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Abstract. Human capital is currently considered one of the fundamental factors determining countries' competitiveness and economic 

prosperity. Interest in this category has arisen due to globalization and permanent technological changes that emphasise the knowledge 

and skills of the workforce. Most countries invest in education, health care, research and development, or support cultural development 

to increase human capital in society and thus contribute to improving their competitiveness in the world market. This article focuses on 

identifying the level of human capital in seven European countries (the Czech Republic, Germany, Hungary, Poland, Romania, Slovakia, 

and Sweden), comparing it with the level of competitiveness within them, as well as identifying changes in the development of the 

mentioned variables in the monitored countries. The research was carried out during the period of 2013 - 2022, based on statistical data 

from Eurostat and data reported by the World Competitiveness Center. The level of human capital and competitiveness, as well as the 

dynamics of their development, was assessed using standardized variable method, comparison method, one-factor analysis of variance, 

and convergence method. The findings show that countries with above-average levels of human capital also show above-average levels 

of competitiveness. At the same time, those with below-average levels of human capital also show below-average levels of 

competitiveness. One-factor analysis of variance, however, indicates that there is no statistically significant change in the level of human 

capital or in the level of competitiveness in the monitored countries in the period of 2013 - 2022, which was also confirmed in the area 

of competitiveness by using the convergence method. On the one hand, the observed stability in development can be perceived positively, 

especially in highly developed countries. On the other hand, the lagging countries should try to keep the current development level and 

look for improvement opportunities to approach the most developed countries gradually. 
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1. Introduction  

 

The competitiveness of economies is an essential indicator of the position of countries on a global scale. 

Globalization and technological progress have brought increasing interest in this category. As a result, the 

tendency to compare the status of individual economies is growing stronger. Despite the lack of a uniform 

definition of competitiveness, several factors that are considered relevant from the point of view of its evaluation 

have been established. In addition to economic performance, prosperity, social or political stability, and many 

others, one of the key determinants that affect the competitiveness of any economy is human capital, which 

depends on the ability of society to adapt to changes flexibly. Human capital, like competitiveness, is a very 

complex concept. Increasing its level is achieved by investing in areas that have a greater or lesser impact on its 

creation, maintenance and use, which implies that it, in turn, has a negative impact on economic performance. 
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For this reason, the issue of human capital and its impact on competitiveness is constantly relevant, and 

increasing its level becomes one of the main priorities for all countries whose goal is to improve their 

competitiveness and ensure consistent, sustainable economic growth. In this context, it is therefore important to 

analyze the interrelationships between human capital and competitiveness, as well as the dynamics of the 

development of these variables in individual countries. At the same time, it is essential to bear in mind that the 

concept of competitiveness cannot be understood in an absolute sense; therefore, to label a country as 

competitive or uncompetitive can only be done in comparison with other countries. 

 

Based on the mentioned facts, the main goal of this article was determined: to identify the level of human capital 

of seven European countries (the Czech Republic, Germany, Hungary, Poland, Romania, Slovakia, and Sweden) 

and to compare it with the competitiveness of the mentioned countries through the evaluation of normalized 

indicators. Subsequently, an analysis of the dynamics of the development of these variables in the monitored 

countries was carried out. To fulfil the set goal, the standardized variable method was used, which offered the 

possibility to evaluate data that were expressed in different units equally. In addition, the comparison method 

was used to compare the situation in individual countries and, finally, one-factor analysis of variance was used, 

by which it was possible to compare the average values of indicators in particular years in the monitored 

countries and assess whether there were statistically significant differences between them. The results of the 

one-factor analysis of variance were further verified in the field of competitiveness by the convergence method. 

The literature review in this article covers various theoretical approaches to the issue of competitiveness and 

human capital. Further, it specifies these concepts, discussing the sub-factors that affect competitiveness and 

human capital. The methodological part describes the choice of methods used to process data taken from 

Eurostat and the World Competitiveness Centre, as well as the reasons that led the researcher to choose the 

chosen methods. In the results section, the positions of the countries are compared in terms of the achieved level 

of human capital and competitiveness, and an analysis of the dynamics of the development of these investigated 

variables is offered. Subsequently, in the discussion, the results are compared with the studies of other authors. 

The conclusion states the limitations of the conducted research and the future possibilities of its direction. 
  
2. Theoretical background 

    
In the 21st century, when globalization and technological progress constantly influence the economic 

environment, the question of the competitiveness of individual countries is increasingly coming to the fore. 

Although the concept of competitiveness is very complex and there is no uniform definition of it, several factors 

have been established that are most often taken into account as determinants of competitiveness. According to 

Syromyatnikov et al. (2021), national competitiveness is widely seen as a set of institutions, management 

trajectories and other factors, including investment growth, progress in integration, development of innovation 

in production with a low level of productivity, etc., which largely influence the level of productivity of a country. 

However, the IMD World Competitiveness Centre (2023) draws attention to the fact that competitiveness cannot 

be assessed only based on economic performance and productivity. Although these are undoubtedly its 

important determinants, in addition to them, it is also necessary to take into account the political, cultural and 

social dimensions, so that the compiled competitiveness rankings reflect not only the economic performance of 

countries but also their ability to manage their competences to achieve long-term value creation. 

