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Abstract: In this study, how the human capital disaggregated by gender and physical capital affects 
economic growth in Turkey is examined for the period of 1971–2015. By using an arithme-
tic average of health and education indicators as a proxy of human capital formation, an 
attempt was made to examine the relationship between the human capital and economic 
growth under the scope of gender inequality. In this context, an ARDL-bounds testing 
approach and the unrestricted error-correction model were used to investigate the co-in-
tegration in the long- run and short run. Further, the causality test was also conducted to 
identify the direction of the causality between the variables. The main finding indicates 
that male human capital has been the central variable affected by both economic growth 
and physical capital. On one hand, a significant positive relationship was found between 
the economic growth and physical capital and male human capital in the long-run, while 
on the other hand, the female human capital was associated negatively to the economic 
growth. There is no evidence of causality that links the female human capital to other vari-
ables. This result suggests that women are not well utilized in the Turkish economy and the 
country suffers from untapped potential of women. 
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Introduction

The most debated subject in the economics literature is the determinants of economic 
growth and the effects of factor accumulation (physical and human capital) or pro-
ductivity. While Chow (1993), Hu and Khan (1997), and others supported the view 
that productivity growth causes economic growth, Krugman (1994) suggested an 
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effect of factor accumulation on economic growth. As a third strand, the neoclassical 
growth models of Solow (1956) and the endogenous growth models of Romer (1990) 
and Lucas (1988) focus on the effect of human capital on economic growth. Human 
capital theories, advocated by Schultz (1961), Becker (1964), Lucas (1988) and Romer 
(1990), state that human capital investment promotes higher labor productivity, in-
dividual earnings, and national economic growth. In some empirical studies, Barro 
(1991) and Barro and Lee (1993) found evidence that human capital fosters long-run 
growth rates of a country. Lucas (1988) postulated the existent of a relationship be-
tween physical and human capitals. If there is underinvestment in human capital, 
then there will be under or limited utilization of physical capital (Lucas, 1988). Beck-
er (2007) considered the complementary effect of education and health on human 
capital. The investments in human capital are made to improve health, education, and 
skills of the labor force, which altogether enhance the technological progress that re-
duces poverty and boosts economic growth. Schultz (2003) considered that sustained 
growth in total factor productivity and reduced poverty are closely associated with 
improvements in a population’s child nutrition, adult health, and schooling, partic-
ularly in low-income countries. In this context, almost every developing country is 
suffering from two major issues: the first one is how to attain and sustain economic 
growth and the second is how to deploy women for the economic growth and de-
crease inequalities. The poor involvement of women in the economy and insufficient 
investments on female human capital are considered as obstacles to the economic 
growth of developing countries. In developing countries, women are not completely 
utilized and highly unvalued. They also face discrimination in many areas of life. 
The integration of women into the economy and gender equality should be vital in all 
aspects because it can increase the overall productivity and economic growth, reduce 
poverty, enhance social well-being, and help ensure sustainable development. Turkey 
is also one of the countries subject to gender inequality and women suffer from un-
equal opportunities in health, education, and economic life. 

One of the salient characteristics of Turkish labor market is the untapped poten-
tial of women in the Turkish economy and the low participation rate of women in 
the economy. While the employment and labor force participation rate (LFPR) of 
Turkey is exceptionally low as per international standards, being 28% and 32.5%, 
respectively, the unemployment rate is 13.4% in 2016 (TURKSTAT, 2018). While the 
educational attainment in Turkey has increased over the period and the educational 
opportunities have expanded significantly, the average educational level for employ-
ment is relatively low in Turkey, as the highest share in the total employment is below 
the level of high school education (Karaalp-Orhan, 2017 (a)). Women in Turkey face 
a number of difficulties that prevent them from playing any role in the economy. In 
addition to social-cultural and economic constraints that hinder labor force participa-
tion of women, ongoing structural and sectoral transformations of Turkish economy 
also decrease the participation of women in the labor market. Women also face dis-
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crimination for the access to education opportunities and thus do not get high wages, 
formal and better jobs, and mostly are subjected to gender-based wage discrimina-
tion. On the other hand, under the influence of the patriarchal point of view, Turkish 
women also face gender-based occupational segregation. In Turkey, the majority of 
women (55%) employed in the service sector, include 18% in the education sector, 
17% in health sectors and 29% are employed in the agricultural sector. It was report-
ed for 2016 that 23% of women in the agricultural sector are working as unpaid fam-
ily workers (TURKSTAT, 2018). The fact that the women with children and a low 
education level face more socio-cultural obstacles emphasizes that women’s domestic 
roles restrict their participation in the labor force after marriage (Karaalp-Orhan, 
2017 (b)). 

