 
percentage of GDP and low GDP per capita (Poland), and 3 ) low total expenditure 
on education as a percentage of GDP, low education expenditure per capita, 
high ratio of students per teaching staff, high private education expenditure as a 
percentage of GDP and high GDP per capita (Choi and Lee, 2015). Accordingly, 
each country should choose the appropriate model for improving educational 
competitiveness, depending on the interaction between these factors.

By exploring the integral influence of all components of intellectual capital on 
competitiveness, some authors conclude that knowledge is the main resource of 
global economic development. According to Dorinela (2015), the progress of the 
economies is possible in relatively short periods, to the extent that they are able to 
create, access, use and expand knowledge. For this reason, the study employs the 
World Bank KAM methodology. The KAM includes 148 structural and qualitative 
variables and a group of 146 countries, including the majority of OECD economies 
and over 90 developing countries. The indicators are grouped into four pillars of 
the knowledge economy: stimulating institutional and economic environment 
that allows the free flow of new or existing knowledge; educated and expert 
population in order to create, exchange and use knowledge; network of private 
companies, research centres, universities, etc. to adapt to local needs and to create 
new technologies; dynamic information infrastructure in order to facilitate efficient 
communication, dissemination and information processing.

Chen and Dahlman (2006) emphasize the importance of knowledge for long-term 
economic growth. They present the concept of knowledge economy in which 
knowledge is the main driver of economic growth. Authors also introduced a 
simple knowledge economy benchmarking tool, the KAM, which was developed 
by the World Bank Institute. It is designed to provide the basic assessment of a 
country’s readiness to become the knowledge economy. Also, it identifies sectors 
or specific areas where policy makers should focus more attention on future 
investments. Additionally, these authors presented the framework of knowledge 
economy, which claims that the investments in education, innovation, information 
and communication technologies and a favourable economic and institutional 
environment will lead to an increase in the use and generation of knowledge in 
economic production, and will result in sustainable economic growth. 

3. Methodology

For measuring intellectual capital of national economy, several measures have 
been employed. These measures are based on the three phases of the intellectual 
capital management, according to Al-Ali (2003): knowledge management, 
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innovation management and intellectual property management. Thus, for measuring 
knowledge the gross enrolment ratio of tertiary education is used (TE) (Lin and 
Edvinsson, 2008; Lin and Edvinsson, 2013; Ståhle et al., 2015). Education is an 
important determinant of human capital development and according to the literature 
the higher level of education has a positive impact on the economic growth since 
it enables development and usage of modern technology as a prerequisite for the 
technological advances and development.

Research and development expenditures as percentage of GDP (RD) are used as a 
measure of investments in the innovation capital of a country (Weziak, 2007; Seleim 
and Bontis, 2013). Higher value of R&D expenditures indicates bigger investments 
in the innovation capital, thus suggesting an advanced level of economic growth 
and development. Another proxy measure of the innovation capital is the number of 
researchers in the R&D per million people (Ståhle et al., 2015). If country possesses 
a greater number of the R&D researchers (R), it is expected to have advanced 
economic development. Additionally, the results of the innovation activities are 
implemented in the final products and thus the high-technology export (EXP) is 
employed as well (Bontis, 2004; Hervas‐Oliver and Dalmau‐Porta, 2007). It is 
expected that the higher value of high-technology export results in the higher level 
of economic growth and development. 

In order to spread knowledge within and outside the organizations, the information 
and communication technologies are very important. Therefore, we employed the 
number of mobile phone subscribers per 100 people (M) as a measure of supporting 
information infrastructure (Weziak, 2007; Lin and Edvinsson, 2008; Lin and 
Edvinsson, 2013). The development of these complementary assets enables better 
communication and share of knowledge, thus enhancing the innovation process.

For measuring the intellectual property (IP) development of a country, the patent 
applications are employed (P). On the macroeconomic level, the effectiveness of a 
country’s IP system is a determining factor in its economic performance (Sherwood, 
1997). Globally, the technological competence of countries is increasingly being 
measured by their patent activity and R&D investments (Al-Ali, 2003). Hence, 
the higher amount of patent applications indicates higher technological ability of a 
country and greater possibilities for significant economic growth and development.