Competitiveness is perceived similarly by Vîrjan et al. (2023), who claim that although economic performance 

affects competitiveness, the relationship between these units is complex and dependent on a number of other 

factors. Therefore, if the goal of individual countries is to increase competitiveness, they must adopt a 

comprehensive strategy that will take into account not only economic performance but also a number of other 

social and environmental determinants. Despite the fact that competitiveness is not recommended to be assessed 

only on the basis of economic performance, as stated by Merdic and Hodzic (2021), its increase directly 

contributes to the support of economic growth. The same opinion is shared by Minhaj and Ahmed (2023), who 

claim that sustainable economic growth is essentially the driving force of success, as various factors that 

contribute to a country's competitiveness on a global scale depend on the rate of economic growth. Based on 

the above, the competitiveness of economies can be simply interpreted as a key factor on which the country's 

ability to attract investments, support and develop innovations or ensure sustainable economic growth depends. 

One of the decisive elements that currently affect the competitiveness of countries is the level of human capital. 

According to Bąk et al. (2022), human capital as an element of intellectual capital enables better adaptation of 
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society to changing economic conditions at a reasonable level. The increase in human capital is the factor that 

most reduce inequality and most increases economic growth, thus contributing to the promotion of 

competitiveness. For this reason, it is recommended that public policies focus more on the development of 

human capital (Gaona & Vásquez, 2021). Titanic and Obadic (2015), who deal with the relationship between 

human capital and competitiveness in EU countries, find out that most of the new EU member countries have 

lower competitiveness than the old member countries. The reason is that they invest much more in infrastructure 

and the environment than in human capital. At the same time, most old member countries know the importance 

of investing in human capital. Human capital is defined as the combination of an individual's natural talent and 

abilities and the skills that an individual acquires during life through upbringing and education. This 

combination is completed by the individual's state of health (OECD, 2007), and thus, it plays a vital role in the 

economic development of countries. Education, health, and other factors that contribute to human capital 

development are often considered high-return investments. 

 

Regarding human capital, attention is most often focused on education, especially tertiary education. According 

to Alam (2023), education promotes economic growth. This statement is also supported by other studies, such 

as Doré and Teixeira (2023), who agree that formal education is critical to growth. Still, at the same time, they 

emphasize that attention must also be focused on a range of factors in the field of education, such as teacher 

training, strengthening the school educational environment or reducing the inequality of opportunities. It means 

that not only quantity but also the quality of education matters. This statement is also supported by Pritchett 

(2024), who, following education and its support, states that attention should not be focused only on investing 

in education but also on its results, such as creating valuable skills. Leite & Cardoso (2023) deal with the issue 

of education in relation to the economic performance and competitiveness of economies. They present the 

results that the expansion of human capital leads to the improvement of the overall economic structure of the 

country, so it can be assumed that it also increases its competitiveness. According to them, investments in 

education, expanding its availability, and developing opportunities in research and development, where 

educated people can express themselves, should be supported. The positive influence of a high educational level 

on the development of the national economy was also noted by Mulliqi et al. (2018). They state that in individual 

countries, there is a clear positive relationship between the workforce's level of education and the economy's 

competitiveness. Economies with more tertiary-educated people tend to fare better in competitiveness 

assessments compared to countries where only a smaller proportion of the workforce is tertiary-educated. 

Although the focus is primarily on tertiary education, it should not be underestimated that, in addition to a 

relatively high number of educated people in the economy, there is also a relatively high number of people 

without education/only with basic education. As Carillo (2024) argues, while highly educated individuals are 

the driving force of technological innovation, a labour force without adequate education can hinder the adoption 

of these innovations, and thus, the effect that can flow from individuals with high levels of human capital is 

lost. 

 

However, as the OECD (2007) definition shows, education and support in this area are not the only factors 

determining the level of human capital in countries. Equally important attention must also be directed to the 

field of healthcare. According to Avdeeva (2024), the level of education and health of individuals are the main 

elements forming the basis of human capital, which is one of the factors of the economic prosperity of countries. 

Shuyong et al. (2024) in their study point to the fact that the government's investments in healthcare have a 

demonstrably positive effect on the growth of the level of human capital, which in turn has a supporting effect 

for economic growth as well. Railaite and Čiutienė (2020) confirm that public administration spending on 

healthcare has a positive and significant effect on life expectancy, while the increase in life expectancy is 

associated with the extension of the active action of human capital on the labour market. 

 

On the other hand, Jiang and Wang (2023) draw attention to the risks of excessive public expenditure on 

healthcare. According to them, although insufficient public expenditure on health in the short term hinders 

economic growth to a certain extent, the pressure to increase public expenditure on health could be 

counterproductive in the long term. Although increasing expenditure can contribute to improving the level of 

health of individuals, enriching medical and health resources and thus promoting the accumulation of human 

capital, it also brings a significant economic burden on public finances, which can have a negative impact on 
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economic development when diverting fewer financial resources to other, equally important areas for the 

development of human capital. 

 

The situation where excessive investments were directed to the health sector in individual countries was visible 

during the recently ongoing COVID-19 pandemic. However, at that time, in addition to the fact that other areas 

were deprived of financial resources, one could also discuss the effectiveness of the investments in the health 

sector, since a significant part of it could only be aimed at ensuring anti-pandemic measures. Other studies point 

to the close connection between the field of education and the field of health. According to Baldanzi et al. 

