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Abstract

High and sustainable economic growth, that is an important indicator of life quality, is an
essential condition in the realization of economic growth. In this regard, achieving strong
economic growth in developing countries which mostly need development today, is one of the
most debated topics. For many years, physical capital has been recognized as the most
important determinant of economic growth. New approaches to economic growth have been
developed since 1980s. In this context, according to endogenous growth theory, it is stated that
the most important determinant of economic growth is the human capital stock. Today, while the
subject of economic growth is examined, the effect of human capital on economic growth is
intensively investigated. In this study, the impact of human capital on economic growth for
selected 32 developing countries is investigated by panel data analysis method using data from
the period 2000-2014. The focus of the study is also the direction and degree of effect of the
increase in the level of education on economic growth. According to empirical analysis results, it
is founded that human capital positively affects economic growth. It has also been found that its
positive effect on economic growth has reduced while the education level has increased. On the
other hand, the results of the analysis indicate that physical capital has a positive impact and
that the labor negatively affects economic growth in the studied countries. However, it has been
determined that the effect of human capital on economic growth is lower than that of physical
capital.
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1. Introduction

Economic growth is one of crucial indicators of an increase in living standards and welfare level
in a country. In this respect, the determinants of economic growth are at the forefront of the
issues that economists examine. In the traditional growth models, the resources of economic
growth are accepted as physical capital, labor, natural resource and entrepreneur. However,
recent studies have revealed that economic growth cannot be represented only by these factors
depending on the changing economic and social situations. For example, Schultz (1961) and
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Denison (1962) have suggested that a large part of economic growth cannot be accounted for
by conventional production factors in their work on the US economy.

In modern growth theories, economic growth is stated by some new factors. A number
of social and human factors are examined as determinants of economic growth and a special
importance is given to human capital which has not been emphasized before (Karagul, 2003).
The term of human capital was used for the first time by Becker (1964) and then attracted
attention of many economists. Human capital can be defined as knowledge, skills, abilities and
qualities that facilitate the acquisition of individual, social and economic welfare (OECD, 2001).
In addition to this definition, although human capital is defined as a trained and skilled labor
force, health and nutrition as well as education are seen as important components (Taban,
2014). As the definitions suggest, enhancing the human capital is important for all countries, but
more important for developing countries that have not fully achieved development, because
human capital positively affects economic growth by increasing the productivity of physical
capital, creating employment opportunities, providing technological development and spillover
effects (Cakmak and Gumus, 2005).

In the majority of studies, it can be said that human capital is related to education. In that,
education is regarded as a dynamic social force that changes the structure of society and
provides better living standards for individuals. In addition, no matter how large the physical,
financial and natural resources are, there is a need for qualified labor force that can effectively
use these resources for the sustainable economic growth. In this respect, the increase in
education level has a positive effect on total output by contributing the accumulation of human
capital and increasing the quality of the labor force (Cakmak, 2008; Yalcinkaya and Kaya,
2016).

Because of the great importance of human capital and education on economic growth, in
this study, the effects of education on economic growth are examined for selected developing
countries during the 2000-2014 period. It is aimed to contribute to the literature in terms of both
method and selected country group through the evidences obtained from study. In this context,
the theoretical literature between education and economic growth and empirical literature is
summarized in the second and third parts, respectively. In the fourth and fifth part of the study,
the econometric model and data set are introduced and in the sixth part of the study empirical
analysis results are presented. In the summary section, the study is completed with a general
evaluation.

2. Theoretical Background

Analyzing the factors affecting economic growth has been the focus of many studies. In this
sense, many writers have presented different perspectives on economic growth within the
framework of the studied period.

When the literature on growth theory is examined, it is seen that it is examined in three
groups. According to early Post-Keynesian growth theories, it is stated that saving and
investments are important in ensuring growth. Neo-classical models emphasize the importance
of technical progress as the fundamental determinative of economic growth. In the new theory
of growth known as the endogenous growth theory, R&D expenditures, human capital increase
and externalities are accepted as the fundamental determinants of economic growth (Evenson
and Singh, 1997).

The Harrod-Domar model states economic growth depending on the savings rating and
capital productivity. This model was seen as a pioneer of the external neo-classical growth
model, also called the Solow model. In the model, the production function that establishes the
relationship between input factors and output is used to calculate the rate of economic growth
and is assumed to be exogenously determined in the production function. Therefore, the only
factor that ensures to the economic growth according to Neo-Classical theory is technological
change that is determined externally and emerged randomly (Idea, 2008).