Further, the unemployment rate as percentage of total population (UNE) has 
been used as a controlling macroeconomic indicator (Ståhle et al., 2015). If the 
unemployment rate in a country is high, then this high unemployment has negative 
impact on the economic growth and development.

As a dependent variable, the real Gross Domestic Product per capita in constant 
2011 PPP $ (GDP) is used as the proxy indicator of economic development of a 
country.
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Data used in this study are from the World Bank Development Indicators database 
covering the period from 2003 to 2015. The main hypothesis investigate whether 
national intellectual capital is an important determinant of the economic growth 
in SEE countries: Austria, Bulgaria, Croatia, Czech Republic, Greece, Hungary, 
Italy, Macedonia, Moldova, Poland, Romania, Serbia, Slovak Republic, Slovenia, 
and Ukraine (South East Europe, 2018). For the validation of this hypothesis the 
correlation and regression analysis were employed. 

The primary objective of the correlation is to measure the strength of the linear 
association between two variables (Gujarati, 2004):

∑ − ∑ ∑

∑ − ∑ ∑ − ∑
 

Based on the value of the correlation coefficient r, the strength of the linear 
association between two variables can be determined. If the value of r is close to 
+1, there exists a strong positive linear correlation, and if the value is close to -1, 
there exists a strong negative linear correlation. Values between 0.2 and 0.5 in both 
directions indicate a moderate correlation, while values below 0.2 indicate a low 
correlation between the analysed variables (Gupta, 1999).

Due to the fact that we have panel data before proceeding with the interpretation 
of the regression analysis results, it is necessary to decide which model the best 
describes the analysed data – The Pooled Regression Model (Pooled), the Fixed 
Effect Model (FEM) of the Random Effect Model (REM). Therefore, several tests 
were performed. 

The F-test is used to test null hypothesis that Pooled model is better against the 
alternative hypothesis that FEM is better. If the test results indicate that we should 
accept null hypothesis, this means that there do not exist differences in regression 
constant across analysed countries (Jovičić and Dragutinović Mitrović, 2011). 

The Breusch-Pagan LM test is used to test the null hypothesis that Pooled model 
is better against the alternative hypothesis that REM is better. If the test results 
indicate the adequacy of Pooled model, this means that the error term does not 
contain significant individual effects (Jovičić and Dragutinović Mitrović, 2011). 

Finally, if the results of both previous tests show that either FEM or REM can be 
a good alternative for the analysed data, the ultimate decision about the model 
is based on the Hausman test, which tests the hull hypothesis that REM is better 
against the alternative hypothesis that FEM is better. 
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4. Empirical data and analysis

The countries included into analysis belong to the group of the SEE countries, and 
according to the World Bank classification regionally belong to the Europe and 
Central Asia. One part of the sample includes countries that have completed the 
transition process to the market economies, while other part of the sample consists 
of countries in which the transition process is near the end (Kovačević, 2017). Most 
of the countries in the sample are the EU member states (Austria, Bulgaria, Croatia, 
Czech Republic, Greece, Hungary, Italy, Poland, Romania, Slovak Republic and 
Slovenia), two of them are candidate countries, i.e. in the process of EU accession 
(Macedonia and Serbia), and the other two have signed the EU Association 
Agreement (Moldova and Ukraine).

According to the data presented in Table 1 it is evident that two countries belong 
to the lower middle-income economies (with a GNI per capita between $996 and 
$3,895): Moldova and Ukraine; four to the upper middle-income economies (with 
a GNI per capita between $3,896 and $12,055): Macedonia, Serbia, Bulgaria 
and Romania; and nine to the high-income economies (with a GNI per capita of 
$12,056 or more): Croatia, Hungary, Poland, Slovak Republic, Czech Republic, 
Greece, Slovenia, Italy and Austria.