In this context, the main objective of this study was to measure the relationship 
between economic growth and factor accumulation (physical capital and human cap-
ital in terms of gender) in Turkey by using the autoregressive distributed lag (ARDL) 
approach for cointegration analysis and Toda-Yamamoto’s (1995) causality tests. This 
study differs from the earlier ones in two ways. First, both health and education 
indicators were used as proxies for human capital and then the effect of gender dif-
ferentials on human capital was considered in the econometric model for Turkey. In 
this context, this study attempts to analyze the human capital formation considering 
an arithmetic average of education and health indicators and to trace out the rela-
tionship between the human capital and economic growth under the scope of gender 
inequality. In this context, this paper is structured as follows. Section 2 explains the 
theoretical background; Section 3 describes the data and methodology; Section 4 
presents the empirical results and, finally, Section 5 concludes.

Theoretical Background 

In the field of macroeconomics, both neoclassical growth models of Solow (1956) 
and endogenous growth models of Romer (1990) and Lucas (1988) argue that human 
capital accumulation has a positive impact on economic growth. The human capital 
theories, backed by Schultz (1961), Becker (1964), Lucas (1988) and Romer (1990), 
affirm that human capital investment, by means of education, enables higher individ-
ual earnings and, labor productivity that ultimately translate into national economic 
growth. Accumulating physical capital by utilizing human capital is a more useful 
and productive approach to the economic growth of countries because the effective 
use of physical capital is possible only with a skilled and educated workforce. The 
increase in human capital by education, training, health, and R&D translates into the 
growth of physical productivity and the whole economy. Thus considering the impor-
tance of human capital, its measurement in terms of analyzing its effect on the econ-
omy and then suggesting and implementing policies regarding human resources are 
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crucial (Dae-Bong, 2009). Several empirical studies have used various conventional 
proxies to measure human capital as dimensions of education and training, such as 
the number of new school graduates (Wang and Yao, 2003), gross/net educational 
enrollment ratios (Barro and Lee, 1993; Asteriou and Agiomirgianakis, 2001), the 
average years of schooling (measured by the average years of schooling for the popu-
lation aged 15 and over) (Barro and Lee, 2013; Lee, 2005), the share of people having 
higher education to the population of people with ages over 15 (Chuang, 2000), lit-
eracy (Khan et al.,1991), and public educational expenditures (Jung and Thorbecke, 
2003). However, there are very few discussions on health as human capital. The ed-
ucation and training are not the only sources of human capital but along with them, 
health is also an important component of human capital. The all together boost the 
productivity of labor and, economic growth and reduce poverty. Thirlwall (2006) 
stated that investments in human capital comprise all investments made in order to 
improve health, education, and skills of the labor force. Becker (2007) considered 
that health and schooling behave as complements. The probability of surviving at 
later ages increases the returns from investments in education because educational 
costs incur at earlier ages and returns at later ages. He stated that higher education 
is complementary with longer life expectancy. Highly educated people take better 
care of their health with a given spending on medical care by visiting better doctors, 
taking prescribed medicines regularly, eating nutritious diets, and hence they have 
higher earnings, and save more. They follow healthy habits, and tend to have better 
survivorship rates at older ages too. Therefore, incentives of investing in health cap-
ital are worthwhile, just as they are in education and job training investments. The 
new approach of human capital measurement led to the conception of the Human 
Development Index (HDI) within the framework of health, knowledge, and standard 
living with many sub-variables such as life expectancy at birth, adult literacy rate, 
gross enrollment ratio, and GDP per capita.