(2021), there is a complementary relationship between education and health: if parents want to have better-

educated children, they also increase investments in health. Such investments in health have a positive effect on 

long-term economic growth since it can be assumed that when people are healthier, they are more productive, 

and this fact could contribute to economic prosperity. On the other hand, Kirkpatrick et al. (2020) see the low 

level of education and poor health of the population as the main cause of differences in competitiveness between 

individual regions of the EU. 

 

Although the majority of authors dealing with the issue of human capital examine its creation, maintenance and 

use mostly only in connection with its main determinants, such as the level of education, health or innovation 

ability, some pay attention to other aspects as well. One of them is culture. According to Bucci & Segre (2011), 

among other factors, investments in culture represent one of the essential engines of long-term economic growth. 

Culture generates significant economic income and stimulates the production of new ideas, technologies, etc., 

which contributes to the development of human capital in companies. At the same time, the World 

Competitiveness Centre (2023) considers the cultural dimension as important in relation to national 

competitiveness. 

 

Debrah et al. (2018) state that human capital development and innovation are key determinants of international 

competitiveness. Much attention is focused on research and development as a basic prerequisite for creating 

innovations in connection with innovation capability. As reported by Islam et al. (2024), individual countries 

should allocate sufficient financial resources to support research and development since this is one of the main 

ways to ensure technological and infrastructural progress and thus support sustainable economic growth and 

overall competitiveness. The country's economic development, especially in the short term, depends primarily 

on the degree of orientation of educational and other state policies to ensure sufficient efficiency and intensity 

of investment in human capital (Koryakov et al., 2022). Other studies also support this idea (Nezhnikova, 2020; 

Di Cataldo & Rodríguez-Pose, 2017; Linhartová, 2020), which emphasize the importance of investments in 

individual areas determining human capital. Most studies examine human capital and its development only in 

relation to economic performance, while only a few ones (Mourao & Popescu, 2023; Liutak et al., 2023) focus 

on human capital and investments in it in relation to the overall competitiveness of countries. This fact thus 

provides considerable space for conducting research into this area. 

 

This article will examine the impact of human capital on the competitiveness of the economies of seven 

European countries (the Czech Republic, Germany, Hungary, Poland, Romania, Slovakia, and Sweden) based 

on a comparison of the standardized values of indicators that can influence the level of human capital with the 

standardized values of WCI for the period of 2013 -2022. Since human capital is a very complex concept that 

includes many aspects, in this research it will be evaluated through the development of the level of several of 

its determinants, such as life expectancy, public administration expenditure on healthcare, population with 

tertiary education, population with lower than primary education, primary and lower secondary education, 

public administration expenditure on education, investment in research and development, as well as expenditure 

on culture. In the next part of the article, the focus will be on identifying the existence of statistically significant 

changes in the level of human capital or competitiveness in the monitored countries. 
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3. Research objective and methodology 

 

This article aims to identify the level of human capital in seven European countries (Czech Republic, Germany, 

Hungary, Poland, Romania, Slovakia, and Sweden) and to compare it with the competitiveness of the mentioned 

countries through the evaluation of normalized indicators, and subsequently to identify the dynamics of the 

development of the mentioned variables in the monitored countries. Key factors influencing the level of human 

capital and the World Competitiveness Index (WCI) were included in the assessment. The analyzed period was 

2013-2022, while statistical data from Eurostat and data reported by the World Competitiveness Centre were 

used. The choice of countries was not random. The researchers aimed to show how the V4 countries stand in 

the evaluation compared to the countries that are generally considered to be the most/least developed within the 

EU countries. 

 

According to the definition of Becker (1975), human capital is a qualitative characteristic of an individual. It is 

necessary to express it quantitatively to evaluate it in relation to other variables. Since there is no definite 

agreement on how the level of human capital can be expressed most objectively, as it depends on many 

determinants, the researcher decided to use the standardized variable method to evaluate its level. This method 

is used where it is necessary to assess data expressed in different units. When implementing this method, it is 

necessary to distinguish between maximizing and minimizing variables. When calculating the standardized 

score, the relationship is then based on: 

 

if xj is the maximizing variable: 𝑧𝑖𝑗 =  
𝑥𝑖𝑗− 𝑥𝑗̅̅ ̅

𝑠𝑗
 

if xj is the minimizing variable: 𝑧𝑖𝑗 =  
 𝑥𝑗̅̅ ̅−𝑥𝑖𝑗

𝑠𝑗
 

where 𝑥𝑗̅ is the arithmetic mean, sj is the standard deviation. 

 

To express the level of human capital, the values of seven partial indicators were normalized. While in six cases, 

they were maximizing variables (life expectancy, public administration expenditure on health, share of the 

population with tertiary education, public administration expenditure on education, research and development 

expenditure, public administration spending on culture) and in one case, it was a minimizing variable (the share 

of the population with lower than primary education, primary and lower secondary education). Subsequently, 

for better data comparability, also the values of the world competitiveness index were standardized. 

 

In the next part of the article, a statistical analysis of the competitiveness of the monitored seven EU countries 

is presented. The researchers' intention was to find out whether there were statistically significant changes in 

the competitiveness of the mentioned countries during the period 2013-2022. To carry out a statistical analysis 

of the competitiveness, a one-factor analysis of variance (ANOVA) was used. This method enabled the 

researcher to compare the average values of the competitiveness of the examined economies between individual 

years and determine whether the differences between them are statistically significant. First, the null and 

alternative hypotheses were formulated: 

 

H0: There is no statistically significant change in the competitiveness of countries in individual years.  

H1: There is a statistically significant change in the competitiveness of countries in individual years.  