Table 1: Analysed countries according to the GNI per capita in 2017
– in US$

Country GNIpc, Atlas Method
Moldova 2,180
Ukraine 2,390
Macedonia 4,880
Serbia 5,180
Bulgaria 7,760
Romania 9,970
Croatia 12,430
Hungary 12,870
Poland 12,710
Slovak Republic 16,610
Czech Republic 18,160
Greece 18,090
Slovenia 22,000
Italy 31,020
Austria 45,440

Source: The World Bank, retrieved from https://data.worldbank.org/indicator/NY.GNP.PCAP.CD
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In Table 2 the descriptive statistics are presented. The average value of GDP 
per capita in analysed countries is $21,185.57 (2011 PPP), and the minimum 
value of GDP per capita has Moldova in 2003 ($2,850.83), while the maximum 
value of GDP per capita has Austria in 2012 ($44,551.62). The average value of 
the enrolment rate of tertiary education (TE) is 60.14 percent and the minimum 
value of 27.16 percent is recorded in Macedonia in 2003, while maximum rate 
of 117.43 percent is recorded in Greece in 2014. The average patent application 
in the analysed countries is 1,287, while Macedonia recorded the least number of 
patent applications (only 27) in 2010, and the highest number of patent applications 
(9,255) was recorded in Italy in 2007.

The minimum value of the high-tech export of $7.8 million is achieved in Moldova 
in 2005, while the maximum level of the high-tech export of $31.2 billion is 
achieved in Italy in 2011. The average value of the high-tech export in the analysed 
countries was about $6.23 billion. The average number of R&D researchers per a 
million population is 1,892, while the minimum number of R&D researchers (433) 
is recorded in Macedonia in 2009 and the maximum number (4,955) is recorded 
in Austria in 2015. The minimum value of the R&D expenditures is 0.17 percent 
of GDP in Macedonia in 2007, while the maximum value of R&D expenditures is 
3.07 percent of GDP in Austria in 2015. The mean value of the R&D expenditures 
is 0.96 percent indicating insufficient level of R&D investments in these countries. 

Table 2: Descriptive statistics

Variable Mean Standard 
Deviation Minimum Maximum

GDP 21,185.57 10,488.65 2,850.83 44,551.62
TE 60.14 17.14 27.16 117.43
P 1,287 1,899 27 9255
EXP 6,229,066,665 8,339,457,823 7,801,405 31,191,607,345
R 1,892.39 1,040.29 433.72 4,955.03
RD 0.96 0.64 0.17 3.07
M 106.76 31.07 11.41 162.7
UNE 11.52 7.44 3.69 37.25

Source: Authors’ calculations

The average number of mobile phone subscribers per 100 people is 106.76, while 
the minimum number of 11.41 is recorded in Moldova in 2003, and the maximum 
number of 162.7 is recorded in Italy in 2012. The lowest unemployment rate (3.69) 
is documented in Moldova in 2015, while the highest rate of 37.25 percent is 
recorded in Macedonia in 2005. The average unemployment rate in the analysed 
countries is 11.52 percent.



Tatjana Stevanović et al. • The impact of national intellectual capital...  
790	 Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 2 • 777-800

Table 3: Correlation analysis

ln GDP ln TE ln P ln EXT ln R ln RD ln M ln UNE
ln GDP 1

ln TE 0.5375 
(0.0000) 1

ln P 0.3892 
(0.0000)

0.5823 
(0.0000) 1

ln EXP 0.8145
(0.0000)

0.5757
(0.0000)

0.6894 
(0.0000) 1

ln R 0.7683
(0.0000)

0.6663
(0.0000)

0.4247
(0.0000)

0.6937
(0.0000) 1

ln RD 0.6500
(0.0000)

0.6294
(0.0000)

0.5553
(0.0000)

0.6876
(0.0000)

0.8710
(0.0000) 1

ln M 0.5901
(0.0000)

0.4923
(0.0000)

0.2653
(0.0003)

0.5814
(0.0000)

0.4840
(0.0000)

0.4083
(0.0000) 1

ln UNE -0.1643
(0.0215)

-0.3072
(0.0000)

-0.4526
(0.0000)

-0.3668
(0.0000)

-0.3140
(0.0000)

-0.4984
(0.0000)