On the other hand, women, who constitute half of the human capital, are one of 
its most underutilized and undervalued resources. The better use of the female pop-
ulation, increasing the FLFPR, and decreasing the economic inequalities between 
men and women can boost the economic growth, reduction of poverty and income in-
equality, better governance, business performance and innovation, social well-being, 
and sustainable development in all countries. Gender inequality is more prominent in 
the developing countries and is considered as one of the obstacles to their economic 
growth (Morrison et al., 2007). In the literature, there are many empirical studies 
favoring a strong and positive relationship between human capital and economic 
growth. However, the female and male human capital stock may exert different ef-
fects on economic growth. The relative importance of human capital accumulation, 
disaggregated by gender, has been given limited attention. The results of the rela-
tionship between economic growth and gender-based human capital are ambiguous. 
Barro and Lee (1994, 1996) investigated gender separate human capital and found 
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its negative effect on economic growth and extended the measure of human capital by 
including both education and life expectancy as a proxy of human capital. Barro (2001) 
suggests that highly educated women are not well utilized in the labor markets of many 
countries. However, Knowles et al. (2002) find a positive effect of female education on 
output using cross-country data. Kaur and Letic (2012) concluded that female educa-
tion affects economic growth positively, through human capital and fertility rate in for 
India and Niger. Cooray et al. (2014) found the female human capital stock influencing 
economic growth negatively when different levels of openness are considered for South 
Asia. Yet, male human capital has a positive impact for the same. However, Önder and 
Önder (2012) analyzed the relationship between different education levels of women as 
a proxy for human capital and found a long-run relationship and bidirectional causality 
between the different education levels of women and the economic growth of Turkey. 
The findings of provincial study of Tansel and Güngör (2003) indicate that female ed-
ucation positively and significantly affects the steady-state level of labor productivity, 
while the effect of male education is in general either positive or insignificant in Turkey. 
Öztunç et al. (2015)  found that tertiary school enrolment of women has a negative 
effect on economic growth in Asia Pacific countries. Khan (2016) observed a positive 
and significant relationship between the female human capital and economic growth of 
Pakistan over a time period of 1972–2012. By taking education and health as a proxy 
for human capital, Sehravat and Giri (2017) found a positive and significant effect of 
female human capital on economic growth; they found a positive but insignificant re-
lationship between physical and male human capital and economic growth of India. A 
long-run causal relationship of female human capital, male human capital, and physical 
capital to economic growth was found.

Empirical Model and Data 

The core model that is employed to investigate the effects of factor accumulation to 
economic growth is the Cobb–Douglas production function with constant returns 
to scale. Using annual time series data for the period of 1971 to 2015, the empirical 
specification of the following economic growth form is proposed:

                                  (1)

