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Abstract 
Since last few decades, there is a consensus among the academicians and the policy makers that the gender parity in education has positive implications for economic and social development. It has been argued that gender parity in education can contribute significantly to economic growth by expanding the stock of human capital, raising labour productivity, and also by increasing the stock of physical capital. Thus, this paper is an attempt to examine the effects of gender parity in education on the long-run economic growth of selected Asian countries over a period from 2000 to 2014. The long-run impacts of gender parity indicators on economic growth of these countries have been investigated employing Pooled Mean Group estimator based ARDL model in a panel framework. The estimation results provide the evidence of the positive and significant effects of gender parity indicators on the economic growth of Asian countries. This finding is significant for policy makers in formulating strategies and programmes favouring women in these economies.  
Keywords: Gender Parity, Education, Growth, Asia, ARDL, Panel Data. 
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Introduction 
In recent decades, Asia has witnessed remarkable socio-economic development, especially in terms of the indicators of economic prosperity, access to education and healthcare facilities (ADB, 2016). An important underlying trend is the increased demand for quality schooling along with the increase in school-age population. This has substantially contributed to the school enrolments. There has been significant progress made over the last four decades in enhancing access to primary education in all regions of the world and for both the sexes (UNESCO, 2012). The most cited reason is the increase in national wealth as measured by GDP per capita which has been argued to be strongly associated with the rates of participation and persistence in education at all levels (UNESCO, 2012). Precisely, the higher a country’s GDP per capita, the higher is the school-life expectancy.  
In spite of this progress, girls/women continue to suffer from disadvantages and exclusion in education systems throughout their lives (UNDP, 2010). In a most recent work, Stotsky et al. (2016) pointed out that although “the world has moved closer to gender equality and narrowed gaps in education, health and economic and political opportunity; ……. substantial differences remain, especially in South Asia, the Middle East, and Sub-Saharan Africa”. For instance, in the sphere of education, most of the world’s out-of-school children live in South Asia. In 2012, there were 36.3 million out-of-school children in South Asia of which 9.8 million of primary school-age and 26.5 million of lower secondary school-age (UNICEF, 2015a). Furthermore, it is stated in the report that almost half of the out-of-school children in South Asia live in India; another 33 percent live in Pakistan; 10 percent in Afghanistan and 8 percent in Bangladesh in 2012. Here also lies gender disparity. In South Asia, 5.1 million male and 4.8 million female children at the primary school age were out-of-school in 2012; And, the figures are quite discouraging at the lower secondary school level. In the same region and in 2012, 13.7 million male and 12.6 million female children at the lower secondary school age were out-of-school (UNICEF, 2015b). However, these statistics indicate the declining gender disparity, or advancement of women in recent years. Thus, such achievements may have favourable impacts on the overall growth of economies. This has motivated us to undertake a research study so as to explore the possible impact of improvements in gender parity in school participation in the case of Asian countries. For this purpose, we have selected seven Asian countries, viz., China, India, Indonesia, Japan, South Korea, Nepal and Thailand. This group of nations include low, middle, and high income countries. This would help us examining the impact of improvements in gender parity in education on national wealth.  
Therefore, this paper investigates the trend in gender parity in education in case of Asian countries, and examines its effect on economic growth of these economies over a period spanning from 2000 to 2014. In this context, the rest of the paper is structured as follows: Section 2 makes an investigation of the gender parity in education in Asian countries; Section 3 makes an empirical analysis of the effect of gender parity in education on economic growth of these countries; and Section 4 makes the concluding remark. 
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Gender Parity in Education 
Gender parity in education aims at achieving equal participation for girls and boys at all level of education. Generally, this is measured through the Gender Parity Index (GPI). It is defined as the value of a given education indicator for girls divided by that for boys. If GPI value is one, then it signifies that there is no difference in the indicators for girls and boys. If GPI is less than one, then it indicates that the value of an indicator is higher for boys than for girls. Similarly, GPI being greater than one indicates that the value of an indicator is higher for girls than for boys. For indicators such as school participation rates, a higher value is desired and thus, a GPI value of less than one means that girls are at a disadvantage, while a GPI value greater than one means that boys are at a disadvantage. UNESCO (2012) has defined a GPI value between 0.97 and 0.103 (after rounding) as the achievement of gender parity.  
In this research study, we have taken school participation rates as measured by gross school enrolments at the primary, secondary and tertiary levels of education. UNESCO (2012) observed that most of the developed countries have reached gender parity at the primary level, but disparities in favour of girls sometimes crop up at the higher levels. It is also observed that in developing countries boys have advantages over girls with regard to access to education. There may be at least four important reasons as to why girls are to some extent deprived: income constraints with families and domestic responsibilities, socio-cultural and religious constraints within society, policies of school system and educational practices, and ultimate job market benefits favouring boys. 

