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Abstract

:

Education, as an investment in human capital, is regarded as an important determinant of sustainable economic growth [1,2]. The purpose of this study is to explore the cointegration and causality between the investment in education and sustainable economic growth in Guangdong province by using the panel data of 21 cities from 2000 to 2016. We construct a variable intercept panel data model with an individual fixed effect based on the Cobb-Douglas production function, estimating the contribution of the investment in education to economic growth by introducing lags. The findings show the existence of the feedback causality between education and sustainable economic growth. Also, the results reveal that the local financial investment in education plays a positive and statistically significant role in promoting sustainable economic growth. However, the contribution of the local financial investment in education to economic growth varies in different areas. The investment in education in the Pearl River Delta region have the most obvious pull effects on its regional economy, whereas the Western region takes the second place. Meanwhile, the local financial investment in education for its role in promoting economic growth obviously has a two-year hysteresis effect. These findings have important implications for Guangdong’s solution to the imbalance between regional educational investment and sustainable economic growth.






Keywords:


educational investment; sustainable economic growth; cointegration; causality; hysteresis effect












1. Introduction


Education can increase the human capital of the labor force, which will improve labor productivity growth and higher levels of economic growth [3]. Education can create a class of educated leaders to fill vacancies in governmental services, public corporations, private domestic and foreign businesses, and professions [4]. After thirty years of reform and opening, as the bellwether, Guangdong province has made remarkable achievements in economic development. It is obvious that Guangdong province made full use of its superior geographical position, special policy support, foreign trade advantage, and other favorable factors to create its brilliant achievement. However, some people ignore the effect of education in promoting economic growth, especially the contribution of the educational investment to the economic development in Guangdong province. Under the guidance of the government, Guangdong province has paid more and more attention to the importance of education. In 2017, the general public budget education funds in Guangdong province were far ahead, ranking first in the country with 252.255 billion yuan. The secretary of the Party of Guangdong province pointed out that Guangdong province will be created as the educational upland of Southern China, and emphasized that the educational investment is worthy because education will return more. The expansion of education can provide all kinds of training and education that would promote literacy and basic skills. Even though alternative investments in the economy could have generated greater growth, this would not detract from the important contributions, noneconomic as well as economic, that education can make and has made to promoting aggregate economic growth [4].



Take the twelve-year national education in Guangdong as an example, in the Western region, the Eastern region, and the Mountainous region of Guangdong province, the local governments are devoted to the construction of nine-year compulsory education. We take Shanwei, Yangjiang, and Qingyuan as representatives of the Western region, the Eastern region, and the Mountainous region of Guangdong province, respectively. Yangjiang tried its best to improve the reconstruction project of students’ living facilities in rural schools in the compulsory education years and Fifty-Students-Class-Scale Project [5] during the compulsory education years. Shanwei went on the Education Tail-cut Project [6], and intensified the sense of responsibility of counties, towns, streets, villages, and schools to reduce the compulsory education dropout rate. Qingyuan made great effort in the implementation of the Compulsory Education Law, and carried out daily inspection of the Compulsory Education Law in primary and secondary schools in the city in order to consolidate the achievement of nine-year compulsory education which has been made. On the contrary, in the Pearl River Delta, compulsory education construction has been fully accomplished. At the same time as improving the system of compulsory education, the government spared no effort to enhance the development of senior high school education. For example, the government of Dongguan took on board all expenses of the senior high school in the city, and Foshan increased the investment of government, and committed to characterize and internationalize the development of ordinary senior high schools. At the same time, it accelerated the development of ordinary high school education of high quality. The degrees of high quality of ordinary senior high school of the whole city are up to 100% in 2010. Todaro and Smith [4] also pointed out that the expansion of education can create a more productive labor force and endow it with increased knowledge and skills, and provide widespread employment and income-earning opportunities for teachers, schools, and workers. The important role of educational investment in promoting economic development is undeniable.



As mentioned above, different regions have different levels of investment in education due to differences in economic levels and local government policies. According to the 13th Five-Year Plan for Education Development in Guangdong province (2016–2020), Guangdong should accelerate the development of education in the eastern and western regions of Guangdong and increase the transfer of education in the eastern and western regions, thus providing a strong impetus and support for Guangdong to implement the innovation-driven development strategy and sustainable economic growth. Therefore, this study attempts to explore the impact of educational investment in these regions on economic growth and the differences among regions. Our empirical results show that in the past decade or so, educational investment in Guangdong has indeed played a significant role in the sustainable growth of the region’s economy. However, regional differences in education impact still exist. Moreover, the effect of investment in education on sustainable economic growth is lagging.



The rest of the paper is organized as follows. The next section provides a brief literature review on this topic. Section 3 introduces the economic theory model and explain our model choice used in this study. Section 3 also describes the sources of data and processing. Section 5 dwells on the panel data model tests about educational investment and economic growth, such as unit root test, cointegration test, and Granger causality test. And then we estimate the contribution of the investment in education to economic growth. We will give a conclusion and make some policy suggestions in Section 6.




