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Human capital and economic growth –

evidence from the Balkan region

This study empirically examines the relationship between human capital and economic growth in

8 Balkan countries over the period of 2000–2019. The study considers an array of statistical tech-

niques such as the Generalized Linear Model (GLM) regression, the Dricroll–Kraray approach

(D–K), and the System GMM (S-GMM) for data analysis. The study documents the positive and

statistically significant impact of human capital on economic development. The analysis of the se-

lected subsample of countries also established the positive role of human capital in shaping eco-

nomic growth. The findings suggest that policymakers may design a comprehensive human

development-related policy to achieve sustainable economic growth, at least in the Balkan region.
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Introduction

The consequences of rapid industrial growth in emerging and developing

countries to increase the output without environmental protection have pro-

found effects on human life, health, and environmental sustainability [Ahmed et

al., 2021]. Consequently, the world faces critical social, environmental, and eco-

nomic related issues, which further hinder sustainable economic development

[Hunjra et al., 2022]. This situation warrants concentrated efforts to minimize the

impact of these unwanted social and environmental-related challenges such as

a weak governance mechanism, poverty, unemployment, heat waves, droughts,

biodiversity and rising sea levels, and thereby the pursuit of economic growth

which is compatible with environmental preservation and social sustainability

[Ahmed et al., 2022]. Keeping in view the importance of economic growth in view

of these challenges, several recent studies have remained focused on how to

achieve economic growth through information communication technology (ICT),

institutional quality, trade openness, foreign finance, financial development, and



financial inclusion [Acheampong et al., 2020; Appiah-Otoo, Song, 2021; Le et al.,

2019; Ozturk, Ullah, 2022; Zakaria, Bibi, 2019].

Despite its importance, the previous literature has remained less focused on

how to achieve economic growth through human development [Keji, 2021]. Hu-

man resource plays a critical role in driving economic development and techno-

logical progress. It is economic growth unsupported by adequate human capital,

which leads to poor company performance, negligence of environmental and so-

cial impacts, poor decision-making, and other negative effects resulting from low

skills and the lack of competences of employees both in private andpublic sectors.

Human capital describes growth in educational attainment or an improve-

ment in human intellectual capacity. The investment in education leads to a more

productive and innovative workforce, which in turn leads to the creation of new

ways of doing things to achieve sustainable economic development. The existing

literature established a bi-directional human capital and economic growth nexus

[Han, Lee, 2020; Opoku et al., 2022]. For instance, human capital develops an effi-

cient workforce, which further contributes to economic development. In turn,

growth provides new opportunities to improve human capital [Okunade et al.,

2022; Shidong et al., 2022]. Empirically, several studies such as Keji [2021], Siddiqui

and Rehman [2017], and Ogundari and Awokuse [2018] supported the positive

role of human capital in shaping economic growth. In contrast, Ma [2021], Ben-

habib and Spiegel [1994], and Filmer and Pritchett [1999] established an insignifi-

cant or negative human capital and economic growth relationship. Thus, the

extant empirical research provides inconclusive results regarding human capital

and economic growth. Eventually, this contradictory evidence creates a need to

understand this relationship in-depth through more examples, preferably with

data-based research and appropriate econometric techniques.

This study’s contributions to the economic research are twofold. Firstly, this

study contributes to investigating the relationship in the Balkan Region, since pre-

vious studies are conducted in an individual country or different regions. For in-

stance, Ogundari and Awokuse [2018] focused on the human capital-economic

growth nexus in Sub-Saharan African countries. Similarly, Teixeira and Queirós

[2016] explain this phenomenon in the OECD region, and Siddiqui and Rehman

[2017] in Asian countries. However, Balkan countries as a region are less focused

on in the current literature. Therefore, this study considers Balkan countries as

a sample region in order to fill this research gap. At the same time it is an interest-

ing example due to the following reasons: (1) The rate of macroeconomic growth

of Balkan countries’ economies has been expected to increase at a higher pace than

well-established economies due to their massive natural resources, largely not used

during the past decade; (2) TheWorld Bank reported a significant growth increase

in the Balkan region in 2021 and observed future economic expansion. Hence, the

GDP growth rate in the western Balkans reached 7.4% in 2021, compared to 3.2%
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in 2020, a significant difference from other post-COVID-19 economies of the

world. However, there is a need to bring structural reforms to improve productiv-

ity, the competitive environment, good governance, and human development

strategies. Hence, in light of the above discussion, this study examines human de-

velopment’s impact on economic growth to provide better insights to policymak-

ers. We propose the following research questions:

RQ1: Does human capital contribute significantly to economic growth in the Balkan

region?

RQ2: Does the impact of human capital on economic growth vary across the listed

Balkan countries?