where Yt is economic growth, PHYt is the physical capital, MHUMt is the male hu-
man capital, FHUMt is the female human capital, and εt is the regression error term 
that captures all other effects. The parameters γ1, γ2, and γ3 represent long-run elas-
ticity of economic growth with respect to PHY, MHUM, and FHUM, respectively. 
All variables are expressed in logarithmic form. Real GDP per capita measured for 
2010 in US dollars is used as a proxy for economic growth; and gross fixed capital 
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where Yt is economic growth, PHYt is the physical capital, MHUMt is the male 
human capital, FHUMt is the female human capital, and εt is the regression error term that 
captures all other effects. The parameters γ1, γ2, and γ3 represent long-run elasticity of 
economic growth with respect to PHY, MHUM, and FHUM, respectively. All variables are 
expressed in logarithmic form. Real GDP per capita measured for 2010 in US dollars is used 
as a proxy for economic growth; and gross fixed capital formation (% of GDP) is used as a 
proxy for physical capital. In order to analyze the effect of gender differences, the growth 
model is created with segregated human capital (male and female) as explanatory variables. 
Education and health are the two important components of human capital. For this reason, 
given that health and education have an equal effect on human capital, an arithmetic average 
of education and health indicators was used as a proxy of human capital formation. In this 
context, by using the tertiary school enrollment rates as a proxy for education and life 
expectancy at birth as a proxy for health, an attempt was made to unravel the relationship 
between the human capital and economic growth under the purview of gender inequality. Life 
expectancy at birth is frequently used to proxy for the stock of health capital. A number of 
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formation (% of GDP) is used as a proxy for physical capital. In order to analyze the 
effect of gender differences, the growth model is created with segregated human 
capital (male and female) as explanatory variables. Education and health are the two 
important components of human capital. For this reason, given that health and edu-
cation have an equal effect on human capital, an arithmetic average of education and 
health indicators was used as a proxy of human capital formation. In this context, by 
using the tertiary school enrollment rates as a proxy for education and life expec-
tancy at birth as a proxy for health, an attempt was made to unravel the relationship 
between the human capital and economic growth under the purview of gender in-
equality. Life expectancy at birth is frequently used to proxy for the stock of health 
capital. A number of researchers such as Barro and Lee (1994), Knowles and Owen 
(1995) and Knowles et al. (2002) used life expectancy as an indicator of health sta-
tus. All data were collected from World Bank WDI (World Development Indicators) 
(World Bank, 2018). The annual sample period of this study was from 1971 to 2015.

Methodology

Equation (1) was estimated using the Auto Regressive Distributed Lag (ARDL) 
cointegration procedure developed by Pesaran, Shin, and Smith (2001). As a first 
step, in order to test the stationarity of variables and the integration and the possible 
cointegration among the variables, the augmented Dickey–Fuller (ADF) test (Dick-
ey and Fuller, 1981) and an alternative Phillips–Perron (PP) unit-root test (Phillips 
and Perron, 1988) are employed. Following the stationarity tests, the bounds test for 
co-integration within ARDL modeling approach was adopted to determine wheth-
er a long-run relationship exists between economic growth and human capital and 
physical capital in Turkey. This model has several advantages as compared to the 
standard multivariate cointegration test such as Johansen and Juselius (1990). Since 
the bounds testing approach can be applied irrespective of the order of integration 
of the variables, the regressors can be I(1), I(0) or mutually cointegrated. Therefore, 
this method eliminates the pretesting problems associated with the standard cointe-
gration test such as the classification of variables into I(0) and I(1). First of all, ARDL 
cointegration procedure examine the existence of the long-run relationship between 
the variables in the model. After the cointegration exists, the second step is to esti-
mate the long-run and short-run coefficients using associated ARDL and error cor-
rection models (ECMs). In this context, the following ECM (error correction model) 
was estimated:

 (2) 
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Equation (2) can be further transformed to accommodate the one period lagged 
error correction term (ECTt–1) as in equation (3).

(3)

where Δ is first difference operator and μt is the serially independent random error 
with zero mean and finite covariance matrix, and the deterministic term, constant, is 
denoted by α0. In Equation (3), the parameter λ represents the long-run relationship 
and α1, α2, α3 and α4 represent short-run dynamics of the model. In order to examine 
the long-run relationship between the dependent variable and its determinants, an 
F-test procedure is followed to estimate the combined significance of the coefficients 
of the lagged levels of the variables. While the null hypothesis is H0: α5=α6=α7=α8=0 
(no cointegration) and the alternative hypothesis is H1: α5≠ α6 ≠ α7 ≠ α7 ≠ 0 (cointe-
gration). If the null hypothesis is rejected, it indicates the existence of a long-run re-
lationship or cointegration. Pesaran et al. (2001) provided a set of asymptotic critical 
values where the critical bounds can be applied irrespective of the order of integra-
tion of the regressors. The critical values are composed of two sets: lower bounds I(0) 
and upper bounds I(1). The first set gives the lower bound, applicable when all regres-
sors are I(0). The second one gives the upper bound, applicable when all regressors 
are I(1). If the calculated F-statistic exceeds the upper bound, the null hypothesis of 
no relationship between dependent variable and independent variables can be reject-
ed. Conversely, if the F-statistic falls below the lower bound, the null hypothesis of 
no long-run relationship cannot be rejected. However, if the F-statistic falls within 
the critical bounds, the result of cointegration will be inconclusive. If cointegration 
is established, then the long-run coefficients can be estimated by the ARDL model 
using the OLS method. Since the ARDL model assumes no serial correlation in 
errors, an appropriate lag level (m) should be chosen according to a model based on 
information criteria such as AIC (Akaike Information Criterion), SC (Schwarz Infor-
mation Criterion), HQ (Hannan-Quinn Information Criterion), FPE (Final Prediction 
Error) and LR (Sequential Modified LR Test Statistic).Then the short-run dynamics 
are estimated through the error correction model.