 

One-way analysis of variance (ANOVA) was also used to evaluate human capital. The researcher investigated 

whether there were statistically significant changes in the level of human capital in the seven countries 

monitored between 2013 and 2022. In this case, the hypotheses were formulated as follows: 

 

H0: There is no statistically significant change in the level of human capital in the observed countries in 

individual years.  

H1: There is a statistically significant change in the level of human capital in the observed countries in individual 

years.  
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By performing a one-factor analysis of variance, the researcher was able to identify how dynamic the 

development of the level of human capital and competitiveness was in individual countries during the monitored 

period. Therefore, the results of this analysis were intended to clarify whether the development of the selected 

variables in the monitored countries is stable or whether there are larger or smaller fluctuations that can tell 

about the specifics of individual economies. 

 

In the area of competitiveness, the researcher subsequently verified the findings from the one-factor analysis of 

variance using the convergence method. First, the β-convergence method was applied, where the calculations 

were based on the regression equation: 

 

(1/ T)* log (Yi,T / Yi,0) = α + ß * log Yi,0 + γ * Xi + Ui 

Subsequently, based on the relation (1/ T)* log (Yi,T / Yi,0) = α + ß * log Yi,0 + Ui σ-convergence was 

calculated. 

 

4. Results 

 

First, the level of human capital in the monitored countries was expressed. Table 1 introduces the standardized 

values of indicators affecting the level of human capital, which are cost indicators (expenditure of the Ministry 

of Health, education, culture and research and development) and result indicators (expected average life 

expectancy, share of the population with tertiary education, share of the population with less than primary, 

primary and lower secondary education) (Kwon, 2009). This procedure for each partial indicator allowed the 

researcher to monitor the position of each country in the particular area compared to the average. 

 
Table 1. Standardized values of indicators affecting the level of human capital for the monitored countries (2013-2022) 

 
Average Life 

Expectancy 

at Birth 

Public 

Administration 

Expenditure on 

Health 

Share of the 

Population 

with 

Tertiary 

Education 

Share of the 

Population 

with Lower 

than Primary 

Education 

and Primary 

and Lower 

Secondary 

Education  

Public 

Administration 

Expenditure on 

Education 

Expenditure 

on Research 

and 

Development 

Public 

Administration 

Expenditure on 

Culture 

The Czech 

Republic 
0.213 0.010 -0.491 1.271 -0.299 -0.293 -0.120 

Germany 1.081 1.351 0.255 -0.407 0.630 1.200 0.482 

Hungary -0.904 -0.789 -0.336 -0.493 -0.542 -0.596 0.240 

Poland -0.321 -0.808 0.421 0.927 -0.552 -0.661 -0.603 

Romania -1.287 -0.962 -1.425 -1.604 -0.903 -0.847 -1.333 

Slovakia -0.493 -0.442 -0.447 0.884 -0.526 -0.673 -0.637 

Sweden 1.711 1.641 2.022 -0.578 2.192 1.870 1.970 

Source: the researchers’ own processing of data taken from Eurostat (2024) 

The standardized values of the partial indicators affecting the level of human capital in the seven countries for 

2013-2022, as stated in Table 1, provide a more detailed overview of how the individual countries manage to 

develop human capital. The stated standardized values of the partial indicators represent modified data that 

allow a direct comparison of the monitored countries in all areas, regardless of the original measures and units. 

The normalized values show significant differences among the compared countries in the monitored period. 

These differences can be caused by various factors, e.g. different approaches of the governments of the 

individual countries to support the selected areas. For better clarity of the position of the countries within the 

partial indicators, a ray graph based on a simple visualization, which enables a comparison of the performance 

of the monitored countries within the selected seven partial indicators, is introduced. 
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Figure 1. Visualization of the results within the partial indicators 
Source: the researchers' own processing 

 

In Sweden, the highest normalized score values were recorded for most indicators, except the share of the 

population with less than primary, primary and lower secondary education. This indicates the potential of this 

country to develop human capital. The high value of the standardized score, especially in the field of education 

(share of the population with tertiary education, public administration expenditure on education), indicates a 

strong orientation of the country towards increasing the educational level in society. However, even though 

there is a large number of people with higher education in the Swedish population, there is also a surprisingly 

large number of people with lower than primary education, elementary and lower secondary education, which, 

according to Carillo (2024), can represent an obstacle to the further development of the country. Thus, Sweden 

ranked second to last in the evaluation of this indicator. Germany, like Sweden, showed above-average 

normalized score values for most indicators, although it lagged behind Sweden. The smallest difference in the 

normalized score between these countries was observed for health expenditure, which, in absolute terms in 

recent years, has been even higher than in Sweden. However, due to lower health expenditure in the pre-

pandemic period, Germany failed to overtake Sweden in the 2013-2022 summary evaluation. The relatively 

high value of the normalized score in Germany for expenditure on health and research and development may 

indicate the priority focus of the German government's policy. The Czech Republic showed the highest values 

of the normalized score among all monitored countries for the share of the population with lower than primary 

education, primary and lower secondary education. In other words, the Czech Republic showed the smallest 

share of such individuals in the population. Their low share is positive for every economy because such 

individuals often have difficulties succeeding in the labour market, and, as already indicated in the literature 

review, they can hinder the introduction of innovations (Carillo, 2024). The Czech Republic also showed 

average to slightly above-average values of the normalized score in the area of average life expectancy and 

public administration expenditure on health. This may be a signal that the Czech Republic will prioritize support 

in this area but has fallen behind in public administration investments in education, culture, as also in 
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investments in research and development. However, the lowest normalized score within the monitored 

indicators was reported for the share of the population with tertiary education with a value of -0.491. For 