-0.1022
(0.1562) 1

Note: p values are given in ( )
Source: Authors’ calculations 

The results of correlation analysis are presented in Table 3. The correlation between 
GDP per capita and the enrolment rate of tertiary education (TE) is high, positive 
and statistically significant. As regards the patent application (P) this measure has 
positive, moderately statistically significant correlation with GDP per capita. The 
strongest positive, statistically significant relationship is determined between GDP 
per capita and high-technology export (EXP). The strong positive and statistically 
significant correlation exists between GDP per capita and number of R&D 
researchers (R), and as well as between GDP per capita and R&D expenditures 
(RD). A similar relationship exists between GDP per capita and number of mobile 
phone subscribers (M). On the other hand, the relationship between GDP per capita 
and unemployment rate is although statistically significant, low and negative. 
Followed by the results of correlation analysis, the test results for the appropriate 
regression model are presented in Table 4. Based on the obtained results it is 
determined that FEM is appropriate for fitting analysed data.

Table 4: Test results for choosing the appropriate model

F-test Breusch-Pagan LM Hausman
H0: Pooled, H1: FEM H0: Pooled, H1: REM H0: REM, H1: FEM

621.28
(0.0000)

450.67
(0.0000)

106.91
(0.0000)

Note: p values are given in ( )
Source: Authors’ calculations 
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The results of the conducted regression analysis are presented in Table 5. The 
estimated model explains 99.69 percent change in GDP per capita and this model is 
statistically significant as confirmed by the F test (p<0.0000).

Table 5: Regression results

ln GDP per capita

constant
7.1561
[24.68]
(0.000)

ln TE
0.001697

[0.05]
(0.960)

ln P
-0.0259511

[-2.07]
(0.040)

ln EXP
0.0926076

[8.05]
(0.000)

ln R
0.0783212

[2.75]
(0.007)

ln RD
0.0003265

[0.01]
(0.990)

ln M
0.1255436

[7.34]
(0.000)

ln UNE
-0.1460972

[-10.30]
(0.000)

R2 0.9969
–R2 0.9965

F test 162.40
(0.0000)

Note: t statistics are given in [ ], p values are given in ( )
Source: Authors’ calculations 

Some of the indicators in the model are not statistically significant in explaining 
the changes in GDP per capita in the analysed countries. This is the case with 
the gross enrolment rate in tertiary education (TE). If the gross enrolment rate in 
tertiary education increases by 1 percent, the GDP per capita is expected to increase 
by 0.0017 percent, holding all other variables constant. However, this variable is 
not statistically significant. A similar situation is with the R&D expenditures as 
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percentage of GDP. If the R&D expenditures as percentage of GDP increase by 
1 percent, the GDP per capita is expected to increase by 0.0003 percent, ceteris 
paribus. But, this variable is statistically insignificant for explaining GDP per 
capita. As regards patent application the results are different from expected. If 
the patent applications increases by 1 percent the GDP per capita is expected to 
decrease by 0.026 percent, ceteris paribus.

All other variables are statistically significant in explaining changes in the GDP 
per capita. If the high-technology export increases by 1% the GDP per capita will 
increase by 0.092%, holding all other variables constant. Percentage increase in the 
number of R&D researches will lead to the increase of GDP per capita by 0.078%, 
ceteris paribus. If the mobile phone subscribers increase by 1% the GDP per capita 
will increase by 0.13%, ceteris paribus. The increase of unemployment rate of 1% 
will lead to the decrease of GDP per capita of 0.15%, holding all other variables 
constant.

5. Results and discussion

Our research, based on a sample of 15 Southeast European countries, has shown 
that increase in high-technology export, number of R&D researchers and mobile 
phone subscribers have a positive and significant impact on economic growth. 
The information and communication technologies are important for acquiring and 
dissemination of knowledge, as the key phase of intellectual capital management. 
“Mobile phones improve the use of information, encourage access to information, 
reduce research costs and enhance market efficiency, thereby increasing economic 
growth” (Majeed and Ayub, 2018: 452). In the analysed countries the information 
and communication infrastructure has a positive impact on the economic growth. 
Therefore, the part of the macroeconomic policy measures should be directed 
toward further development of the information and communication infrastructure. 
These measures are especially important for the countries on the way to become 
digital economies. 