2. Literature Review


In endogenous growth theory, education promotes innovation, knowledge of new technologies and products, thereby contributing to economic growth [7]. The existing literature has broadly discussed the relationship between educational investment and economic growth [8,9,10,11,12]. Schultz [13] mentioned that the investment of education and other aspects can also accelerate the economic growth in the Declaration of Human Capital Investment in 1960. Denison [14], the father of growth accounting, estimated the contribution rate of education to the national annual income growth (2.93%) by residues analysis and found that education contributed 35% in United States, which pointed out that education makes great contributions to economic growth. William and Rebelo [15] found that there is a positive correlation between public education investment and economic growth. A group of scientists headed by Collins et al. [16] estimated the contribution of per capita education to the per capita growth among seven Asian countries, finding that the contribution of education investment to economic growth occupied 9.7% in South Korea from 1984 to 1994. It can be concluded that education is an important factor influencing economic growth. Sylwester [17] also indicated that although education spending has a negative effect on economic growth in the short term, it plays a positive role in the long run. Ganegodage and Rambaldi [18] evaluated the contribution of investment on education to Sri Lanka’s economic growth during the period 1959–2008, showing that the impact of education is assessed through a quality adjusted human capital stock measure and the returns to investment in education are positive but significantly lower than those found for other developing economies. Mercan and Sezer [19] found that a positive relationship between education expenses and economic growth was found in the Turkish economy over the period 1970–2012. A greater allocation of resources on educational investment could make the economy more dynamic.



There are different research methods in the literature on the impact of education on economic growth. With respect to the cointegration and Granger causality test, Omojimite [20] examined the hypothesis of economic growth led by improvements in the education sector, and found that public expenditures on education Granger cause economic growth. Afzal et al. [21] found the cointegration among economic growth and education, and the existence of the feedback causality between education and all levels of education with economic growth by using the cointegration and causality analysis from 1970–1971 to 2008–2009 in Pakistan. With regard to other methods, Zhang and Zhuang [22] investigated the impact of human capital composition on economic growth in China by using GMM method and suggested that tertiary education plays a more important role than primary and secondary education on economic growth. Tsamadias and Prontzas [23] revealed that education has a significantly positive effect on economic growth in Greece and this effect still exists when the time lag term is considered. Qadri and Waheed [24] used a macroeconomic model to reveal changes in educational spending that affect output by increasing productivity and multiplier acceleration principles. Yu et al. [12] implied that public education has a positive effect on promoting sustainable economic growth in the eastern region during 2005–2011 in China, while the gap in public education in the central and western regions is narrowing. Jalil and Idrees [25] used non-linear two stage least square instrumental models to evaluate the level and growth effects of education on the economic growth in Pakistan from 1960 to 2010, and showed there is a positive effect of different levels of education on economic growth. Woo et al. [26] also examined the impact of education and R&D investment on regional economic growth by developing a log-linearized Cobb-Douglas regional production function in South Korea.



More investment in education can stimulate economic growth that leads to further education investment and then economic growth in turn [21]. The investment in higher education is the most. In terms of different levels of education, the labor force of different educational levels should have different effects on economic growth. Higher education leads to higher economic growth [21,27]. Lin [28] found that one additional year of education can increase real output by approximately 0.15% in Taiwan from 1965 to 2000. Lin [29] examined the effects of higher education curricula on the labor force and thus on economic growth in Taiwan, and found that higher education overall provided a positive and significant effect on Taiwan’s economic development. Lv et al. [30] took into account the spatial spillover effects across 31 provinces over the period 1996–2010 in China and found that average schooling year has a more positive effect on economic growth than capital investment and labor force. However, Benos and Zotou [3] pointed out that there is substantial publication selection bias toward a positive impact of education on growth by surveying 57 studies.



To the best of our knowledge, we can find most studies are based on macroscopic analysis using time series data while few studies emphasizes the structure and regional difference. Another point is the omission of the influence brought by other important variables (such as material capital investment) which increases the possibility of missing variable. What’s more, using the classical model directly without data inspection appears frequently. Another defect is focusing too much on the influence of human capital on economic growth, which has done nothing to enhance the subject. At the same time, educational investment is not the only reason for economic growth, the other economic and noneconomic variables should be considered, such as fixed-asset investment and the amount of people in employment. In addition, there is less literature on the impact of Guangdong’s economic investment on its sustainable economic growth in China, especially at the prefecture-level. As a result, this study employs panel data of each city in Guangdong province from 2000 to 2016 to reveal the relationship between educational investment and economic growth, and aims to answer what the relationship is between local finance educational investment and economic growth, what the differences are among the influences of regional educational investment in Guangdong province on economic growth and whether educational investment has a hysteresis effect on economic growth or not.




