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Abstract 

The article tries to accent that one of the fundamental challenges and tasks of the 

contemporary national economies in an effort to create and maintain innovation based 

competitiveness is to develop and upgrade the human capital through a qualitative higher 

educational system. Using the data from the Global Innovation Index (GII) the paper analyses the 

interdependence between the quality of the educational system and the level of innovativeness of 

nations. The paper is focused on the South East European (SEE) countries and the quality of their 

educational system as one of the reasons of their innovativeness lag.  Through the correlation index 

and regression analyses the paper confirms the differences in relationship and influence of higher 

education on innovativeness between SEE and the Central European Economies (CEE) todays’ EU 

members. 
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1. Introduction 

The paper highlights the role of higher education system in enhancing the innovative 

capacities of national economies as the highest tool in creating the competitiveness of a nation.  It 

examines the quality of higher education systems in some SEE countries (Albania, Bosnia and 

Herzegovina, Macedonia, Montenegro and Serbia) and its impact on innovation according to the 

Global Innovation Index (GII) and makes comparison with that of some CEE countries (Czech 

Republic, Hungary, Poland, Slovakia and Slovenia). The paper will elaborate on the reasons that 

might be crucial for the pillar quality lag. Second, through the correlation analyses it will prove the 

reliability of innovation and knowledge and technology output on the higher education quality. 

Knowledge and skills of human resources are dynamic categories that are acquired through 

the process of continual improvement of the educational and training system that allows flexibility 

and adaptability of the human factor in accordance with the market needs. In this increasingly 

globalized and interdependent world economy, the knowledge and skills of the workforce are the 

key competitive weapons (Thurow, 1994). Countries with relevant knowledge and skills acquired 

through increased and effective investment in human resources development will be able to acquire 

innovation based competitiveness. The World Economic Forum (WEF) accent knowledge based 

society to be among the main factors, which influence the competitiveness of companies and 

nations.  Within the knowledge-based economy, the creation of knowledge and its effective transfer 

in industry is a key factor towards innovation and technology led development. Investing in 

knowledge, skills and abilities means investment in creation of greater productivity and higher 

added value. Arvanitis and Stucki (2012) in their study correlate human capital directly with a 

higher propensity to innovation. According to Schultz (1993) the human capital “is a key factor for 

increasing and sustaining competitive advantage, so maintenance of competitiveness requires 

human capital to become a tool to increase productivity” (p. 16). Rastogi (2002) emphasizes that 
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“human capital is an important input, especially through the continuous improvement of knowledge, 

skills and capabilities” (p.198). Becker (1993) notes that “the costs of education and training are 

capital investment that have a return value” (p. 25). Benhabib and Spiegel (1994) notice the crucial 

role that human capital plays in the process of technology absorption (p. 149). David and Foray 

(2003) conclude that “quality of human capital and the creation of new ideas (innovation) and 

knowledge are the drivers of progress that create disparities in the productivity and growth of 

different countries”. Powell and Snellman (2004) recognized innovation as driving tool for 

increasing competitiveness. Nelson and Phelp (1996) integrated the idea that the “adoption of new 

technology depends on the capacity of human capital, which is determined by level of education”. 

McNeil and Silim (2012) identified that higher education supports the supply of skilled workers and 

enhance the conditions for innovation bringing substantial social benefit. Schneider et al. (2010) 

found a positive relation between innovation and the educational level of employees. D’Este et al. 

(2012) reveals that human capital is a critical factor in driving down barriers to innovation. 

The quality of the higher education system is one of the key requirements in the process of 

creating more added values in the production of goods and services and in increasing the investment 

attractiveness of the SEE economies, but at the same time it is one of the major weaknesses in the 

creation and promotion of innovative capacity in all SEE economies.   

The empirical results within the Global Innovation Index (GII) and WEF’s Global 

Competitiveness Reports (GCR) show a high portion of differences in the level of growth of higher 

educational aspects in the human capital between the SEE and CEE economies. So, despite of 

financial aspects and investment in research activities, the qualitative level of human factor is 

identified as one of the main weaknesses in the innovation development process in all SEE 

economies. 