As the last step, the Granger causality test is applied to examine the causal linkag-
es between economic growth, physical capital, male and female human capital. The 
notion of the Granger causality (Granger, 1969; Engle and Granger, 1987) is one of 
the most commonly and extensively used methods for evaluating the existence and 
direction of linkages among time series variables within vector autoregressive (VAR) 
models in economics literature (Pitarakis and Tridimas, 2003:362). According to 
Sims et al. (1990), the asymptotic distribution theory cannot be applied for testing 
causality of integrated variables in the level from using the VAR model even if the 
variables are cointegrated (Clark and Mirza (2006) and Wolde-Rufael (2007)). In this 
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context, Toda and Yamamoto (1995) proposed an alternative approach that can be 
applied in the level VARs irrespective of whether the variables are integrated, cointe-
grated, or not. Toda and Yamamoto (1995), on the basis of augmented VAR(k) mod-
eling, introduced a modified Wald test statistic that asymptotically has a chi-square 
(χ2) distribution irrespective of the order of integration or cointegration properties 
of the variables in the model. The test has two steps: Firstly, in order to apply Toda 
and Yamamoto’s approach (1995), it is essential to determine the true lag length (k) 
and the maximum order of integration (dmax) of the series under consideration. The 
modified Wald test statistic is valid regardless of whether a series is I(0), I(1) or I(2) 
non-cointegrated or cointegrated of an arbitrary order. The lag length, k, is obtained 
in the process of the VAR in levels among the variables in the system by using differ-
ent lag length criterion. Then the unit root testing procedure can be used to identify 
the order of integration (dmax). As the second step, the modified Wald test procedure 
is used to test the VAR (k) models for causality. The VAR (k) models are estimated 
by Ordinary Least Squares (OLS) estimation technique. Unlike the Granger causali-
ty test, Toda and Yamamoto’s approach (1995) fits a standard vector auto-regression 
on the levels of the variables, not on the first difference of the variables. Therefore, 
to undertake Toda and Yamamoto’s version (1995) of the Granger non-causality test, 
the following VAR system is presented:

(4)

(5) 

The null hypothesis that independent variable Xt does not cause dependent vari-
able Yt is constructed as follows: H0:ϕ1= ϕ2=…= ϕi = 0. Similarly, in Equation 
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Table 1: ADF and PP tests for unit root

ADF
Level First Difference

τμ τη τμ τη

Y 0.603[0] -1.798[1] -6.272[0]*** -6.380[0]***
PHY -1.930[0] -3.013[1] -6.219[0]*** -6.123[0]***
MHUM -1.779[0] -1.480[0] -5.930[0]*** -6.085[0]***
FHUM -2.018[0] -1.545[0] -6.134[0]*** -6.513[0]***
PP

Level First Difference
τμ τη τμ τη

Y 0.645[3] -1.921[1] -6.274[2]*** -6.379[3]***
PHY -1.987[2] -3.038[1] -6.456[6]*** -6.326[6]***
MHUM -1.779[0] -1.547[2] -5.918[2]*** -6.085[0]***
FHUM -2.051[1] -1.575[3] -6.147[3]*** -6.513[1]***

Note: All variables are expressed in logarithmic form. τμ represents the model with a drift and without trend; τη 
is the most general model with a drift and trend. The optimal lag lengths used in the ADF test are indicated within 
brackets and determined by the AIC. When using PP test, the values in brackets represent Newey-West Bandwidth 
(as determined by Bartlett Kernel). (*), (**) and (***) indicate that the corresponding coefficient is significant at 
10%, 5%, and 1% levels, respectively.