Hungary, an above-average normalized score was recorded only for public administration expenditures on 

culture. In the remaining areas, Hungary reported below-average values for 2013-2022, with max. - 0.904 for 

life expectancy. The low value of the normalized score even for public administration expenditures on health 

indicates that the development of health care is not a priority for Hungary. In Poland, two above-average values 

were recorded in the normalized score – for the share of the population with lower than primary education, 

primary and lower secondary education and the share of the population with tertiary education, where it stood 

out in the evaluation better than, e.g., the Czech Republic or Germany. This fact indicates that the orientation 

of the countries is mainly in the field of education. In Slovakia, all values of the normalized score, except the 

share of the population with lower than primary education, primary and lower secondary education, where 

Slovakia ranked third, were negative. The situation was similar in Romania, which showed a deeper below 

average than Slovakia in all evaluated areas. The below-average values of the normalized score within 

individual indicators indicate that these countries face significant challenges in the area of human capital 

development. 

 

 

Figure 2. Normalized scores for all areas 

Source: the researchers' own processing 

 

Figure 2 shows normalized integrated values of the seven indicators affecting the level of human capital in the 

seven European countries for 2013-2022. The measured values shown in the graph are therefore a dimensionless 

number - an integral indicator that includes all monitored areas (life expectancy, public administration 

expenditure on health, share of the population with tertiary education, share of the population with lower than 

primary education, primary and lower secondary education, public administration expenditure on education, 

research and development expenditure, public administration expenditure on culture). The normalized values 

are visualized in a horizontal bar graph, where the x-axis shows the normalized values achieved by the 

monitored countries and the y-axis shows the individual countries. The normalized values can be negative or 

positive, reflecting whether countries lag behind the average in human capital development, or, on the contrary, 

perform better than the average. Sweden achieved the highest positive normalized score (1.863), significantly 

outperforming other countries, including Germany, with the second-highest score (0.826). However, based on 

the values achieved, it can be concluded that the difference between the two countries was enormous in favour 

of Sweden. According to the aforementioned evaluation, Sweden has created the best conditions for the 

development of human capital, and it also performed best in the evaluation of most partial indicators affecting 

the level of human capital. The exception is the value of the share of the population with lower than primary 
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education, primary and lower secondary education. However, Germany, with a plus score, can also be evaluated 

as a country with effective investments, especially in the area of health and a policy aimed at promoting human 

capital. Germany reported the second-highest normalized scores in five of the seven partial indicators. Among 

the countries with a positive score, the Czech Republic was only slightly better than the average with a value of 

0.041. This value indicates that the Czech Republic lags significantly behind Germany and Sweden, and there 

is still considerable room for improvement, but compared to the remaining countries (Poland, Hungary, 

Slovakia, Romania), it has created better conditions for the development of human capital. Although the Czech 

Republic shows slightly below-average results in several partial indicators, the summary value of the normalized 

score is positive, on the basis of which the situation in the Czech Republic cannot be evaluated as negative. 

Although the Czech Republic lags behind the most advanced countries, it can be assumed that there is room for 

improvement that can be implemented in a relatively short time. The remaining monitored countries showed a 

negative normalized score, which means that they are below the average and the conditions they create for the 

development of human capital lag behind those created by Sweden, Germany or the Czech Republic. Poland 

shows a negative score with a value of -0.405, i.e. it ranks fourth among the seven monitored countries in the 

evaluation of human capital. Poland lags behind the average in several areas, but compared to Romania, this lag 

is not dramatic. The situation is similar in Hungary, which reached a score of 0.489, and in Slovakia, with a 

score of 0.516. In these countries, the conditions for the development of human capital are below average 

compared to Romania (-1.137), but it must be noted that all V4 countries still performed relatively well in the 

evaluation, and - with the exception of the Czech Republic - they create similar conditions for the development 

of human capital. Romania, with the lowest score of -1.137, shows the biggest deficit in the conditions for 

human capital development. This indicates significant deficiencies and the need for fundamental improvement 

in this area to approach the rest of the countries. 

 

Figure 3. Normalized Score - World Competitiveness Index (2013-2022) 

Source: the researchers' own processing 

 

Figure 3 shows the normalized scores of the World Competitiveness Index (WCI) for the years 2013-2022 for 

the seven EU countries. The horizontal x-axis shows normalized WCI values, the vertical y-axis shows the 

individual countries. As in the previous case, the normalized values can be negative or positive based on which 

it is possible to evaluate how well the country performed in comparison with other countries. Sweden showed 

the highest positive normalized score (1.517) overall for the monitored years 2013-2022, which means that it is 

the most competitive country among the countries monitored. It also performed best in the evaluation of 

indicators affecting the level of human capital; based on this fact, it can be concluded that the creation of suitable 
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conditions for the development of human capital is reflected in the overall competitiveness of the country. 