The theory was re-examined in a model developed by Solow (1956) and Swan(1956). In
the model, it is assumed that physical capital investments have a key role for economic growth
and capital and labor are considered as main production factors. It is also stated that law of
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diminishing returns for labor and capital is valid and that a certain amount of GDP can be
produced by different combinations of capital and labor. This shows that there is a capital-labor
ratio determined by the relative use of labor and capital. In the later period, human capital was
included in the Solow-Swan model as an initiative for endogenous growth theory. According to
this model, investing in both human and physical capital provides a temporary increase in
economic growth rate, as diminishing marginal productivity and the capital depreciation rate will
prevent the production increase in the long run. In later empirical studies, it has been seen that
the rate of technical progress, which is expressed by increase in total factor productivity,
explains the vast majority of the long-term growth rate of industrialized countries. However, it
was not revealed what causes the technical progress that constitutes the part of economic
growth that cannot be clarified by capital accumulation and expressed as Solow Surplus. As a
result, in the Neo-Classical growth theory, it is considered that the only source of economic
growth is technological change and it fails to explain how human capital has increased
productivity (Sala-i Martin, 1990; Johansson, 2015; Idea, 2008). Since the late 1970s,
endogenous factors of capital have begun to be incorporate in the production function to reveal
the factors that produce technological change. As a result, endogenous growth theory
appeared.

According to Romer (1990), human capital has a critical importance for endogenous
growth models. Technological development is the most important factor of economic growth and
its emergence requires the use of human capital, since the level of knowledge possessed
enables new information to appear. Thus, technological development and correspondingly a
higher economic growth rate can be achieved.

The level of education is regarded to be one of the most significant indicators of human
capital level and one of the important determinants of economic growth, since there is
information on the basis of human capital. Increasing the level of education of the individuals in
the society enables them to be more productive both socially and economically and to make
significant contributions to economic growth and development. Therefore, educational indicators
representing human capital are used in many studies. The basic indicators used in studies
based on the endogenous growth model can be expressed as follows: Student / teacher ratio,
class capacity, teacher’s salaries, teacher‘s qualifications, literacy rate, school enroliment rates,
schooling years, test scores, etc. (Stroombergen et al. 2002).

3. Empirical Literature

When studies examining human capital and economic growth are taken into consideration, it is
determined that the studies mostly utilized the Cobb-Douglas production function, used by
Lucas (1988), which includes the human capital variable. Also, it has been seen that the
indicators related to education representing human capital have been used in the great majority
of studies. As a result of the studies, it has been stated that education generally has positive
effects on economic growth. Romer (1989) assesses the effect of human capital level on
economic growth for 112 countries using annual data for the period of 1960-1985. The literacy
rate representing the human capital was used in the study, since it can be obtained for a large
country set and allows for an easier comparison between countries. As a result of regression
analysis for the models he has established, he has found that the literacy rate positively affects
economic growth.

Barro (1991) conducted a study of 98 countries for the years 1960-1985, and observed
that there is a positive relationship between per capita real GDP and the level of human capital
represented by primary and secondary school enroliment rates. He has found that birth rates
are lower and investment rates are higher in countries with higher level of human capital.

Mankiw et al. (1992) examined the effect of human capital on economic growth for three
different countries group during the years 1960-1985 by analyzing panel data. They used the
ratio of high school graduate working population representing human capital variable. As a
result, they found that the higher saving rate is, the higher education level and the greater
population has significant effects on per capita income.
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Lau et al. (1993) found that an additional one-year average education per workforce
increased the real output by approximately 20% in the 1970-1980 period in Brazil. Barro (1998)
examined the determinants of economic growth using data from 1960-1995 for 100 countries.
According to empirical analysis results, higher initial schooling have positively affected
economic growth. It is also seen that political freedom has a weak influence on economic
growth.

Gyimah-Brempong et al. (2006) tested the expanded neoclassical growth model with
the panel GMM method to investigate the effect of higher education on economic growth in
African countries during the period of 1960-2000. As a result of the research, they found that
primary, secondary and tertiary education which they use as education level positively affects
economic growth. In addition, the growth flexibility of higher education was estimated at 0.09%
and it has been determined that this rate is approximately two times higher than the growth
flexibility of physical capital investments. This result has been interpreted as an indicator of the
need for human capital as much as physical capital for economic growth in African countries.