Secondly, previous studies on human capital’s relation to economic growth,

such as those of Ogundari and Awokuse [2018] and Siddiqui and Rehman [2017]

have largely ignored the issues of cross-sectional dependencies, serial correlation, and

heteroscedasticity. Moreover, the application of different traditional econometric

techniques for data analysis has also created challenges for comparing research

completed by different scholars. It could be argued that the use of the traditional

Maximum Likelihood (ML) method in those studies, which requires a complete

specification of the model that is considered to be estimated, is not adequate for

the Balkans. This is especially due to the fact that the probabilities of the distribu-

tions of variables of interest are not always fully known because of poor data re-

porting and quality. Therefore, this study applies generalized linear (GLM)

regression and the Dricroll–Kraray approach (D–K) to address the issues of cross-

sectional dependencies, serial correlation, and heteroscedasticity. Further, we ap-

plied system GMM for a robustness check to provide useful and robust insights

into policymakers on this topic.

The rest of the paper is built as follows: the literature review and hypothesis

development related discussion are provided in section 2. Sections 3 and 4 present

the researchmethodology and analysis, respectively. Section 5 concludes the study.

1. Literature review

Human capital theory suggests that the role of human capital is essential for

economic development [Wang et al., 2022]. Progress in the economy can only be

sustained in the case where the human capital is continually built up [Aghion,

Howitt, 1998]. Further, Paul Romer devised this growthmodel to give an endoge-

nous explanation of the source of technological advancement, meaning that an

economy that hasmore human capital would expand faster. Existing research has

mainly focused on education that impacts economic growth [Appiah-Otoo, Song,

2021]. The literature strongly claims that the most efficient and productive people

are likely to be highly educated [Han, Lee, 2020]. Moreover, to invest their services,
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highly qualified personnel can come up with multiple creative ideas to achieve

sustainable economic growth [Han, Lee, 2020]. Based on data from 132 countries

with a research period of 15 years, Ali et al. [2018] suggested that human capital

had the potential to have a positive impact on the GDP per capita, with economic

prospects and high-quality legal systems having an additional positive influence

on this effect. Deng and Long [2017] examined a panel data analysis for 30 prov-

inces in eastern China and reported that innovative human capital influences eco-

nomic growth through technological innovation. Reza andWidodo [2013] studied

the impact of workers’ average level of education on economic growth and found

a positive and significant relationship between human capital and economic

growth. Siddiqui and Rehman [2017] evaluate the effects of the skills and abilities

of the workforce on economic growth. They concluded that greater reliance on

primary and secondary education in East Asian countries, compared to the bene-

fits of higher education in developing countries, is required to achieve a transfor-

mation in economic growth in these countries. In a study of Nigeria, Keji [2021]

concluded that both the education and the health sectors had a positive impact on

productivity. The study used the vector autoregressive and Johansen approaches

to address this occurrence and found that human capital has a significant long-

term impact on Nigeria's economic growth. In Pakistan, Abbas and Nasir [2001]

concluded that secondary and tertiary education greatly influenced economic

growth. According to Self and Grabowski [2004], the economy relies heavily on

the quality of primary education in India. Likewise, Li and Liang [2010] suggested

a link between a primary education system and a growing economy.

However, endogenous growth theory supports typically the two-way causal

association of human capital with economic development. Empirically, Siddiqui

[2006] concluded that human capital is a necessary component of the South Asian

economic development. Likewise, Ogundari and Awokuse [2018] investigated

the long-run dynamic relationship between human capital and economic prog-

ress in 35 Sub-Saharan African countries from 1980–2008. They used the system

generalizedmethod of moments (SGMM) and balanced panel data to observe the

results and foundapositive association betweenhuman capital and economic growth.

Zhang and Zhuang [2011] examined this human capital and economic progress

nexus in dynamic panel framework settings. They gathered data from 31 provin-

ces of China from 1997–2006 and found that human capital efficiency can increase

sustainable economic growth. Moreover, Wang et al. [2022] discovered that an

efficient workforce has a major impact on economic growth in China. Another

study by Teixeira and Queirós [2016] used panel data analysis to observe the dy-

namic relationship between these two variables in OECD countries and supported

the positive relationship between economic growth and human capital.
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Finally, the third strand of literature established either a negative or no relation-

ship between human capital and economic growth. Benhabib and Spiegel [1994]

found that therewas no association between human capital development andGDP

growth. Moreover, Filmer and Pritchett [1999] examined the sample data on the

educational system and concluded that it had no impact on the economic progress.

Ma [2021] explored this effect by looking at it in the context of the dynamics of hu-

man capital on economic progress and established the negligible role of human de-

velopment on economic progress. Amassoma and Nwosa [2011] used techniques

such as vector error correction and pairwise Granger causality and found an insig-

nificant relationship between human capital and economic growth.