The research analysis confirms the positive correlation between the quality of human capital 

and innovativeness in CEE economies, so the investment in education process together with the 

spending on R&D should be key weapons in the whole process of innovation creation for all SEE 

economies. It is useful to determine if the actual measures, policies and level of investment in 

education employed by the SEE countries can contribute to higher level of innovativeness. Through 

the research we can realize that any investment in the improvement of the quality of human capital 

through the more qualitative higher educational process can lead to higher innovativeness of 

economies.  By improving the innovation capabilities of nation, the education process for the SEE 

economies would have a role of sustainable creator of competitiveness.  The SEE economies should 

follow the experience of the advanced EU economies and the CEE former transition economies, 

actual members of the EU, which use the investment in improving the educational system as a 

reliable recipe in creating innovation and as a power tool towards innovation based economy.   

2. Method 

The first research method used for this study is a regression analysis. It helps in estimating the 

coefficient of correlation – R square between the higher education system and Global Innovation 

Index (GII) and also to investigate the influence of higher education as an input in the process of 

creation knowledge and technology output in the two groups of economies, the SEE economies – 

non EU members and CEE – EU members’ economies. It is found out a weak correlation equals to 

0.35 in SEE economies. Compared with CEE economies that achieved correlation index higher than 

0.7 SEE economies express lag in relationship between the quality of higher education system and 

innovativeness. We can realise that the differences in the level of quality of higher education system 

lead to differences in correlation index.  Individual correlation index made for the separate group of 

economies confirmed the differences in impact of the higher education system on innovativeness 

between the two groups of economies. 

Using the OLS model (Hayashi, 2000): 

𝑦𝑖 = 𝑎 + 𝑏𝑥 + 𝜀𝑖   (1) 
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It is identified how the disparities in the quality of higher education system between the 

analysed economies can influence the innovation index. The formula 1 helps to detect what value of 

the quality of education system lead to higher innovativeness. So it is useful to predict how the 

changes in education system influence the changes of innovativeness.  

Integral method within the research is comparative analysis as a useful tool to compare the 

data and results among analysed group of economies. 

The correlation is much worse when we analyse the correlation between higher education as 

an input and the knowledge and technology as output in innovation process.  The SEE economies 

express extremely low correlation of 0.05 compared to CEE economies that show medium 

correlation of 0.43. 

Also using the OLS model we identify the disparities in influence of higher education system 

in the process of creation knowledge and technology output in two analysed groups of economies.  

The analysis is based on the data for human capital indicators of innovation analysed and 

exposed in the annual Global Innovation Index. 

3. Results 

The annual Global Innovation Index (GII) have examined innovation as a set of 

complementary factors that enable or disable the process of innovation creation.  Although 

according to the GII innovation depends on the set of factors that include institutions, infrastructure, 

market and business sophistication as inputs in the innovation process, the human factor as a crucial 

component is analysed as one of the prime determinants in the development of innovation capacity 

of a nation. Higher education is a key precondition for economies to move up the value chain and a 

determinant for transferring the economies in the highest phase of competitiveness, innovation 

based (Global Innovation Index, 2014).   

In SEE economies the improvement of the quality of human factor has not indicated a 

dynamic character that is necessary in the process of creating a production with higher added value 

and also conditions for promotion of research activities and the development of innovative 

technologies. 

The following table shows the correlation coefficient and, as a result of that, the differences in 

the influence of higher education to the innovativeness measured by GII between SEE and CEE 

economies.  Using the OLS model we find out a weak correlation 𝑅2 = 0.248 for SEE economies 

and 𝑅2 = 0.489 for CEE economies.   

Table 1. Comparison of correlation index of higher education and innovativeness 

between SEE and CEE economies 

Regression Statistics 

 SEE CEE 

Multiple R 0.498609 0.699542 

R Square 0.248611 0.489359 

Adjusted R Square 0.198518 0.460990 

Standard error 2.444958 2.293477 

Observations 5 5 

Source: own calculations 

  

The low correlation between the higher education system and innovativeness in SEE 

economies is connected with the weaknesses of national higher education system that have 

quantitative and qualitative nature. 

Quantitative reasons refer to the low level of enrolment that accounts 48.3% for SEE region, 

compared to the percentage of enrolment in the CEE where it reaches over 68%. High percentage of 

coverage of the population in higher education represents one of the crucial necessities in the 

process of supporting innovation.   
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Except to the quantitative element, SEE countries lag behind in terms of qualitative aspects of 

education, which are directly connected to the financing of the higher education and quality of 

curricula and teaching methods. So according to the sub pillar of the University ranking, SEE 

countries present score of zero because they have non-listed universities according to the QS 

Quacquarelli Symonds World University Ranking (Global Innovation Index, 2014). On the other 

hand CEE countries indicate remarkable participation of their universities in the list of QS world 

ranking. 