Keller (2006) analysed the impact of primary, secondary and tertiary education on
economic growth in Asian countries in panel data analysis using data from the period of 1971-
2000. The number of primary, secondary and tertiary enrollment rate, the share of government
expenditures on education in GDP and public expenditures per student are determined as
independent variables. As a result of the research, it was observed that expenditures especially
on primary education had positive effects on economic growth. Moreover, it has been found that
the rate of secondary school enrollment positively affects economic growth.

Yakisik and Cetin (2014) analyzed the extended Solow model for Turkey using the data
of 1980-2012 period using the ARDL method. Secondary and tertiary education enrollment
rates were used to represent human capital in the study. As a result of the analysis, while no
effect of higher education was observed, the rate of secondary school enrollment was found to
have important positive effects on economic growth.

In addition, the results of studies conducted by Benhabib and Spiegel (1994), Jones (1996),
Engelbrecht (1997), Herbertsson (2003), Self and Grabowski (2004), Park (2006), Abu-Qarn
and Abu-Bader (2007), Permani (2008), and others (Benhabib and Spiegel, 1994, Telatar and
Terzi (2010), Keskin (2011), Hosgorur and Gezgin (2005), Caliskan et al. (2013), Ozsahin and
Karacor (2013), Yalcinkaya and Kaya (2016), Govdeli (2016) show that various educational
indicators used as human capital positively affect economic growth.

4. Econometric Method

In this study, panel data analysis was used to examine the relationship between education and
economic growth in developing countries. A panel data refers to the pooling of observations of
cross-sectional units, such as individuals, households, companies, states and countries, over
several time periods. The main advantage of the panel data set over a cross-section is the great
flexibility to researchers in modeling behavioral differences across units. Panel data also has the
advantages such as that it gives more information and is more variable, fewer problems of
multiple connections between explanatory variables, has higher degree of freedom and higher
effectiveness (Hill et al. 2011; Greene, 2003; Hsiao, 2003; Baltagi, 2005). Although these
advantages make it possible to make more reliable estimates, there are some problems in panel
data analysis. Problems such as autocorrelation, heteroscedasticity and cross section
dependency encountered in the analysis prevent efficient estimations. Therefore, if the
estimation model contains these problems, estimates should be made correcting standard
errors with robust estimators, or appropriate methods (Gujarati and Porter, 2009; Tatoglu,
2013). A general model can be stated as the following:

Yie = X Bie + €i¢ 1)

where f;; measures the effects of x;, in t period for unit i. This model is excessively general and
it is necessary to make some assumptions in the estimation of B;, coefficient. The standard
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assumption is that the coefficient B;; is stationary for all units and periods out of the intercept
term. This condition can be written as:

Yie =X+ X B+ €t (2

In this equation, x;, is a vector of explanatory variables and does not include a constant.
Accordingly, the effect of a variation in x is the same for all of units and periods. However, the
mean level of i. unit may be separate than the average level of j. unit. «; ensures that the effect
of those variables is captured, which is unique for i. unit and constant over time. It is supposed

that the error term (g;) is independent with mean zero and constant variance (°z) and has a
similar distribution over unit and time. If «; is considered to be an unknown parameter of
dimension N, the model in equation (2) is expressed as the fixed effects model. According to
another approach, it is assumed that the intercepts of the units are different but that is

determined from a distribution with %= variance and u mean. Accordingly, it is assumed that
these drawings are free from the explanatory variables. This leads to a random effect model in
which unit effects are treated as random. The error term in this model comprises of two
components; the time-invariant component «;, and the time- independent component ¢;;. The
model can be written as follows;

Yie = 1+ X B+ & 3

W represents an unobservable error component (intercept term) that takes into account the
individual differences of each unit. In most panel data analysis, the fixed effect model or the
random effects model is used (Verbeek, 2004; Gujarati and Porter, 2009).