Hence, in light of the above somewhat contradictory theoretical and empirical

studies, we will test the following hypothesis.

H1: Human capital is positively associated with the economic development of

Balkan countries.

2. Literature gap

Human capital and economic growth are endogenous in nature. An efficient

labour market enables sustainable economic growth, whereas the economic

growth model brings new opportunities and chances to sustain human capital.

Therefore, it is essential to synchronize these two variables and understand the

nature of this relationship. While previous literature helps to understand the im-

pact of human capital on economic growth, there is still a need to find significant

factors that affect this relationship. Another reason to conduct the current study is

to bridge the contextual gap because previous researchers who have developed

results based on sample data primarily from large developing countries. The pres-

ent study will focus on the Balkan region to investigate the relationship between

human capital and economic growth in a number of significantly smaller econo-

mies with the goal of providing a better insight for policymakers on this topic.

3. Research methodology

This study examines the impact of human capital on economic development

through an array of panel statistical techniques such as generalized linear

regression in order to obtain consistent coefficients. Following Le et al. [2020], this

study also applies the widely known technique of the Diskoray model and uses

systemGMMas a robustness check to produce consistent and reliable results even
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in the presence of cross-sectional dependence and endogeneity. The baseline

model of this study is as follows:

EG HC Controls i
i t i t i t i t i t i t

t

t n

, , , , , ,
( )� � � �

�

�

�� � � 	
0

1

where EGi,t stands for economic growth, HCi,t represents the human capital (I,t

constructed via three dimensions: healthy life, access to knowledge and standard

of living). The control variables include a set advocated by several previous studies

[Opoku et al., 2022; Pradhan et al., 2013] and consisting of ICT (measured by

number ofmobile subscribers per 100 people), industry (industry value added as its

share ofGDP) and inflation (consumerprices annual percentage change). The selec-

tion of this set of control variables helps to examine the role of education against

other significant factors which impact modern economic growth. While the selec-

tion of factors in economic growth models is a subject of fierce discussions in the

economic community, the reason for following ICT, industry and inflation is sup-

ported by several recent empirical studies, which have advocated the substantial

contribution of the aforementioned variables in shaping sustainable economic de-

velopment in less complex economies [Nchofoung,Asongu, 2022; Le et al., 2020].

3.1. Research design

The study performed the data analysis in three steps. First, the study esti-

mated the descriptive statistics. In the second step, the study produced a correla-

tion matrix. In the third step, the study analysed the impact of human capital on

economic growth via the GLM model. Further, the human capital and economic

growth nexus was also examined via Diskoray and system GMM for further ro-

bustness [Le et al., 2020].

3.2. Sample details

The study collected the data from 2000 to 2019 on economic growth, human

capital, and other macro-economic variables from the IMF and World Bank web-

sites for 8 Balkan countries, namely Albania, Bulgaria, Croatia, Greece, Romania,

Serbia, Slovenia, and Turkey.

4. Data analysis

4.1. Descriptive statistics

The summary statistics are reported in Table 1. The economic growth has

amean value of 10,405, which is greater than themean reported values of a similar

studyof developing economies by Renzhi and Baek [2020]; the difference between
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mean values is attributed to the sample size of both studies. The human capital has

amean value of 2.995which is lower than the reportedmean value of Opoku et al.

[2022], suggesting Balkan countries have lower human capital in comparison to

other regions. This could be easily explained by the use of large countries in other

studies. On the other hand, the development of the education system in the Bal-

kans could be argued as being better than in large developing countries. As far as

control variables are concerned, the ICT had the highest mean and standard de-

viation values (M = 92.096, SD = 32.073) among the control variables.

4.2. Correlation matrix

The correlation matrix is presented in Table 2. The positive coefficient values

exist between human capital and ICT, which are also positively associated with

economic development in Balkan countries. Furthermore, while ICT is positively

correlatedwith economic development, industry and inflation are negatively cor-

related. These coefficients of control variables are statistically significant at 1.00%.

Table 2. Correlation matrix

EG HC ICT IND INF

EG 1.00 – – – –

HC 0.42*** 1.00 – – –

ICT 0.32*** 0.45*** 1.00 – –

IND �0.26** �0.08 �0.13 1.00 –

INF �0.24** �0.51*** �0.50*** 0.28*** 1.00

Notes: *** p<0.01, ** p<0.05, * p<0.1.

Source: Own elaboration.