Public investment in education in the CEE accounts over 5.0% of GDP, which is consistent 

with the recommendations of UNESCO, despite investments in SEE countries which are below 4% 

of GDP (UNESCO, Institute for Statistics). These data suggest that support for education by 

budgetary resources is far away from established criteria to ensuring a certain level of educational 

quality. One of the serious weaknesses in financing of education which is common to all SEE 

countries is the lack of support from private sources, which in the CEE reaches more than 1% of 

GDP. 

Using the formula for linear regression we can estimate that any increase in the quality of 

higher education system lead to higher index of innovativeness.  So we can predict the value of the 

innovation index for any higher or lower value of higher education. But the OLS regression through 

the p-value (Table 2) finds out that this effect has different extent of intensity in each group of 

economies.  

Table 2. OLS analysis of higher education and innovation index in SEE and CEE economies 

 Coefficient Standard error T Stat P-value Lower 95% Upper 95% 

 SEE 

Intercept 25.81019917 3.843687808 6.714957 6.92618 17.617572 34.00283 

Higher 

education 

0.223021576 0.100109156 2.227784 0.041624* 0.00964396 0436399 

 CEE 

Intercept 25.78118598 4.735877835 5.443803 3.58973 15.8314758 35.7309 

Higher 

education 

0.472456998 0.113754853 4.15329092 0.000597* 0.23346692 0.711447 

Significance level:   *p<0.05                       

Source: own calculation 

By using the data from the Table 2 in the formula (1) we obtain the regression lines for the 

two groups of economies:  
𝐼𝑁𝑁𝑂𝑉𝑆𝐸𝐸 = 25.810 + 0.223𝐻𝐸 

𝐼𝑁𝑁𝑂𝑉𝐶𝐸𝐸 = 25.781 + 0.472𝐻𝐸 

Both groups of economies indicate positive correlation between higher education and 

innovativeness, but it is most significantly in CEE economies compared to SEE economies. The 

low level of significance between development of higher education and innovation in SEE countries 

is due to the lack of knowledge, scientific and research spill-over between Universities and business 

community that is confirmed within the Global Competitiveness Reports of WEF.  

Unfavourable relationship between tertiary education system and innovation in SEE 

economies is more obvious if we analyse the relationship between the higher education system and 

knowledge and technology output.  The OLS analysis is made on the examples of the same groups 

of economies: the first group are the former transition economies from CEE today’s members of EU 

and the second group refers to the developing countries from SEE. The following data (Table 3) 

show extremely low correlation equals to 0.05 between the value of the tertiary education pillar and 

knowledge and technology output in SEE countries.  It means that only 0.05% of the variation in 

knowledge and technology output is explained by the variation in tertiary education system. On the 

other hand the value of correlation in CEE countries is equal to 0.43 or 43% of the variation in 

knowledge and technology output is explained by the variation in tertiary education.  
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Table 3. Comparison of correlation index of higher education and knowledge and technology 

output between SEE and CEE economies 

 SEE   CEE 

Multiple R 0.23832 0.657504 

R Square 0.056797 0.432312 

Adjusted R Square -0.2576 0.243082 

Standard error 6.503132 5.239095 

Observations 5 5 

Source: own calculation 

 

The difference in the level of correlation between SEE and CEE economies is result of many 

reasons that are not in favour to more innovation.  According to the World Economic Forum (WEF) 

it includes quality of scientific-research institutions, low level of funds for research and 

development, weak cooperation between universities and business sector, scarcity of government 

procurement for advanced tech products, availability of scientists and engineers.   

Using the formula for linear regression and data in Table 4, we can assess the regression line 

for all analysed economies: 

𝐾𝑇𝑂 =  −0.66902 + 0.986241𝐻𝐸 

Regression line indicates positive correlation between Knowledge and Technology Output 

(KTO) and the higher education process (HE). It enables simulation how to improve innovation 

index by improving higher education.  The significance of relation is strengthened with P-value that 

indicate a high level of significance (p<0.01). 
 

Table 4. OLS analysis of higher education and knowledge and technology 

output in SEE and CEE economies 

 Coefficient 
Standard 

error 
T Stat P-value Lower 95% Upper 95% 

Intercept -0.66902 9.286523 -0.07204 0.944337 -22.0838 2074574 

Higher education 0.986241 0.153601 6.420796 0.000205 0.632037 1.340446 

Source: Own calculation 

The fact that education is a significant factor in the raising of national competitiveness in the 

contemporary knowledge-driven economy. (Johansen and Sahlberg, 2011), indicates that the 

education policy should be integral part of the policies for competitiveness and growth. Thus the 

main direction of the measures and policies that should have crucial impact in improving the 

competitiveness and sustainable development of the SEE economies should be focused on 

enhancing the education quality and constantly upgrading the quality of the workforce.  The 

research and innovation role of higher education system should be a prime source of knowledge and 

innovation at national and international level, so the national economies should pursue reforms to 

build system of higher education, which assure quality in both research and teaching processes. 