Germany showed the second highest positive value of the normalized score (1.126) so it can also be marked as 

a country in which the development of human capital is reflected in its competitiveness in an adequate way. The 

last country where a positive, more precisely slightly above-average normalized score (0.113) was recorded was 

the Czech Republic. Within the monitored countries, the Czech Republic can also be marked as competitive but 

with some room for improvement. In the assessment of the level of human capital, it also showed a slightly 

above-average score. With minimal deviations for a positive value, in both comparisons, it was third among the 

seven countries. The remaining four countries showed a negative normalized score, i.e. they are below the 

average in the WCI comparison for the years 2013-2022. Poland achieved a normalized score of -0.256. 

Although it is below the average and is less competitive than the Czech Republic, Germany or Sweden, the lag 

is not very significant. Hungary's result (-0.690) already indicates a significant lag in the area of 

competitiveness. In the assessment of competitiveness, according to the normalized score, it ranks fifth among 

the seven countries examined, as well as in the assessment of the level of human capital. Romania (-0.882) and 

Slovakia (-0.927) showed the lowest negative scores in the evaluation of the competitiveness of the economy. 

These two countries fared the worst in the evaluation of the level of human capital, although Romania showed 

significantly worse results than Slovakia. Based on the comparison of the location of the countries in the two 

investigated areas, it is possible to state that the level of human capital in them correlates to a certain extent with 

their competitiveness but this relationship is not entirely clear-cut. It can be seen that despite the fact that 

Hungary, Poland and Slovakia showed similar scores when evaluating the level of human capital, greater 

differences were noted among them when evaluating competitiveness. 

 

The standardized values of partial indicators affecting the level of human capital for the period 2013-2022 and 

their comparison with the standardized values of the World Competitiveness Index (WCI) for the same period 

in the seven EU countries pointed to significant differences among the analyzed countries. With regard to the 

results, it can be assumed that the creation of suitable conditions for the development of human capital can 

indeed be one of the factors that affect countries' competitiveness. Sweden and Germany have an above-average 

level of human capital and an above-average level of competitiveness, so it can be assumed that their high level 

of human capital is clearly reflected in their competitiveness. On the other hand, countries with a negative score, 

such as Slovakia and Romania, show a below-average level of human capital and a below-average level of 

competitiveness. However, it is not the case that the country with the worst-rated human capital is also the least 

competitive. 

 

Significant differences in the level of human capital as well as in the level of competitiveness were found among 

the monitored countries. Since the researcher assumed that the goal of lagging countries should be to catch up 

with the most developed countries gradually, the next step was to identify whether there are statistically 

significant changes in the level of human capital, or competitiveness in the monitored countries in the period 

2013-2022. The changes would indicate that the lagging countries really tend to approach the developed 

countries. 

 
Table 2. One-factor analysis of variance of competitiveness for the years 2013-2022 

ANOVA       

Source of Variation SS df MS F P-value F crit 

Between Groups 965.839 9 107.3154 0.492703 0.873785 2.040098 

Within Groups 13068.57 60 217.8096    

       

Total 14034.41 69         

 

Source: the researcher's own processing of data taken from https://www.imd.org/centers/wcc/world-competitiveness-

center/rankings/world-competitiveness-ranking/ (2024) 

 

 

Table 2 offers the results of a one-factor ANOVA for the analysis of the competitiveness of the monitored 

countries between the years 2013-2022. The variability among the groups (965.839) is relatively low in 

comparison with the overall variability. The variability within the groups (13068.57) is relatively high which 
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means that most of the variability in the data is caused by differences within the given year, or differences in 

competitiveness among the countries, and not by differences among the individual years. The F-statistic reached 

a value of 0.4927, which is less than the critical value of 2.04, i.e., the differences between the average values 

of competitiveness in the individual years are not large enough to be statistically significant. The p-value is 

0.87, which is more than the chosen level of significance α = 0.05. Based on the above results, the null 

hypothesis that there is no statistically significant change in the competitiveness of the countries among the 

individual years can be accepted. That means that the average competitiveness is the same in all years and does 

not differ in any of them. It follows that the competitiveness of the Czech Republic, Poland, Hungary, Germany, 

Romania, Slovakia and Sweden did not change significantly during the years 2013-2022 and maintained 

relatively stable values. This can be positive for countries that have a high level of competitiveness and are 

focused on maintaining their current levels. However, it is not positive for the countries lagging behind; their 

goal should be to increase their competitiveness significantly. Therefore, the goal of further research could be 

to analyze the factors that can have an impact on competitiveness in the mentioned context and to find out 

whether – alike competitiveness - they develop consistently or whether there are certain deviations in their 

development despite the fact that this is not reflected in changes in the level of competitiveness. 
 

Table 3. One-factor analysis of variance of the level of human capital for the years 2013-2022 

ANOVA       

Source of Variation SS df MS F P-value F crit 

Between Groups 0.00558 9 0.00062 0.00061 1 2.0401 

Within Groups 61.3827 60 1.02305    

       

Total 61.3883 69         

 

Source: The researchers' own processing of data taken from https://ec.europa.eu/eurostat/web/main/data/database (2024) 

 

Table 3 shows the results of one-factor ANOVA for the analysis of the level of human capital in the monitored 

countries for the period 2013-2022. The between-group variability (0.00558) is very low in comparison to the 

total variability (61.3883), while the within-group variability (61.3827) is almost identical to the total variability. 