Following the results of unit root and stability tests, the long-run relationship be-
tween the variables can be investigated by using the bounds test to cointegration 
within the ARDL modeling approach developed by Pesaran et al. (2001). In this 
context, the lag length of the estimation is determined. Because annual data are used, 
the maximum number of lags in the ARDL was set equal to 4. The lag length that 
provides the smallest critical value is determined as the lag length of the model by 
using several lag selection criteria such as AIC, SC, HQ, FPE, and LR. Pesaran et al. 
(2001) provide the set of asymptotic critical values. However, according to Narayan 
(2005), the existing critical values reported in Pesaran et al. (2001) cannot be used 
for small sample sizes because they are based on large sample sizes for 500 and 1000 
observations. Therefore, Narayan (2005) provides a set of critical values for sample 
sizes ranging from 30 to 80 observations. The calculated F-statistics for Equation (1) 
is found as 6.499, which is above the critical values of both Pesaran et al. (2001) and 
Narayan (2005). In this context, the null of no cointegration can be rejected, implying 
that there exists a long-run relationship or cointegration between economic growth, 
physical capital, male and female human capital. 
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Table 2: Results of bounds test for cointegration

Model F-statistic
Y=f(PHY, MHUM, FHUM) 6.499

Pesaran et.al (2001)      Narayan (2005)          k=3, T=45
Critical Value Lower Bound Upper Bound Critical Value Lower Bound Upper Bound

1% 4.29 5.61 1% 4.98 6.42
5% 3.23 4.35 5% 3.53 4.73
10% 2.72 3.77 10% 2.89 3.98

Notes: (*), (**) and (***) indicate that the corresponding coefficient is significant at 10%, 5%, and 1% levels, 
respectively. Critical values are citied from Narayan (2005:1988) and Pesaran et.al (2001:300) (Table Case III: 
Unrestricted intercept no trend)

After establishing the cointegration relationship for Equation (1), the next step 
is to estimate the long-run coefficients of the equation by using the ARDL specifi-
cation. Owing to the ARDL specification, it is assumed that the errors are serially 
uncorrelated and the maximum lag is selected as 4 according to the lag length crite-
ria, where no autocorrelation is found in Equation (1). The estimated long-run coeffi-
cients of ARDL(4,0,5,4) model are given in Table 3.

Table 3: Estimated long-run coefficients using ARDL approach

Regressors ARDL(4,0,5,4)
Constant 3.43510 [84.821]***

PHY 0.171 [4.936]***

MHUM 3.625 [7.836]***

FHUM -2.128 [-4.509]***

Note: t-values are given in parentheses. (*), (**) and (***) indicate that the corresponding coefficient is significant 
at 10%, 5%, and 1% levels, respectively. 

The long-run coefficients show that all regressors in the economic growth equa-
tion exhibit the positive sign and are statistically significant at the 1%. While the 
long-run coefficient of physical capital and male human capital is positive, the long-
run coefficient of female human capital is found negative and statistically significant. 
These findings support the effect of male human capital on Turkish economy. A 1% 
increase in male human capital increases the economic growth by 3%. The long-
run results support the human-capital-based endogenous growth theory for men in 
Turkey, and the physical capital also affects the economic growth. These results also 
suggest that highly educated women are not well utilized in the labor markets and 
thus in the economy in Turkey.