4. Discussion 

Human capital is a crucial factor in the process of creation of innovation capabilities of 

national economies. It acts directly as input through the higher education system or as knowledge 

and technology output as a results of that process. As we can realised from the previous analysis, 

investment in human capital is one of the main tool that lead to innovation based competitiveness as 

the highest level of growth. Creating highly qualified human skills is a key precondition for 

productivity growth. According to research finding in highly developed economies there is a strong 

relationship between the quality of higher educational system and the level of innovativeness. 

Exploring of the Global Innovation Index provides an opportunity to make a comparative 

analysis involving some regional groups of economies, on the same or higher level of 
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competitiveness, to explore the differences in the level of innovativeness and to pursue measures, 

activities and policies that would lead to qualitative and quantitative improvement of the higher 

educational process. Due to the analyses we find out that actual condition of higher education 

system in SEE economies does not contribute to higher level of competitiveness of economies. The 

low level of investment in educational system in SEE countries and weak linkages with the business 

community is main reasons for innovativeness disparities compared to the CEE countries. It is 

essential to accent that higher public and private investment must be directed in enhancing the 

quantity and quality of education process because the human capital is a crucial factor in switching 

to a higher level of development, i.e. innovation based development.  Improving the performance 

and increasing participation in tertiary education should contribute towards SEE capacities for 

innovation. 

References 

Arvanitis, S. & Stucki, T. (2012). What determines the innovation capability of firm founders? Industrial 

and Corporate Change, 21(4), 1049-1084. http://dx.doi.org/10.1093/icc/dts003 

Becker, G. S. (1993). Human Capital: A Theoretical and Empirical Analysis with Special Reference to 

Education (3
rd

 Ed.). Chicago: University of Chicago Press. 

http://dx.doi.org/10.7208/chicago/9780226041223.001.0001 

Benhabib, J & Spiegel, M. (1994). The Roles of Human Capital in Economic Development: Evidence from 

Aggregate Cross-Country Data, Journal of Monetary Economics, Vol. 34, No. 2, pp. 143–173. 

http://dx.doi.org/10.1016/0304-3932(94)90047-7 

Borensztein, E., De Gregorio, J. & Lee, J-W. (1998). How Does Direct Investment Affect Economic 

Growth? Journal of International Economics, 45, pp. 115–135. http://dx.doi.org/10.1016/S0022-

1996(97)00033-0 

Cornell University, INSEAD and WIPO, (2014), The Global Innovation Index 2014: The Human Factor in 

Innovation, second printing, Fontaineblau, Ithaca and Geneva. ISBN 978-2-9522210-6-1 

https://www.globalinnovationindex.org/userfiles/file/reportpdf/GII-2014-v5.pdf 

D’Este, P., Rentocchini, F. & Jurado, J. M. (2012). The role of human capital in lowering barriers to engage 

in innovation: evidence from the Spanish innovation survey, Ingenio Working Paper, CSIC-UPV, No 

2012/06, pp. 21. 

EC (European Commission) (2007). Progress Towards the Lisbon Objectives in Education and Training: Indicators 

and Benchmarks 2007. EU, Brussels. http://ec.europa.eu/education/policies/2010/doc/progress06/report_en.pdf. 

Accessed February 8, 2008. 

European Centre for Higher Education. (2005). Statistical Information on Higher Education in Central and Eastern 

Europe 2004-2005. European Centre for Higher Education. http://www.cepes.ro/information_services/statistics.htm. 

Accessed November 2007. 

Foray, D and David, P.A. (2003) Economic Fundamentals of the Knowledge Society, Policy Futures in 

Education, 1(1), 20-49, http://dx.doi.org/10.2304/pfie.2003.1.1.7 

Hayashi, F. (2000). Econometrics. Princeton University Press, ISBN 0-691-01018 

Johansen, J. & Sahlberg, P. (2011). Educational Policies for Raising National Economic Competitiveness: 

Perceptions, measurements and practice. Annual Meeting of the American Educational Research 

Association, New Orleans. 