Fig.1: School Enrolment, Primary (Gross), Gender Parity Index 

 (Source: Authors’ Own Plot of Data from Gender Statistics, World Bank) Fig.1 shows the GPI plot of gross primary school enrolment of selected Asian countries over the sample period. It is inferred that the GPI of gross primary school enrolment in selected Asian countries has reached parity in recent years. This clearly indicates the advancement of women across developed and less developed economies. There may be several factors contributing to increased women’s participation in education. People have understood that education is necessary to ensure social mobility and earn higher incomes (Takyi-Amoako, 2008). Second, girls’ educational expectations are rising at a faster pace than those of boys (McDaniel, 2010), may be due to the global diffusion of importance of the ideas regarding gender parity.  
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Third, the academic achievements of girls in education generally exceed that of boys in terms of grades, evaluation and degree completions once girls gain access to higher education (Buchmann et al. 2008). In developing countries, the wealthier and better educated families have been giving more value to schooling for both boys and girls, and have been enrolling their children in earliest years of schooling (UNESCO, 2012).     
 Fig.2: School Enrolment, Secondary (Gross), Gender Parity Index 

 (Source: Authors’ Own Plot of Data from Gender Statistics, World Bank) 
Enrolment at the secondary level is important because it is widely regarded as an upward extension of primary level schooling and a gate way to the tertiary level of education as well as to the labour market participation. Fig.2 shows the GPI plot of gross secondary school enrolment of selected Asian countries over the sample period. It is inferred that the GPI of gross secondary school enrolment in selected Asian countries has reached parity in very recent years. Gross enrolment rate at the secondary level is increasing because, students find more academic options at this level than at the primary level. They can usually choose from a wide range of general and specialized study programmes offering different levels of instruction and leading to different career paths. Some of these academic programmes focus on preparing the students for tertiary education, while some other programmes facilitate their direct entry into the labour force. However, the progress that has been made towards the goals of enhancing access to secondary education and closing the gender gap at this level, is not as rapid as those at the primary level. There may be several reasons for this observation across Asian countries. First, the dangers of emotional and physical harassment of young women often prohibit the rapid increase in secondary school enrolment rate. Second, lack of bathrooms and other sanitary facilities is also a big hindrance especially in developing countries. Third, the daily journey to school is sometimes unsafe for young girls which reduce the school enrolment at the secondary level.  
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Fig.3: School Enrolment, Tertiary (Gross), Gender Parity Index 

 
(Source: Authors’ Own Plot of Data from Gender Statistics, World Bank) 