In the fixed effects models, while the slope parameter is assumed to be the same for all
units, it is assumed that the intercept term does not alter according to time but varies between
units or it varies according to time but does not alter between units. In this respect, while the
model is called “the one-way fixed effect model” in which the differences in intercept term are
appeared by unit or time effect, the model in which the differences are caused by both unit and
time effects is called “the two-way fixed effect model”. The random effects model assumes that
the intercept term indicating individual effects is inconstant. Thus, in this approach, it is
assumed that the difference between the cross-sectional units randomly emerged. Similarly,
with the assumption that unit or/ and time effects are exist, the model could be estimated with
one way or two-way random effects approach (Hill et al. 2011; Cemrek and Burhan, 2014; Cetin
and Ecevit, 2010). The Hausman (1978) specification test is applied to decide which model to
use in the Hausman test, the basic hypothesis (H,) is that "there is not a correlation between
explanatory variables and unit effect", while the alternative hypothesis (H,) is that "there is a
correlation between explanatory variables and unit effect”. If the calculated p-value (probability
value) is less than 0.05, the H, hypothesis is accepted and the estimates are made by the fixed
effect model. If it is determined that the calculated probability value (p-value) is bigger than 0.05,
then the H, hypothesis is approved and the estimates are made by the random effects model
(Tatoglu, 2013).

5. Model and Data Set

In this study, the effect of human capital on economic growth for selected 32 developing
countries is investigated by panel data analysis method using data from the period of 2000-
2014. In the study, the country set was defined as 32 economically relatively large countries
with the best economic performance in the upper-middle income group according to the
classification of the World Bank. In the study, the model and variable set for panel data analysis
are displayed in the following equation and Table 1:
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PERCAP; =x +pB,;LABOR;; + B,CAP; + B3PRI; + B,SEC; + BsTER;; + €;¢ 4)

Table 1. Variables used in the study

Variable Description Expected Sign Source
PERCAP | GDP per capita (constant 2005 US$) World Bank
LABOR | Total labor force according to ILO definition +, - World Bank
CAP Gross fixed capital amounts (% of GDP) + World Bank
PRI School enrollment rate, primary (% gross) + World Bank
SEC School enrollment rate, secondary (% + World Bank
gross)
TER School enrollment rate, tertiary (% gross) + World Bank

The dependent variable is GDP per capita (constant 2005 US$), which is considered as
the measure of economic growth while independent variables are labor force, gross fixed capital
formation (% GDP), primary education enroliment rate, secondary education enrollment rate
and tertiary enrollment rate. Theoretically, it is expected that all of the independent variables,
outside the labor force, will have a positive effect on the dependent variable. The 32 countries
that compose the cross-section of the study are given in Appendix.

6. Estimation Results

In the model, the presence of unit and/ or time effects between countries was investigated by F
test. As shown in the Table 2, unit effects and time effects are found to be present separately in
the model and both the unit and time effects are found to be meaningful together. In conclusion,
it is accepted that there is two-way effect in the model.

Table 2. F test Results

F- statistics p-value
Unit and Time Effect 1272.03™ 0.0000
Unit Effect 576.38™ 0.0000
Time Effect 36.11™ 0.0000

Note: *** remark statistical significance at the 1% levels.

After determining that the two-way model is valid, according to the Hausman test results to
determine whether the random effects are valid for the model, it was found that the test statistic
had a value of 23,41 and statistically had a significance of 1% (p = 0.0001). In other words,
since the significance level of the test statistic (p-value) is less than 0.05, then the Ho
hypothesis, which assumes that the difference between the parameters is not systematic and
consequently the random effect model is valid, is rejected and the fixed effect estimator is valid.

In addition, the presence of autocorrelation, heteroscedasticity, and cross-section
dependency problems, which prevented efficient estimation of models, has been tested.
Accordingly, Durbin-Watson (DW) and Local Best Invariant (LBI) tests were used to test the
presence of autocorrelation. According to the test results, the DW test statistic was 0.2422 and
the LBI test statistic was 0.6070 and the autocorrelation problem was found because the values
were lower than 2. According to the modified Wald test results which investigated
heteroscedasticity, it was found that chi2 (32) was 5743.06 and Prob> chi2 was 0.0000. It was
observed that there was heteroscedasticity problem in the model. Finally, in search of cross-
section dependency, Pesaran CD test suggested by Pesaran (2004) was used. It was detected
that the DW test statistic was 0.2422 and the LBI test statistic was 0.6071. As a result of the
test, it is seen that there is a problem of cross-section dependency.