3. Methodology and Data


3.1. Methodology


In the Neo-economic growth theory, physical capital and human capital are the two critical capital inputs of economic output. Considering that education has the nature of the human capital, increased investment in education will promote the increase of capital. Educational investment, as a part of human capital, is one of the determinants of economic growth and has a significantly positive effect on economic development [31,32]. Therefore, we use educational investment as a proxy variable of human capital. Based on the Cobb-Doulas production function (the C-D function), the education production function is defined as


Yit=AitKitαLitβEitδ



(1)




where Yit, the output level, is measured by real gross domestic product. i denotes respective prefecture-level city. t denotes the time period, A is the technological level. K, the physical capital input, is measured by the real fixed-asset investment. L, the labor force, is measured by the amount of people in employment. E, the human capital input, is a measure of real educational investment. α represents the elasticity of output relative to physical capital input. β represents the elasticity of output relative to labor force input. δ represents the elasticity of output relative to human capital input. That is to say, α is the contribution ratio that the real physical capital investment devotes to the economic growth, and β is the contribution ratio that the amount of people in employment at the end of the year devotes to the economic growth. At last, δ is the contribution ratio which is devoted to economic growth.



In our study, the collected data is panel data which combine the nature of cross-section data and time series data, so the econometric model which is established on panel data can analyze the contribution of educational investment to economic growth more effectively. At the same time, the panel data model cannot avoid the heteroscedasticity and stability problems. Therefore, we need to conduct a various of tests on the panel data model based on our research information, and ultimately get the theoretical model we need. The logarithmic transformation to the education production function not only can mitigate the heteroscedasticity problem, but also can reduce steps to unit roots test.



The general form of panel data model is specified as


yit=αi+xitβi+μit



(2)




where xit is the vector of 1×K, βi is the vector of K×1, K is the number of explanatory variable, μit is the stochastic error term. Finally, the panel data model has three general forms as below.



If αi=αj, βi=βj, the mixed model is defined as


yit=α+xitβ+μit



(3)







If αi≠αj, βi=βj, the variable intercept model is defined as


yit=αi+xitβ+μit



(4)







If αi≠αj, βi≠βj, the variable coefficient model is defined as


yit=αi+xitβi+μit



(5)







The F-statistic of Equations (3) and (4) is, respectively,


F1=(S1−S3)/[(N−1)(k+1)]S3/(NT−N(k+1))~F[(N−1)(k+1),N(T−k−1)]



(6)






F2=(S2−S3)/[(N−1)(k+1)]S3/(NT−N(k+1))~F[(N−1)(k+1),N(T−k−1)]



(7)




where S1 is the residual sum of squares of Equation (3), S2 is the residual sum of squares of Equation (4) and S3 is the residual sum of squares of Equation (5). Both Equations (3) and (4) can be involved with two cases: the fixed effect and the random effect. And then we can determine what kind of effect we need by means of the Hausman test. Based on our sample data, statistical results of the test can be shown as follows by Table 1. Given the significance level of 1%, the p-value is 0, thus we can reject the null and choose the fixed effect model. Finally, the fixed effect model in the form of logarithmic can be defined as Equation (8). X denotes series of control variables, including net exports (NE), technical import (IT), energy consumption (EC), industry structure (IS), R&D (RD), and migration (MG).



lnGDPit=αi+βlnKit+γlnEit+δlnLit+θXit+uit (8)




3.2. Data


Our data selected in the study are from the panel data of 21 prefecture-level cities in Guangdong of China from 2000 to 2016. The data are processed according to the Guangdong province yearbooks (2001–2017), the yearbooks of each city (2001–2017) and the local government websites [33]. Few missing data are obtained by interpolation. Based on panel data model, the variables adopted to analyze the relationship between educational investment and economic growth are as follows: the real gross domestic product (GDP), the real physical capital stock, the real investment in education and labor. Educational investment refers to the recurring expenses for various educational undertakings in the state’s fiscal expenditure, that is, the public education expenses paid by the government [12]. In China, various educational investments include the investment in educational administration, preschool education, primary education, junior high school education, general high school education, general higher education, primary vocational education, secondary vocational education, technical school education, vocational high school education, higher vocational education, foreign students’ education, special education and service of educational institutions and so on. The expenditure on education consists of two parts: personnel expenditure and public expenditure. Personnel expenditure mainly includes wages, subsidies, and grants, etc. Public expenditure is mainly used for official services, equipment purchases, and repairs. Capital stock is calculated by using the perpetual inventory method [34]. The best measure of labor should be the number of years of formal education per person in the labor force [28,29]. However, limited by the data, labor is measured by the amount of people in employment at the end of the year in each city [21]. We choose the amount of foreign investment actually used in the year as an indicator of technical import. The electricity consumption of each city is used as a substitute for energy consumption [35]. The proportion of the added value of the secondary industry to GDP is used as an indicator to measure the industrial structure. Considering the mobility of human capital, we also control the variable of migration that people who live in the border of Guangdong go to neighbor provinces to consume and work. Limited by the data, we use the number of people migrating outside the province as a proxy variable. All nominal variables are deflated to real variables by using a price index, so as to mitigate the impact of price changes of each city. Table 2 presents the descriptive statistics for the data.