In recent past, the emphasis on social mobility, enhancement in income potential and the positive effects of globalization have to a great extent narrowed down the gender gaps in the access to higher education. Still the access to higher education is problematic in many countries including developed ones. Fig.3 shows the GPI plot of gross tertiary level enrolment of selected Asian countries over the sample period. It is inferred that many countries including developed nation like Japan has yet to achieve gender parity at the higher education level. The reason may be that the enhanced access to higher education by women does not always guarantee the enhanced career opportunities. In developing countries, national wealth as measured by GDP per capita often plays an important role in shaping the ways in which men and women participate in tertiary education. The lower participation of women in tertiary education represents an interesting contrast to patterns of gender parity observed at the primary and secondary levels of education. The factors that may explain the lower number of women participation in tertiary education, especially at the research level, include the work-life balance, gender stereotyping, performance measurement and promotion criteria in jobs, governance and the role of researchers in society.   
Gender Parity in Education and Economic Growth 
Education is now considered necessary for people to benefit from the scientific advancement as well as to contribute to it. It is through education, the human capital formation takes place and the best possible use of the human resources for achieving higher rates of socio-economic progress is facilitated. Lockheed et al. (1980), Weale (1992), Phillips (1994), Mirotchie (1994), and Serin et al. (2009) found positive and significant link between education and output/income. There are several studies which indicate the importance of reduced gender disparity in explaining higher rates of economic growth. Morrison et al. (2007) argued that women’s advancement and empowerment can help reducing poverty and improve per head productivity and thus, stimulate economic growth. Ozpolat & Yildirim (2009) also found the positive 
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relationship between women’s educational attainments and higher rates of economic growth. Poor education indicators and wide gender disparities in part reflect low per capita income (Baden & Green, 1994). Also from the well-being and equity perspective, such gender disparity is problematic as it lowers well-being, and is a type of injustice in most conceptions of equity or justice (Klasen & Wink, 2003; Klasen, 2002, 2007). Precisely, gender disparity in education has a negative effect on economic growth (Hill & King, 1995; Galor & Weil, 1996; Deininger & Squire, 1998; Dollar & Gatti, 1999; Forbes, 2000; Knowles et al. 2002; Yamarik & Ghosh, 2003; Abu-Ghaida & Klasen, 2004; Lagerlof, 2003; Perugini & Martino, 2008; Klasen & Lamanna, 2009; Khayria & Feki, 2015, 2016). Thus, the priority is to ensure access to, and improve the quality of education for girls and women, and to remove every obstacle that hampers their active participation in education (UNGEI, 2009).  
It is in this context, we estimate the relationship between gender parity in education and economic growth in case of seven selected developed as well as developing Asian countries over the sample period spanning from 2000 to 2014. The economic growth is measured by the Y-O-Y growth rate of GDP per capita (constant 2005 USD) It is denoted by gdp. And, the gender parity is measured by the GPI of gross enrolments at primary, secondary and tertiary levels of education. The GPI of gross enrolments at primary, secondary and tertiary levels of education are denoted by gpe, gse, and gte respectively. All the necessary time series data on these variables have been collected from the gender statistics database provided by World Bank and UN.  
Now, in order to estimate the long-run effect of explanatory variables on the dependent variable, we have applied panel Autoregressive Distributed Lag (P-ARDL) model based on Pooled Mean Group (PMG) estimators of Pesaran et al. (1999). According Pesaran & Shin (1999), panel ARDL model can be applied even if the variables follow different orders of integration, i.e. I(0) and I(1) or a mixture of both. Since in ARDL model, no variable should be integrated of order two, we have to check the order of integration of all the variables of our study. For this purpose, we used Levin et al. (2002), Im et al. (2003), ADF-Fisher and PP-Fisher (Maddala & Wu, 1999; Choi, 2001) unit roots test. In this panel ARDL estimation, it is assumed that both the dependent variable and the regressors have the same number of lags in each cross-section ( p q r s   ). The PMG 
based panel ARDL model takes the cointegration form of the simple ARDL model and adapts it for a panel setting by allowing the intercepts, short-run coefficients and cointegrating terms to differ across cross-sections. Specifically, the PMG based panel ARDL model can be stated as follows: 

* ' '' '''