Because of the above problems, the model has been tested with the Driscoll-Kraay
method, which does not affect the coefficient values under the assumption of autocorrelation,
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heteroscedasticty and cross-section dependence and allows estimation with resistant standard
errors. The empirical analysis results of the model are shown in Table 3. According to analysis
results, it is seen that LABOR, SEC, TER, CAP variables have significant effects on PERCAP,
but the effect of PRI variable is statistically insignificant.

Table 3. Estimation Results for Equation 4

Dependent Variable: PERCAP

Independent Variables Coefficient Std. Error t-statistics
LABOR -0.1999*** 0.0495 -4.04
PRI 1.9333 1.3999 1.39
SEC 0.0019*** 0.0006 3.32
TER 0.0006* 0.0004 1.69
CAP 0.0084*** 0.0015 5.56
Time Dummy Variables

2001 0.0084*** 0.0025 3.33
2002 0.0417*** 0.0030 13.82
2003 0.0704*** 0.0037 18.92
2004 0.1286*** 0.0036 36.16
2005 0.1657*** 0.0042 39.55
2006 0.2104*** 0.0063 33.64
2007 0.2595*** 0.0076 34.02
2008 0.2892*** 0.0098 29.50
2009 0.2932*** 0.0093 31.48
2010 0.3422%** 0.0100 34.00
2011 0.3676*** 0.0108 34.09
2012 0.3790*** 0.0112 33.80
2013 0.3993*** 0.0122 32.70
2014 0.4454*** 0.0136 32.61
Constant 11.0561*** 0.7671 14.41
Number of Observations 430

F statistics 660025.43

P value 0.0000

R? 0.83

Note: *, **, and **** respect statistical significance at the 10%, 5%, and 1% levels, respectively.

According to the analysis results, a 1% increase in the labor force reduces the per capita
income by approximately 0.20%. Theoretically, in a country where the population growth rate is
high and the capital-labor rate is low, it is possible that the increase in the labor force will
negatively affect economic growth. Considering that the average population growth rate of the
country set in the period studied is relatively high at 1.17%, it can be argued that the declining
productivity of labor is a matter of course. Therefore, it can be stated that the increase in labor
force does not increase production and negatively affects economic growth.

When we examine at the relationship between human capital and economic growth,
which is the focus point of the study, it has been found that the 1% increase in the secondary
school enrollment rate, which was used as one of the indicators of the human capital, increases
economic growth by only %0.002. It has also been observed that the effect of the increase in
the tertiary school enrollment rate on economic growth is lower than the increase in the
secondary enrollment rate. It has been determined that the effect of primary school enroliment
rate on economic growth is statistically insignificant. In short, it has been seen that the human
capital in the examined country set does not play a significant role in economic growth.

As expected, gross fixed capital formation variable has positive sigh and it is statistically
significant at 1% level. This result shows that a 1% increase in gross fixed capital formation
increases the economic growth value by %0.008.
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As a result, it was determined that the increase in the human capital stock determined
as the focus point positively affected the economic growth in this study conducted with the data
of 2000-2014 period of the selected developing countries.

7. Conclusion

In this study, the interaction between human capital and economic growth was examined using
the panel data method. In this context, an econometric study has been carried out by using the
data of 32 developing countries in upper-middle income level for the 2000-2014 period.
Fundamental factors affecting economic growth have been investigated and then, it has been
tried to be determined how primary school enrollment rate, secondary school enrollment rate
and tertiary school enrollment rate affect economic growth.

According to the results, it has been seen that the increase in the labor force negatively
affects economic growth but positively affects the increase in physical capital and human
capital. It has also been found that physical capital is more effective than human capital on
economic growth. According to these results, two basic deductions can be made. First, since
the studied countries do not have sufficient physical capital stock, the increase in the labor force
has a negative effect on economic growth by reducing the efficiency of labor. Secondly, the
increase in human capital levels is not adequately assessed. Because it is difficult to employ
them in the jobs suitable for their education levels, the level of individual’s education increases
in the countries studied. In other words, it can be said that the increase in the level of education
has reduced the marginal social development of education and therefore contributed to
economic growth at low rates. In this respect, sustainable economic growth in developing
countries depends on improving the human capital level by taking into account the relationship
of complementarity with physical capital.