The error correction model was also estimated within the ARDL framework. The 
results of the short-run dynamic coefficients related to the long-run relationships esti-
mated by Equation (1) are reported in Table 4. These estimates provide further direct 
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evidence on the complicated dynamics that seem to exist between economic growth 
and its determinants. 

Table 4: Error correction model 

Regressors Coefficient t-Statistics
ΔYt-1 0.317 2.444**

ΔYt-2 0.394 3.079****

ΔYt-3 0.551 4.853***

ΔPHY 0.186 5.404***

ΔMHUM 1.480 1.667
ΔMHUMt-1 2.932 2.377**

ΔMHUMt-2 -1.710 -1.413
ΔMHUMt-3 1.250 1.111
ΔMHUMt-4 -2.791 -3.968***

ΔFHUM -1.346 -1.259
ΔFHUMt-1 -1.623 -1.046
ΔFHUMt-2 2.087 1.314
ΔFHUMt-3 1.466 1.339
Constant 4.091 4.576***

ECt-1 -1.089 -6.945***

              

    

        

Note: t-values are given in parenthesis. (*), (**) and (***) indicate that the corresponding coefficient is significant 
at 10%, 5%, and 1% levels, respectively. 

The short-run results are not much different from the long-run estimates. The sign 
of the short-run coefficients for physical capital is positive and statistically significant 
but the same for male and female human capital is non-significant and positively 
and negatively related to economic growth, respectively. The results for the 1971–
2015 period show that the error correction term, ECTt–1, is negative and statistically 
signifi cant, indicating that the feedback mechanism is effective in Turkey. In other 
words, the convergence to long-run equilibrium after a shock to capital formations is 
relatively high in Turkey’s economic growth. The value of 1 suggests that a deviation 
from the long-run equilibrium level of economic growth is corrected in one year. In 
other words, 100% of the adjustment takes place within the period. In addition, the 
significant error correction term further confirms the existence of a stable long-run 
relationship.

The model passes the specification tests, such as the tests of no residual autocor-
relation, no residual ARCH effects, residual normality, and no residual heteroscedas-
ticity and the RESET test for functional form misspecification. The cumulative sum 
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(CUSUM) and the cumulative sum of squares (CUSUMQ) tests were employed to 
determine whether the parameters in the models are stable. The results of CUSUM 
and CUSUM-Q tests are shown in Figure 1. The lines show the boundaries of 5% 
significance levels. It can be seen in the figures that the parameters are stable; the sum 
of the squared residuals lies inside the critical bounds of 5% significance.

Figure 1: CUSUM and CUSUM Q test results for coefficient stability

Toda and Yamamoto’s procedure (1995), which employs a modified Wald test does 
not require pre-testing for the cointegrating properties of the system and is valid re-
gardless of whether a series is I(0), I(1) or I(2), non-cointegrated or cointegrated in an 
arbitrary order ‘as long as the order of integration of the process does not exceed the 
true lag length of the model’ (Toda and Yamamoto, 1995:225). Therefore, the results of 
Toda−Yamamoto’s version (1995) of the Granger causality test are presented in Table 5.

Table 5: The results of Toda-Yamamoto’s causality test

Null Hypothesis χ2-statistic Probability value Decision
MHUM does not cause Y 11.147 0.000*** Bidirectional Causality

HM ↔ Y Y does not cause MHUM 4.560 0.032**

MHUM does not cause PHY 6.272 0.012** Bidirectional Causality
HM ↔ PHY PHY does not cause MHUM 3.691 0.054*

Notes: (*), (**), and (***) indicate that the corresponding coefficient is significant at 10%, 5%, and 1% levels, 
respectively. VAR is estimated by [k + dmax] =2 for the model, optimal lag length k=1 is selected by lag length 
criteria, dmax=1.

According to Toda-Yamamoto’s causality test results, it can be concluded that 
the causal relationship between male human capital and economic growth and male 
human capital and physical capital is bi-directional. However, there is no evidence 
of causality is found running from the female human capital to other variables. This 
result suggests that women are not well utilized in the Turkish economy. The results 
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imply the significant effect of the male human capital on the Turkish economy. Male 
human capital has been the central variable, being caused by both economic growth 
and physical capital for the period of 1971−2015. 