This suggests that most of the variability in the data is due to the differences within a given year, which means 

differences in the level of human capital among the countries rather than differences among the years. The low 

value of the F-statistic (0.00061) compared to the critical value (2.04) signals that the differences among the 

average values of human capital in the individual years are not significant enough to be considered statistically 

significant. The p-value (1.0) is higher than the established level of significance α = 0.05 so there is not enough 

evidence to reject the null hypothesis. It can be concluded that there is no statistically significant change in the 

level of human capital in the monitored countries in the studied period. The level of human capital in the Czech 

Republic, Poland, Hungary, Germany, Romania, Slovakia and Sweden did not change significantly in the period 

2013-2022 and remained relatively stable, similar to the level of competitiveness. Such a result can be caused 

by the fact that the factors that formed the basis for assessing the level of human capital developed relatively 

consistently, and there were no significant fluctuations within them. This, similar to the case of competitiveness, 

can be positive for the countries with a high level of human capital, such as Sweden or Germany, but not for the 

countries that lag behind in their development. 

 

When investigating the development of competitiveness, the results obtained from the one-factor analysis of 

variance were further refined by the convergence method. 
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Figure 4. β - convergence in the field of competitiveness 

Source: the researchers’ own processing 

 

Figure 4 introduces the results of β - convergence. The linear regression function, which took the form y = - 

0.0113x + 0.0519, has a decreasing tendency, which means there is a prevailing tendency towards weak 

convergence. This fact is confirmed by the negative coefficient - 0.0113. Overall, it can be concluded that the 

countries with a higher initial value of competitiveness had lower growth rates. The highest average growth rate 

was recorded by Hungary (2.34%) and the Czech Republic (1.79%), followed by Sweden (0.85%) and Romania 

(0.75%). A decrease in competitiveness between 2013 and 2022 was recorded in the remaining countries. In 

Germany (-0.06%) and Slovakia (-0.19%), the decrease was only insignificant; however, in Poland (-2.24%), it 

was more significant. The coefficient of determination reached a value of 0.0314. That means that the model 

explained only 3.14% of the total variability. Based on this, it can be concluded that the convergence results are 

insignificant, and the results of the one-factor analysis of variance were confirmed, which proved that there is 

no statistically significant change in the level of competitiveness in the monitored countries. A low value of the 

coefficient of determination may indicate that factors other than the initial level of competitiveness may have a 

more significant impact on increasing competitiveness, and thus the selected model could be improved in the 

future by including additional variables.  

 

Since beta convergence evaluates the development of variables only on the basis of their initial and final state, 

which subsequently also indicates the rate of growth, it was supplemented by sigma convergence, which is 

based on standard deviations. 
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Figure 5. σ – convergence in the field of competitiveness 

Source: the researchers’ own processing 

 

Figure 5 shows that the sigma convergence had an overall slightly increasing tendency in the observed period 

(from 0.225 in 2013 to 0.237 in 2022). However, as the graphic representation shows, until 2016, the differences 

in competitiveness between the seven monitored countries were decreasing that is the countries were getting 

closer to each other. In this period, the coefficient of variation decreased to 0.152. Subsequently, until 2018, the 

values of the coefficient of variation had been relatively stable which indicates that there were no significant 

changes in competitiveness among the monitored countries. Starting from 2019, the coefficient of variation 

began to grow, reaching a value of 0.237 in 2022. That shows that the differences in competitiveness between 

the monitored countries increased, which indicates a tendency for divergence in the period of 2019-2022. 

 

5. Discussion 

 

Multi-criteria methods, which include the normed variable method on which the research study is based, 

guarantee a certain degree of objectivity. On the other hand, subjectivity can be present in the evaluation by 

reflecting on the selected indicators (Ivanová & Masárová, 2018). In addition to the indicators, Laifa and 

Benhassine (2023) point out the possible degree of subjectivity when using multi-criteria methods. In this 

research, this fact mainly referred to expressions of the level of human capital, which can be evaluated on the 

basis of a considerable number of determinants. To reduce the degree of subjectivity as much as possible, the 

researcher chose those determinants that were most often investigated in various studies (see literature review) 

- life expectancy, public administration expenditure on healthcare, population with tertiary education, 

population with lower than primary education, primary and lower secondary education, public administration 

expenditures on education, investments in research and development, as well as expenditures on culture. 

Considering the standardized values of the partial indicators affecting human capital, where Sweden and 

Germany had the first two places among the seven examined countries in the evaluation of expenditure 

indicators for all four of them (public administration expenditure on health, education, culture and research and 

development expenditure) it can be stated that the most advanced economies realize that investment in areas 

which contribute to the development of human capital is the basis for the future economic advancement of 

countries (Nezhnikova, 2020; Koryakov et al., 2022) and should not be seen as a burden but as an investment - 

even though their effects are not manifested immediately but only after a certain time (Augustia et al., 2020). 