1 1 1 1
. , , 1 , 2 , 3 , ,, , , ,1 0 0 0

p q r s
i t i i t i t j i j i j i j i ti j i t j i t j i t jj j j j

gdp EC gdp gpe gse gte        
      

               
Here, ,i tEC  is the error correction term which represents deviations from long-run 
equilibrium that is corrected gradually through a series of partial short-run 
adjustments. The coefficient of this term i  is expected to be negative sign with 
statistical significance under the assumption of bringing back the variables to the long 



Mishra & Mishra // Gender Parity in Education and Economic Growth …  

___________________________________ POL (E), Vol-2 (4), Oct 2016 © Pedagogy of Learning, E-ISSN: 2395-7344, P-ISSN: 2320-9526 Web: http://pedagogyoflearning.com 41  

run equilibrium. This coefficient indicates the speed of adjustment of any disequilibrium in the model from the short-run towards a long-run equilibrium state.   
Table 1: Results of Panel Unit Root Tests 

Method: Individual Effects  
gdp gpe gse gte 

Levin, Lin & Chu Unit Root Test: H0: Unit Root/Non-Stationarity (Common Unit Root Process) 
Level Form  -6.819 (0.000)* -0.708 (0.239) -2.586 (0.004)* 0.677 (0.751) 
First Difference  - -5.594 (0.000)* - -4.928 (0.000* 
Im, Pesaran & Shin Unit Root Test: H0: Unit Root/Non-Stationarity (Individual Unit Root Process) 
Level Form -5.182 (0.000)* 0.344 (0.634) -1.966 (0.024)** 3.759 (0.999) 
First Difference - -4.598 (0.000)* - -4.361 (0.000)* 
ADF-Fisher Chi-Square Unit Root Test: H0: Unit Root/Non-Stationarity (Individual Unit Root Process) 
Level Form 51.474 (0.000)* 11.019 (0.684) 31.349 (0.005)* 1.967 (0.999) 
First Difference - 45.072 (0.000)* - 44.988 (0.000)* 
PP-Fisher Chi-Square Unit Root Test: H0: Unit Root/Non-Stationarity (Individual Unit Root Process) 
Level Form 55.885 (0.000)* 13.263 (0.505) 21.427 (0.091)*** 1.736 (1.000) 
First Difference - 43.039 (0.000)* - 50.526 (0.000)* 
(Note: Values within parentheses are p-values; *, **, *** rejection of null hypotheses at 1%, 5% and 10% levels of significance respectively Source: Authors’ Own Estimation)  

Table 2: Results of Panel ARDL Model (PMG Estimates) 
Dependent Variable: ( )gdp :              Dependent Lag: 2            Dynamic Regressor Lag: 
2 

Regressors Coefficient Std. Error t-statistic p-value 
LONG-RUN RELATIONSHIP  

gpe 14.85559* 3.369648 4.408646 0.0000 
gse 12.68723* 4.371785 2.902071 0.0052 
gte 4.583786** 1.991607 2.301551 0.0248 
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ERROR CORRECTION TERM   -1.090700* 0.211610 -5.154290 0.0000 
SHORT-RUN RELATIONSHIP  

1( )tgdp   0.133061 0.108423 1.227234 0.2245 
( )gpe  -163.2214 121.6676 -1.341536 0.1848 
( )gse  -138.5406 147.3716 -0.940077 0.3509 
( )gte  -6.832956 14.53798 -0.470007 0.6401 
C  -3.380285* 1.259195 -2.684482 0.0094 