Lee, J. W. (2001). Education for Technology Readiness: Prospects for Developing Countries. Journal of 

Human Development, Vol.2, No. 1. http://dx.doi.org/10.1080/14649880120050219 

McNeil,C. & Silim, A. (2012). Further Education? Tertiary education and growth in the UK’s new economy, 

UCU report. 

Nelson, R. R & Phelps, E. S. (1996), Investment in Humans, Technological Diffusion and Economic 

Growth, American Economic Review, 56, pp.69-75. 

OECD. (2011). Education at a Glance 2011, Paris. Retrieved from http://www.oecd.org/education/skills-

beyond-school/48631582.pdf  

OECD. (2012). Education at a Glance 2012, Paris. Retrieved from http://www.oecd.org/edu/EAG%202012_e-

book_EN_200912.pdf 

http://dx.doi.org/10.1093/icc/dts003
http://dx.doi.org/10.7208/chicago/9780226041223.001.0001
http://dx.doi.org/10.1016/0304-3932(94)90047-7
http://dx.doi.org/10.1016/S0022-1996(97)00033-0
http://dx.doi.org/10.1016/S0022-1996(97)00033-0
https://www.globalinnovationindex.org/userfiles/file/reportpdf/GII-2014-v5.pdf
http://dx.doi.org/10.2304/pfie.2003.1.1.7
http://dx.doi.org/10.1080/14649880120050219
http://www.oecd.org/edu/EAG%202012_e-book_EN_200912.pdf
http://www.oecd.org/edu/EAG%202012_e-book_EN_200912.pdf


Jovanka Damoska Sekuloska                HIGHER EDUCATION AS A PILLAR IN INCREASING INNOVATION CAPACITIES 
 

 

247 

Powell, W. W & Snellman, K. (2004), The Knowledge Economy, Annual Review of Sociology,Vol. 30, 

pp.199-220. http://dx.doi.org/10.1146/annurev.soc.29.010202.100037 

http://www.academia.edu/180628/Walter_W._Powell_and_Kaisa_Snellman._2004._The_Knowledge_Econo

my_Annual_Review_of_Sociology_August_Vol._30_pp._199-220 

Rastogi, P. N. (2002). Sustaining enterprise competitiveness –is human capital the answer. Human System 

Management. 19(3), 193-203.  

Roth, F. & Thum, A. E. (2010). The Key Role of Education in the Europe 2020 Strategy. CEPS Working 

Document No. 338. 

Sahlberg, P. & Johansen, J. (2011). Educational Policies for Raising National Economic Competitiveness: 

Perceptions, Measurements and Practice, American Educational Research Association, New Orleans. 

Schneider, L., Gunther, J. & Brandenbury, B. (2010). Innovation and skills from a sectorial perspective: a 

linked employer-employee analysis, Economics of Innovation and New Technology, 19(2), 185-202. 

http://dx.doi.org/10.1080/10438590902872887 

Schultz, T. W. (1993). The economic importance of human capital in modernization. Education Economics, 

1(1), 13-19. http://dx.doi.org/10.1080/09645299300000003 

Thurow, L. C. (1994) Education and Falling Wages, New England Journal of Public Policy, Vol. 10, Article 

6, pp.53-57. 

Detailed statistics on the EU and the candidate countries (http://www.epp.eurostat.ec.europa.eu) 

UNESCO, Institute for statistics (World Education Indicators Programme) Retrieved from 

http://stats.uis.unesco.org/unesco/ReportFolders/ReportFolders.aspx 

World Economic Forum. (2008). Global Competitiveness Report (2008-2009). Geneva. Retrieved from 

http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2008-09.pdf. 

World Economic Forum. (2009). Global Competitiveness Report (2009-2010). Geneva. Retrieved from 

http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2009-10.pdf 

World Economic Forum. (2010) Global Competitiveness Report (2010-2011). Geneva. Retrieved from 

http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2010-11.pdf 

World Economic Forum. (2011) Global Competitiveness Report (2011-2012). Geneva. Retrieved from 

http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2011-12.pdf 

World Economic Forum. (2012) Global Competitiveness Report (2012-2013). Geneva. Retrieved from 

http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2012-13.pdf 

World Economic Forum. (2013) Global Competitiveness Report (2013-2014). Geneva. Retrieved from 

http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2013-14.pdf 

 

 

 

http://dx.doi.org/10.1146/annurev.soc.29.010202.100037
http://dx.doi.org/10.1080/10438590902872887
http://dx.doi.org/10.1080/09645299300000003