The position of Germany and Sweden not only in the evaluation of the partial indicators but also within the 

aggregate score of human capital and the level of competitiveness is not accidental. Other authors, such as 

Minhaj & Ahmed (2023), also consider investments in human capital and the development of other related areas 
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as key aspects to achieve maximum economic growth and secure an advantageous position in the 

competitiveness rankings. If we look at the result indicators within the partial indicators, it is necessary to state 

that the researcher's findings are in accordance with Mulliqi et al. (2018), who claim that countries with a larger 

number of university-educated population (Sweden) achieve higher competitiveness compared to countries in 

which a relatively small part of the population has university education (Romania). Considering the overall 

results of the countries in the field of human capital and their comparison with the results in the field of 

competitiveness, it can be assumed that the creation of suitable conditions for the development of human capital 

may indeed be one of the factors that affect the competitiveness of countries. In the countries where the level of 

human capital is above average (especially Sweden and Germany but also the Czech Republic), the level of 

competitiveness is also above average, and vice versa in the countries where the level of human capital is below 

average, the level of competitiveness is also below average (Poland, Hungary, Slovakia, Romania). Based on 

this, this research identifies with Schwab and Zahidi's (2020) statement that human capital is one of the key 

drivers of economic prosperity and productivity and thus of the overall competitiveness of countries. The results 

of the one-factor analysis of variance show that there is no statistically significant change in the level of human 

capital or in the level of competitiveness in the monitored countries in the individual years. In the field of 

competitiveness, the results were further refined by the convergence method, which confirmed the previous 

finding. Similar to Miron et al. (2022),, who applied the convergence method to GDP development, no evidence 

in favour of absolute β - convergence was found. Stable development in the field of competitiveness as well as 

in the field of human capital can be viewed positively on the one hand - especially in the case of highly 

developed countries - but lagging countries should try not only to maintain the current level but also to look for 

opportunities for its improvement and more dynamic progress. This is also emphasized by Sener and Delican 

(2019), who also state that support for increasing competitiveness is more demanding in less developed 

countries than in the most developed countries. That is why less developed countries should create mechanisms 

that will enable them to maintain and support their level of competitiveness. Moreover, although the findings 

show that the level of human capital in the monitored countries did not change significantly. Miron et al. (2022) 

emphasize the role of human capital as a strategic element of competitiveness in strengthening the process in 

which lagging countries catch up with advanced countries. Most studies assess human capital in relation to the 

overall competitiveness of countries, which represents a broader approach - comparing to the usual focus on 

economic performance. However, the main contribution of this study lies in the proposed research design, which 

is described in detail in the methodological section of this study. The level of human capital is not expressed 

through complex indexes, such as the HCI, which is usually given by the World Bank, or the HDI, which is 

given by the UN. In this study, a less traditional approach was used, and a standardized variable method was 

used to express the level of human capital, which is not commonly used for this purpose. Another applied 

research procedure was also different from other similarly oriented studies. Most of them, such as Elistia and 

Syahzuni (2018), evaluate the interrelationship of the examined variables through causal analysis. Still, our 

research used comparative analysis, which was complemented by a number of other methodological procedures. 

These procedures were described in detail in the methodological section. 

 

Conclusions 

 

The aim of this study was to identify the level of human capital in seven European countries (Czech Republic, 

Germany, Hungary, Poland, Romania, Slovakia, and Sweden) and through the evaluation of standardized 

indicators to compare the mentioned countries in the area of competitiveness. Subsequently, the aim was to 

identify the dynamics of human capital development and competitiveness in the monitored countries. The goals 

set were achieved. The comparison of human capital in individual countries with the level of competitiveness 

shows that in countries where the level of human capital is above average (Sweden and Germany), the level of 

competitiveness is also above average. And vice versa, in the countries where the level of human capital is 

below average, the level of competitiveness is also below average (Poland, Hungary, Slovakia, Romania). 

Sweden achieved a position significantly above average in both areas. Germany ranked second in both places; 

however, while it was not far behind Sweden in terms of competitiveness, it was more significantly behind in 

terms of human capital. Out of the V4 countries, the Czech Republic fared best in the evaluation although it 

remained quite significantly behind Germany and Sweden. 
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Nevertheless, as the only country of the remaining countries included in the analysis in both areas, the Czech 

Republic showed slightly above-average values within the normalized score. On the contrary, Slovakia fared 

the worst among the V4 countries and was surpassed only by Romania in the level of human capital. In the 

evaluation of competitiveness, it even stood the worst of the monitored countries. The lagging countries should 

strive for more dynamic development in order to be able to approach gradually the countries that fared better 

in the evaluation. However, one-factor analysis of variance showed that between 2013-2022, there were no 

statistically significant changes in the level of human capital or the level of competitiveness in the monitored 

countries, and therefore, the development of the level of human capital and competitiveness in them is relatively 

stable. In the area of competitiveness, these results were confirmed by the convergence method. From the point 

of view of countries that have already reached a high level of development, stability can represent a certain 

degree of certainty for securing their position in the future. However, although stability is important, the priority 

for lagging countries should be to improve and ensure a more dynamic development of the level of human 

capital and overall competitiveness.  

 

Although the mail goal was fulfilled and the position of the countries in terms of their competitiveness and the 

level of human capital was identified, as well as the dynamics of the development of both investigated variables, 

it is important to point out the possible limitations of the conducted research. As previously mentioned, the use 

of multi-criteria methods introduces a certain degree of subjectivity into the analysis, depending on what 

indicators will be included in the evaluation (Ivanová & Masárová, 2018; Laifa & Benhassine, 2023). In the 

case of human capital, this problem is even greater because it is a qualitative characteristic of a person that 

needs to be expressed quantitatively using a range of different indicators. It is generally recommended to use 

income, cost and performance indicators (Kwon, 2009). However, the research conducted did not pay attention 

to the area of income. Another limitation could be the fact that the standardized variable method evaluates the 

position of countries in relation to an average value. This average value can, however, change depending on 

the characteristics of the countries included in the analysis. Considering the mentioned facts, the goal of future 

research could be to eliminate the inaccuracies resulting from the mentioned facts and to expand the research 

to a larger sample of countries. 
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