The number of R&D researchers and the high-technology export has a positive 
impact on the economic growth in the analysed countries. The importance of high-
tehnology export in explaining economic growth is in line with the research results 
obtained by Falk (2009), while the importance of R&D researchers for the economic 
growth is in line with the results by Bayarçelik and Taşel (2012). Therefore, the 
countries should consider engaging R&D researchers in the projects with the aim to 
develop new technology and products that can be exported to other countries, thus 
contributing to the future economic development. In order to support the activities 
of these researchers, governments should establish special funds for their financing. 
The industry and the wider community should also make contributions to these 
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funds. These collaborations can significantly contribute to the development of the 
high-technology products and services and their exports in the future. The focus on 
these channels is important for the further development of the analysed countries.

However, results regarding patent applications are different from expected; the 
increase in the number of patent applications has caused a decrease of GDP per 
capita. These results are in line with the results obtained by Bayarçelik and Taşel 
(2012). The possible explanation for such results can be found in the insufficient 
usage of the registered patents, as well as in high costs of patent protection. 
Similarly, Bayarçelik and Taşel (2012) point to the sunk costs, in terms of varios 
fees which make patenting costly in the short-run, as possible explanation for 
the negative relationship. Therefore, countries should focus on the appropriate 
implementation of the patents in order to increase the potential benefits of their 
usage. Hence, macroeconomic policies should be directed towards the increased 
cooperation between R&D institutions and industry with a special emphasis on the 
foundation of high-tech incubators and science parks. Additionally, countries could 
benefit from patents by selling the patent rights for those patents that do not plan to 
implement in the specific industry. Further, countries should consider making some 
of the patents available to public in order to achieve spillover effects and obtain the 
application of these patents by entities which do not have R&D capacity, but are 
willing to develop products and technologies based on patents.

It is necessary to acknowledge the strategic importance of intellectual capital for 
future economic development. In that regard, it is important to develop modern 
and propulsive production sectors and services that would be the engine of future 
development and competitiveness. Hence, the development policies should be 
focused on the enhancement of business environment and support of knowledge 
and innovations. In this process, a significant role belongs to the mapping of 
intellectual resources, in order to determine the portfolio of intellectual resources 
that country possesses and to work continuously on its enhancement.

Special attention should be given to intensified cooperation between business 
community and institutes and universities in order to achieve synergetic effects 
in generating and utilising innovation potential. Development strategies should 
be based on the mobilisation of intellectual resources and the alignment of R&D 
activities and innovation capacities with the needs of an economy. 

The management of national intellectual capital, among other things, should focus 
on: the wide spectrum of immaterial values and determinants within national 
economy that have influence on the growth and development of national intellectual 
capital; the maximum possible effects in usage of intellectual potential of a country; 
the increase in the economy efficiency resulting in the augmented value of GDP 
per capita and competitiveness. The efficient management of national intellectual 
capital should contribute to the increased economic welfare, improved image of 
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a country, and enable accomplishment of economic, social and political aims and 
interests in the international environment.