As a result, it has been determined that the increase in the human capital positively
affects the economic growth statistically. In line with other studies in the literature, it is
concluded that economic growth is not only dependent on physical capital but also on human
capital.

Reference

Abu-Qarn, A. S. and Abu-Bader, S., 2007. Sources of growth revisited: Evidence from selected
MENA countries. World Development, 35(5), pp. 752-771.
https://doi.org/10.1016/j.worlddev.2006.08.004

Baltagi, B., 2005. Econometric analysis of panel data. 3rd ed. West Sussex: John Wiley & Sons

Ltd.

Barro, R.J., 1991. Economic growth in a cross section of countries. The Quarterly Journal of
Economics, 106(2), pp. 407-443. https://doi.org/10.2307/2937943

Barro, R.J., 1998. Determinants of economic growth: A cross-country empirical study. NBER
Working Paper, 5698.

Becker, G., 1964. Human capital. 2nd edition. New York: Columbia University Press.

Benhabib, J., and Spiegel, M. M., 1994. The role of human capital in economic development:
Evidence from aggregate cross-country data. Journal of Monetary Economics. 34(2),
pp. 143-173. https://doi.org/10.1016/0304-3932(94)90047-7

Cakmak, E. and Gumus, S., 2004. Turkiye'de beseri sermaye ve ekonomik buyume:
Ekonometrik bir analiz 1960 — 2002 [Human capital and economic growth in Turkey:
An econometric analysis (1960-2012)]. Ankara Univesitesi SBF Dergisi, 60(1), pp. 59-
72.

Cakmak, O., 2008. Egitimin ekonomiye ve kalkinmaya etkisi [The influence of education on
economy and development]. D.U. Ziya Gokalp Egitim Fakultesi Dergisi, 11, pp. 33-41.

Caliskan, S., Karabacak, M., and Mecik, O., 2013. Turkiye’de egitim-ekonomik buyume iliskisi:
1923-2011 (Kantitatif bir yaklasim) [Relationship between education and economic

94


https://doi.org/10.1016/j.worlddev.2006.08.004
https://doi.org/10.2307/2937943
https://doi.org/10.1016/0304-3932(94)90047-7

Altiner and Toktas / Eurasian Journal of Economics and Finance, 5(3), 2017, 87-98

growth in Turkey: 1923-2011 (A Quantitative Approach)]. Yonetim Bilimleri Dergisi,
11(21), pp. 29-48.

Cemrek, F., and Burhan, E., 2014. Petrol tuketiminin ekonomik buyume uzerindeki etkisinin
panel veri analizi ile incelenmesi [Investigation of effect of oil consumption on the
economic growth by panel data analysis: The example of the European Union
countries and Turkey]. Uluslararasi Alanya Isletme Fakultesi Dergisi, 6(3), pp. 47-58.

Cetin, M., and Ecevit, E. 2010. Saglik harcamalarinin ekonomik buyume uzerindeki etkisi:
OECD ulkeleri uzerine bir panel regresyon analizi [The effect of health expenditures
on economic growth: a panel regression analysis on OECD countries]. Dogus
Universitesi Dergisi, 11(2), pp. 166-182.

Denison, E. F., 1962. The sources of economics growth in the United States and alternatives
before us. The Economomic Journal, 72(288), pp. 935-938.

Engelbrecht, H. J., 1997. International R&D spillovers, human capital and productivity in OECD
economies: An empirical investigation. European Economic Review, 41(8), pp. 1479-
1488. https://doi.org/10.1016/S0014-2921(96)00046-3

Evenson, R.E., and Singh, L., 1997. Economic growth, international technological spillovers and
public policy: Theory and empirical evidence from Asia. Yale University, Economic
Growth Center, Discussion Paper No. 777.

Govdeli, T., 2016. Turkiye’de egitim-ekonomik buyume iliskisi: Yapisal kirilmali birim kok ve
esbutunlesme analizi [Relationship between education and economic growth in
Turkey: unit root and cointegration tests with structural breaks]. Nigde Universitesi
Iktisadi ve Idari Bilimler Fakultesi Dergisi, 9(3), pp. 223-238.

Greene, W. H. 2000. Econometric analysis. 4th ed. New Jersey: Prentice Hall.

Guijarati, D.N., and Porter D. C., 2009. Basic econometrics. 5th ed. New York: McGraw Hill
Educations.