(Source: Authors’ Own Estimation *, ** rejection of null hypotheses at 1%, and 5% levels of significance respectively ) 
Since in panel ARDL model, no variable should be integrated of order two, we have first checked the order of integration of all the variables of our study. For this purpose, we have applied Levin, Lin & Chu, Im, Pesaran & Shin, ADF-Fisher and PP-Fisher unit roots test. The results are presented in Table-1 which indicate that gdp and gse are I(0) respectively, and gpe and gte are I(1) respectively. In other words, the variables are a mix of I(0) and I(1). Thus, we can estimate the PMG based panel ARDL model. The panel ARDL model having dependent variable lag of two and dynamic regressor lag of two has been selected by Akaike info criterion. The results of this model are summarized in Table-2.  
It is inferred that the regressors  gpe, gse and gte have positive and statistically significant impacts on the growth of GDP per capita in the long-run. But, there is no evidence of any short-run relationship between them. The estimated coefficient of error correction term in the gdp equation is statistically significant, and has a negative sign, which confirms that there exists no problem in the long-run equilibrium relationship between the independent and dependent variables at 1 percent level of significance, and its relative value (-1.0907) for selected Asian economies shows a satisfactory rate of convergence to the equilibrium state per period. The results of the panel ARDL estimation show that the female-male ratios of gross school enrolment at primary, secondary and tertiary levels of education are all positive and statistically significant in the long-run at the 1 percent level of significance. On an average, 1 percent increase in GPI of gross primary school enrolment is estimated to lead to 14.85 percent increase in the growth rate of GDP per capita in the long-run. Similarly, 1 percent increase in GPI of gross secondary education enrolment is estimated to lead to 12.68 percent increase in the growth rate of GDP per capita in the long-run. Furthermore, 1 percent increase in GPI of gross tertiary education enrolment is estimated to lead to 4.58 percent increase in the growth rate of GDP per capita in the long-run.  
Thus, the findings may mean that the economic growth would be accelerated only when the society as a whole moves towards gender parity and women’s advancement in terms of education. This finding corroborates to the earlier findings of Hill & King (1993), Schultz (1995), Galor & Weil (1996), Dollar & Gatti (1999), Lagerlof (2003), and Klasen & Lamanna (2009). Precisely, the findings may be interpreted as the reduced disparities between male and female in education can directly improve economic growth by contributing to productivity in an economy by utilizing the skills of women in 
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productive activities (Dollar & Gatti, 1999; Klasen, 2002; Klasen & Lammana, 2008, World Bank, 2011a). Todaro & Smith (2011) argued that rising women’s education reduces fertility, improves child health and nutrition, decreases maternal and adult mortality rates, and enhances labour force participation. Brummet (2008) and Mukherjee & Mukhopadhyay (2013) pointed out that rise in the level of women’s education would enhance their capacity to adopt better technology through skill development. All these will efficiently utilize economies scarce resources and contribute to long-run sustainable development. Thus, World Bank (2011b) aptly remarked that “greater gender equality can enhance productivity, improve development outcomes for the next generation, and make institutions more representative”. 
Conclusion 
Since a long time, gender parity has been considered as an important pillar for the holistic development of a nation (Sajid, 2014) and thus, gender disparity has been argued to have negative impacts on economic growth (Dollar & Gatti, 1999). Gender parity in education enhances growth by increasing the stock of human capital in a society and improving the possibility of a more efficient allocation of human resources. It is in this context, this paper is an attempt to investigate the effects of gender parity on the long-run economic growth of selected Asian countries over a period from 2000 to 2014. The results of the trend analysis of gender parity in education in terms of female-male ratios of gross primary, secondary and tertiary school enrolments provide the evidence of progress in these ratios indicating thereby the gradual movement of these economies towards gender parity. Furthermore, the long-run impacts of gender parity indicators related to education on real economic growth of Asian countries have been investigated employing Pooled Mean Group estimator based ARDL model in a panel framework. The estimation results provide the evidence of the positive and significant effects of gender parity indicators on the economic growth of the selected nations. This finding is significant for policy makers in developing strategies and programmes favouring women assuming that educating girls is one of the most cost-effective development investments. In this direction, the policy recommendations may include focusing on reducing gender gaps at different levels of education, and improving female transition from school to work. The roles of private, government, and non-governmental organizations for ensuring effectiveness of the implementation of gender gap reducing polices is critical in attaining the ultimate growth-benefits of gender equality.     
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