Conclusion 

This study has empirically investigated the relationship between economic growth, 
physical capital, and male and female human capital in Turkey using the yearly data 
from 1971 to 2015. Generally, the education and health indicators are used as a proxy 
for human capital in most of the studies. In this study, by using the arithmetic average 
of health and education indicators as a proxy of human capital formation, an attempt 
was made to trace out the relationship between the human capital and economic 
growth under the scope of gender inequality. The empirical results show that there 
exists a long run co-integration among physical capital, female human capital, male 
human capital, and economic growth. The estimates of ARDL reveal that physical 
capital and male human capital are significantly and positively related to economic 
growth in both short-run and long-run. The results support the human-capital-based 
endogenous growth theory for men in Turkey. However, the contribution of female 
human capital to economic growth was found to be negative both in the short-run 
and long-run. The results concord well with those reported by Barro and Lee (1994), 
Barro (2001) and Cooray et al. (2014). Furthermore, the causality test results support 
the findings of ARDL estimates. The results imply a significant effect of the male 
human capital on the Turkish economy. Male human capital has been the central 
variable, being caused by both economic growth and physical capital for the period 
of 1971−2015. Through bi-directional causality, a feedback effect was found between 
economic growth − male human capital and physical capital − male human capital. 
The effective use of physical capital and contribution to economic growth is possible 
with male human capital. However, there is no evidence of causality that runs from 
the female human capital to other variables. 

These results suggest that women are not well utilized in the Turkish economy 
and Turkey suffers from untapped potential of women. As argued by Barro (2001), 
the reason for female secondary (and above) education having a negative effect on 
growth is possibly due to gender differentials in education that restrict the optimal 
employment of educated females in the labor market. Gender-based preferences can 
lead to unequal resource allocations to men and women in the same economy. Wom-
en in Turkey appear to be concentrated in low-productivity jobs. Men are more em-
ployed in the industrial sectors (21.5%) than women (15%), which contributes to the 
country’s economic growth. As argued by Coorey et al. (2014) the manufacturing 
sector of textile and clothing industry show a low skilled labor-intensive nature and 
employ a large proportion of females, as in Turkey. In addition to this 29% of Turkish 



28 Hacer Simay Karaalp-Orhan

women employed in the agricultural sector are mostly unpaid family workers and 55% 
of women employed in the service sector. This includes, education (18%) and health 
sectors (17%), where women employed in jobs defined as women’s work in these sec-
tors. Due to the effect of gender-based occupational segregation, both highly educated 
and uneducated women are referred to female-dominated occupations and this can 
reduce women’s productivity by limiting their ability to gather and share information 
and potentially access markets. Moreover, the ongoing structural transformation of the 
Turkish economy and the migration from rural areas to cities cause a withdrawal of 
women from the labor force or engagement in informal sectors. To sum up, under the 
scope of socio-cultural and economic constraints, women in Turkey face many difficul-
ties that prevent them from participating in the economy. As stated in the World Bank 
Report (2009), countries cannot compete globally if they do not use the full potential 
of all their citizens. Turkey can be more benefited by a greater involvement of women 
in the workforce. Women’s economic participation is necessary to improve education 
and health outcomes for the future generations and making ways for economic growth 
and poverty reduction. For these reasons, the continuous investment in the education of 
girls and women is also vital for the labor force participation of women in Turkey. The 
access to higher education increases the labor force participation of women and raises 
the reservation wage. However, the education needs to be matched by creating jobs in 
the economy. Improving the quality of education is critical to achieve high employment 
and offer opportunities for better jobs for women. Moreover, women could be encour-
aged to work by having access to affordable childcare and providing child, sick and 
elderly care services in Turkey (Karaalp-Orhan, 2017). The efforts to increase human 
capital accumulation, to enhance the quality of education, and to decrease gender in-
equalities are crucial for Turkey’s long-run economic growth.
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