Gyimah-Brempong, K., Paddison, O., and Mitiku, V., 2006. Higher education and economic
growth in Africa. Journal of Development Studies, 42(3), pp. 509-529.
https://doi.org/10.1080/00220380600576490

Hausman, J. A., 1978. Specification tests in econometrics. Econometrica, 46(6), pp.1251-1271.

https://doi.org/10.2307/1913827

Herbertsson, T. T., 2003. Accounting for human capital externalities with an application to the
Nordic  countries. European  Economic  Review, 47, pp. 553-567.
https://doi.org/10.1016/S0014-2921(01)00169-6

Hill, R. Carter, Griffiths, W. E., and Lim, G. C., 2011. Principles of econometrics. 4th ed. West
Sussex: John Wiley & Sons.

Hosgorur, V., and Gezgin, G., 2005. Ekonomik ve sosyal kalkinmada egitim [Education in
economic and social development]. Yuzuncu Yil Universitesi Egitim Fakultesi Dergisi,
2(1), pp. 1-12.

Hsiao, C., 2003. Analysis of panel data. 2nd ed. Cambridge: Cambridge University Press.

https://doi.org/10.1017/CBO9780511754203

Idea, C., 2008. A time series analysis of the development in national R&D intensities and
national public expenditures on R&D. Orindicate, Final Study Report for Specific
Assignment 4.

Johansson, L., 2015. Does human capital create economic growth in Sub-Saharan Africa? — An
empirical analysis of the relationship between human capital and economic growth.
Bachelor Thesis. Sédertérn University.

Jones, C. |, 1996. Human capital, ideas and economic growth. Finance, Research, Education
and Growth, pp. 51-74.

Karagul, M., 2003. Beseri sermayenin ekonomik buyumeyle iliskisi ve etkin kullanimi [Effective
use of human capital and its impact on economic growth]. Akdeniz I.1.B.F. Dergisi, 5,

pp. 79-90.
Keller, K. R. 1., 2006. Education expansion, expenditures per student and the effects on growth
in Asia. Global Economic Review, 35(1), pp. 21-42.

https://doi.org/10.1080/12265080500537243

95


https://doi.org/10.1016/S0014-2921(96)00046-3
https://doi.org/10.1080/00220380600576490
https://doi.org/10.2307/1913827
https://doi.org/10.1016/S0014-2921(01)00169-6
https://doi.org/10.1017/CBO9780511754203
https://doi.org/10.1080/12265080500537243

Altiner and Toktas / Eurasian Journal of Economics and Finance, 5(3), 2017, 87-98

Keskin, A., 2011. Ekonomik kalkinmada beseri sermayenin rolu ve Turkiye [Human capital role
in economic development and Turkey]. Atatiirk Universitesi lktisadi ve Idari Bilimler
Dergisi, 25(3-4), pp. 125-153.

Lau, L. J., Jamison, D. T., Liu, S.-C. and Rivkin, S., 1993. Education and economic growth:
Some cross sectional evidence from Brazil. Journal of Development Economics,
41(1), pp. 45-70. https://doi.org/10.1016/0304-3878(93)90036-M

Lucas, R., 1988. On the mechanics of economic development. Journal of Monetary Economic,
22(1), pp. 3-42. https://doi.org/10.1016/0304-3932(88)90168-7

Mankiw, G. N., Romer, D., and Weil, N. D. 1992. A contribution to the empirics of economic
growth. The Quarterly Journal of Economics, 107(2), pp. 407-437.
https://doi.org/10.2307/2118477

OECD, 2001. The well-being of nations: The role of human and social capital. Paris: OECD
Publications.

Ozsahin, S., and Karacor, Z., 2013. Ekonomik buyumenin belirleyicilerinden biri olarak beseri
sermaye: Yuksekogrenimin Turkiye ekonomisi icin onemi [Human capital as one of the
determinants economic growth: Importance of higher education for Turkish economy].
Nigde Universitesi IIBF Dergisi, 6(1), pp. 148-162.

Park, J., 2006. Dispersion of human capital and economic growth. Journal of Macroeconomics,
28(3), pp. 520-539. https://doi.org/10.1016/j.jmacro.2004.09.004

Permani, R., 2008. Education as a determinant of economic growth in East Asia: Historical
trends and empiricial evidences (1965-2000) [online]. Available at:
<http://apebhconference.files.wordpress.com/2009/09/permani-20081.pdf> [Accessed
on 17/June/2017]

Pesaran, M.H., 2004. General diagnostic tests for cross section dependence in panels.
Cambridge Working Papers in Economic Review, University of Cambridge, Faculty of
Economics, No. 0435.