4.3. Regression analysis

The research examines the effect of a predominant factor such as human capi-

tal on economic growth in the Balkan countries. Additionally, the study consid-

ered control variables such as ICT, industry, and inflation. The regression results

of the GLM are reported Tn table 4. The regression results of the GLM, D–K and

GMM are presented in Tables 3, 4 and 5, respectively. These results indicate that

human capital has a statistically significant positive coefficient value. The beta

value suggests that human capital has a positive (ßHC = 0.434, p<0.001) effect on

economic progress in Balkan countries. Thus, the results reveal the presence of

skilful labour positively contributes to economic development. Teixeira and

Queirós [2016] also concluded the positive relationship of human capital with eco-

nomic development. Likewise, Keji [2021] also established the long and short-run
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impact of human capital on economic progress. As far as the control variables are

concerned, the results suggest a statistically significant positive impact of ICT and

a negative effect of industry on economic progress. The relationshipwas also tested

for each country separately and the results reveal that human capital is positively

associated with economic development. However, the insignificant impact of human

capital on economic progress in Bulgaria, Croatia andAlbania are consistent with the

observed lack of sufficient regulation of institutions in those countries. This in turn

leads to suboptimal allocationofhuman resources, often tonon-productive activities.

Empirically, the findings of Ma [2021], and Amassoma and Nwosa [2011] also

suggest the insignificant impact of human capital on economic progress in Bul-

garia, Croatia and Albania is consistent with the observed lack of sufficient regula-

tion of institutions in those countries. This in turn leads to suboptimal allocation of

human resources, often to non-productive activities.

4.4. Robustness check

Applying the Dricroll–Kraray approach following the procedures of Hoechle

[2007] is justified by the need to obtain efficient and consistent results even in the

presence of cross-sectional dependencies, serial correlation, and heteroscedastic-

ity. Tables 4 and 5 report the estimated results of the D–K and system GMM as

a robustness check. The findings confirm the positive impact of human capital on

economic progress, which shows that an increase in human capital positively con-

tributes toward economic progress. Further, the separate analysis of each country

further validates our previous findings.

The overall study result on the regional level supports the widely known no-

tion that human development plays a crucial role in economic development, vali-

dating this notion for the selected Balkan countries. This observations are in line

with the general conclusions of two well established recent studies by Ziberi et al.

[2022] and Teixeira and Queirós [2016]. At the same time, the detailed country

analysis validates this claim for most countries with but a few exceptions.

Conclusions

This research revisited the question of whether human development plays a

crucial role in shaping sustainable development, thereby examining the impact of

human capital on economic progress. Unlike themajority of previous studies, this

study employed panel estimation models to test the human capital and economic

progress nexus covering the period 2000 to 2019 of 8 Balkan countries using esti-

mation methods that help to reduce the problem of unobserved heterogeneity

and endogeneity. According to our research findings, the human capital structure
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in all eight Balkan countries is considerably contributing to the economy’s expan-

sion in the region, treated as a whole. Furthermore, this study also examined the

effect of human capital on the economic growth in each country. On this level,

while generally the notion of the positive impact of human capital on economic

growth is confirmed, a few notable exceptions were identified.

The study has significant implications for development planning in countries

or regions with similar characteristics as the Balkan region. The findings suggest

that investment in education and the market-driven skills are essential for eco-

nomic development. Yet other factors might have a more impactful role. The

non-persistent impact of human capital on economic growth in the separate coun-

try analysis is consistent with the notion that institutional specifcities and overall

governance have a substantial impact on human capital and the growth nexus.

For instance, it could be hypothesised that the presence of a weak governance

mechanism and underdeveloped institutions may compel the produced human

capital to exhibit non-productive behaviour and engage in socially non-productive

activities. Secondly, there might be less industry and more service sector impact

on the economy in the Balkans. Thirdly, the difference in our findings observed

on the country level suggests that the relationship might not be straightforward

and further, more detailed, factor-analysis studies are required. Fourthly, the

number of control variables used in this study was limited to a few well-

recognized ones agreed upon in the existing literature. This set might be too lim-

itedwhile dealingwith smaller economies. The relative impact of “big” factors like

industrial output might be of less value in countries with poorer industrial bases

or where the service sector contributes significantly more to the total GDP.

Nevertheless, the overall results support the positive role of human capital in

shaping economic development in the Balkan region. Hence, a substantial in-

crease in government spending on developing education is necessary to sustain

the economic growth. Simultaneously, the findings of this research could be helpful

for international bodies such as the World Bank and the International Monetary

Fund to assist local governments in formulating and executing human development

programmes specifically adapted to meet the requirements of various geographi-

cal areas. Apparently, the fact is that the non-availability of data after 2019 is a limi-

tation of this study. Future studies may consider the latest available data and

replicate the same methodology for individual countries and different regions to

provide better insights for policymakers regarding the human capital and eco-

nomic progress nexus.
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