6. Conclusion

The production, dissemination, and use of knowledge have become crucial factors 
for enhancing competitiveness, job creation and welfare. Due to these reasons, 
the most developed economies increase investments in intellectual capital and 
become knowledge-based economies. The transition of most developed nations to 
knowledge-based economies has resulted in an increasing awareness of national 
intellectual capital as a key factor for the economic growth and performance. 
Nevertheless, studies regarding the contribution of national intellectual capital 
to the economic growth in developing countries are not vast. Thus, the main 
objective of the paper was to identify the contribution of the key intellectual 
capital determinants to the economic growth and development in the SEE 
countries. The indicators for the study were chosen based on the three phases of 
the intellectual capital management, according to Al-Ali (2003): knowledge 
management, innovation management and intellectual property management. For 
measuring knowledge, the gross enrolment ratio of tertiary education was used 
(TE). For measuring innovation capital following indicators were employed: the 
research and development expenditures as percentage of GDP (RD), the number 
of researchers in the R&D per million people (R) and the high-technology export 
(EXP). For measuring the intellectual property development of a country we 
employed the indicator of the patent applications (P). Additionally, the number 
of mobile phone subscribers per 100 people (M), as a measure of supporting 
information infrastructure, and the unemployment rate as percentage of total 
population (UNE), as a controlling macroeconomic indicator, were used. Based on 
all the above obtained results the defined hypothesis was confirmed, suggesting that 
national intellectual capital is an important determinant of the economic growth in 
the analysed SEE countries. Hence, it can be concluded that intellectual capital is 
extremely important for economic growth. Previous studies have shown that large 
investments in intellectual capital have contributed to a higher rate of economic 
growth in the most developed economies. The results of this study have filled the 
gap in the literature regarding the contribution of intellectual capital to the economic 
growth in the SEE countries. Due to the fact that only several indicators regarding 
intellectual capital were used, it would be encouraging to perform additional 
investigations by involving a greater number of indicators for each segment of 
national intellectual capital. Additionally, some considerations should be given to 
the chosen indicators for the three dimensions of intellectual capital, since this can 
be viewed as a main limitation of the paper. Namely, there is no unique position 
in the literature regarding individual indicators of intellectual capital components, 
but the choice of indicators is rather based on the subjective judgement of the 
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researchers. Therefore, it would be inspiring for further research to employ some 
other measures of the intellectual capital components. This would be especially 
challenging for the knowledge measurement, since the employed measure – the 
gross enrolment ratio of tertiary education, was statistically insignificant. Further 
research should consider employing the literacy rate or number of graduate 
students, as better proxies for the level of knowledge, or even some qualitative 
measure, such as the level of quality of higher education institutions in a specific 
country. Nonetheless, these limitations do not diminish the importance of the paper 
and obtained results, but rather point towards the possibilities for future research 
and improvement.
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Utjecaj nacionalnog intelektualnog kapitala na gospodarski rast u zemljama 
jugoistočne Europe

Tatjana Stevanović1, Maja Ivanović-Đukić2, Tamara Rađenović3, Ognjen Radović4

Sažetak

U suvremenim okolnostima, intelektualni kapital postao je pokretač ekonomskog, 
društvenog i kulturnog razvoja. Mobilizacija i korištenje intelektualnih resursa u 
poduzećima stvaraju vrijednost, čime se transformira i ubrzava razvoj nacionalnih 
ekonomija prema gospodarstvima temeljenim na znanju i inovacijama. Upravo iz 
tih razloga, najrazvijenija gospodarstva povećavaju ulaganja u obrazovanje, 
informacijske tehnologije i potiču inovativnost. S druge strane, manje razvijene 
zemlje nemaju mogućnosti za značajna ulaganja u stvaranje i zapošljavanje 
nacionalnog intelektualnog potencijala. To se ogleda u njihovim stopama 
gospodarskog rasta, kao u slučaju zemalja jugoistočne Europe (SEE). Stoga se u 
radu utjecaji obrazovanja, informacijskih tehnologija i inovacija istražuju kao 
odrednice nacionalnog razvoja intelektualnog kapitala na gospodarski rast zemalja 
JIE. Cilj ovog rada je utvrditi doprinos ključnih determinanta intelektualnog 
kapitala gospodarskom rastu i razvoju zemalja jugoistočne Europe i predložiti 
mjere čija provedba dovodi do daljnjeg razvoja prema gospodarstvima znanja i 
inovacija. Rezultati analize korelacije pokazali su pozitivnu i statistički značajnu 
korelaciju između BDP-a po stanovniku i primijenjenih mjera nacionalnog 
intelektualnog kapitala. Istraživanje je pokazalo da povećanje izvoza visoke 
tehnologije, porast broja istraživača za istraživanje i razvoj i broja pretplatnika 
mobilnih telefona imaju pozitivan i značajan utjecaj na gospodarski rast. Autori 
savjetuju pojačanu suradnju između poslovne zajednice, instituta i sveučilišta kako 
bi se postigli sinergijski učinci u stvaranju i korištenju nacionalnog intelektualnog 
potencijala.

Ključne riječi: intelektualni kapital, inovacija, informacijska tehnologija, ekonomski 
rast, mjerenje uspješnosti
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