Romer, M. P., 1989. Human capital and growth: Theory and evidence. NBER Working Paper
Series, 3173.

Romer, P., M., 1990. Endogenous technological change. Journal of Political Economy, 98(5),
pp. 71-102. https://doi.org/10.1086/261725

Sala-i Martin, X., 1990. Lecture notes on economic growth (1): Introduction to the literature and
neoclassical models. National Bureau of Economic Research, No: 3563.

Schultz, T. W., 1961. Investment in human capital. The American Economic Review, 51(1), pp.

1-17.

Self, S., and Grabowski, R., 2004. Does education at all levels cause growth? India, a case
study. Economics of Education Review, 23(1), pp. 47-55.
https://doi.org/10.1016/S0272-7757(03)00045-1

Solow, R., M., 1956. A contribution to the theory of economic growth. Quarterly Journal of
Economics, 70(1), pp.65-94. https://doi.org/10.2307/1884513

Stroombergen, A., Rose, D., and Nana, G., 2002. Review of the statistical measurement of
human capital. Infometrics Consulting, Business and Economic Research Ltd, pp.1-
53.

Swan, T., W., 1956. Economic growth and capital accumulation. Economic Record, 32(63), pp.
334-361. https://doi.org/10.1111/j.1475-4932.1956.tb00434.x

Taban, S., 2014, lktisadi buyume: Kavram ve modeller [Economic growth: Concepts and
models]. Ankara: Nobel Akademik Yayincilik.

Tatoglu, F. Y., 2013. Panel veri ekonometrisi [Panel data econometrics]. Istanbul: Beta

Yayinevi.

Telatar, O. M., and Terzi, H., 2010. Nufus ve egitimin ekonomik buyumeye etkisi: Turkiye
uzerine bir inceleme [The effects of population and education on economic growth: An
investigation on Turkey]. Atatiirk Universitesi Iktisadi ve Idari Bilimler Dergisi, 24(2),
pp. 197- 201.

Yakisik, H., and Cetin, A., 2014. Egitim, saglik ve teknoloji duzeyinin ekonomik buyume
uzerindeki etkisi: ARDL sinir test yaklasimi [The impacts of education, health and level

96


https://doi.org/10.1016/0304-3878(93)90036-M
https://doi.org/10.1016/0304-3932(88)90168-7
https://doi.org/10.2307/2118477
https://doi.org/10.1016/j.jmacro.2004.09.004
https://doi.org/10.1086/261725
https://doi.org/10.1016/S0272-7757(03)00045-1
https://doi.org/10.2307/1884513
https://doi.org/10.1111/j.1475-4932.1956.tb00434.x

Altiner and Toktas / Eurasian Journal of Economics and Finance, 5(3), 2017, 87-98

of technology on economic growth: ARDL bounds test approach]. Sosyoekonomi,
2014-1, 140109, pp. 169-186.

Yalcinkaya, O., and Kaya, V., 2016. Ekonomik buyumenin surdurulebilirligi, egitim ve verimlilik
iliskisi: G-20 ulkeleri uzerinde bir uygulama (1992-2014) [Sustainability of economic
growth, education and its relation to productivity: An application on G-20 countries
(1992-2014)]. AIBU Sosyal Bilimler Enstitusu Dergisi, 16(3), pp. 171-193.

Verbeek, M., 2004. A guide to modern econometrics. 2nd ed. West Sussex: John Wiley & Sons

Ltd.

97



Appendix. The Countries covered in the Study

Altiner and Toktas / Eurasian Journal of Economics and Finance, 5(3), 2017, 87-98

Albania
Algeria
Botswana
Bulgaria
Chile
China
Costa Rica
Cuba
Czech Republic
Greece
Hungary

India

Indonesia

Iran, Islamic Rep.
Jordan

Korea, Rep.
Lebanon
Macedonia, FYR
Malaysia
Mauritius
Mexico
Mongolia

Panama

Peru

Philippines

Poland

Qatar

Romania

Russian Federation
Thailand

Tunisia

Turkey
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