In order to analyze and investigate the linkage between educational investment and economic growth among different regions of Guangdong province, we further divide the panel data of Guangdong province into four parts in accordance with its economic regions [36]: Pearl River Delta, Eastern region, Western region, and Mountainous region.





4. Empirical Results


4.1. Unit Root Test


In order to obtain more stable results and determine whether there is a long run and stable relationship between educational investment and economic growth, we conduct stationarity test on non-stationary variables in the macro-economy, including the gross domestic product, the amount of people in employment, physical capital, and the investment in education. The following methods have been applied in the study, including Levin, Lin & Chu test (LLC), ImPesaran and Shin W-stat test (IPS), ADF-Fisher Chi-square test (Fisher-ADF), and PP-Fisher Chi-square test (PP-ADF). The results are as follows in Table 3.



According to LLC, IPS, Fisher-ADF and PP-ADF test results in Table 3, all variables including lnGDPit,lnKit,lnEit, and lnLit are non-stationary series. Given the significance level of 5%, the probability of all variables is upper than 5%. Thus we cannot reject the null hypothesis that unit root exists. However, when testing each variable series for unit root in first difference, we find that DlnGDPit,DlnKit,DlnEit, and DlnLit are stationary series. At the significance of 5%, the probability of all variables is lower than 5%. Thus we can reject the null hypothesis. Finally, we can conclude that lnGDPit, lnKit, lnEit, and lnLit are non-stationary series of first-order integration. At this point, to avert the spurious regression problem, we can avoid it by using traditional panel estimation methods. Therefore, we can further conduct cointegration tests to examine the long run equilibrium relationship between educational investment and sustainable economic growth.




4.2. Panel Cointegration Result


Cointegration analysis of panel data began in the year of 1995. Pedroni [37] and Kao [38] studied the spurious regressions and the cointegration test. The cointegration test is based on the fact that gross domestic product, the amount of people in employment, physical capital, and educational investment are usually non-stationary in the real economy. Although we can use these variables in the form of difference to make them more stable, this will lead to the result that we lose the gross long run information which is necessary to analyze some problems. Consequently, on the basis of the stationary results gained in the unit root test, we can conduct cointegration tests to make a further study. We mainly adopt the Pedroni test, including seven statistics, such as Panel V, Panel Rho, Panel PP, Panel ADF, Group Rho, Group PP, and Group ADF. These results are shown in Table 4.



The empirical results (see Table 4) show that all of the statistics of Guangdong province have passed the test at the significance level of 1%, 5%, or 10%. Due to the better small sample properties of panel ADF and group ADF compared with other statistics in the Pedroni test, Panel ADF and Group ADF of the four big economic regions have passed the test at the significance level of 1%, 5%, or 10%. Therefore, we can make a conclusion that a long run and stable cointegration relationship exists between educational investment and economic growth in Guangdong province as well as its four big economic regions. Omojimite [20] also revealed that there is cointegration between public expenditures on education and economic growth.




4.3. Granger Causality Test


The cointegration relationship above indicates that there is a long-run equilibrium relationship between educational investment and sustainable economic growth. However, education and economic growth is not a one-way process, it is a two-way process [39,40]. Thus we still need to test whether there is a causality in the equilibrium relationship. In this regard, we use Granger causality test to study further, then tests the causality between educational investment and economic growth by choosing different lags. The test results are shown in Table 5.



The result of Table 5 shows that, in the short term, educational investment is the Granger cause of economic growth. Meanwhile, economic growth is also the Granger cause of the educational investment. However, in the long run, educational investment is the Granger cause of economic growth, but economic growth is not the Granger cause of educational investment. That is to say, educational investment and economic growth have two-way causality in the short term, the growth of educational investment will promote the development of economy, and the growth of economy will promote the increase of educational investment further. But in the long-run, educational investment and economic growth have unidirectional causality, educational investment is the important source of economic growth. Afzal et al. [21] also noted that economic growth can be further accelerated with more investment in education, that in turn, leads to further education and hence economic growth.




4.4. Estimating the Contribution of the Investment in Education to Economic Growth


After the above tests, we analyze the relationship between the investment in education and economic growth of 21 cities of Guangdong province from 2000 to 2016, and use panel data model for the above education production function. Finally, we obtain the regression analysis results in Table 6.



The result from Table 6 shows that the educational investment in the 21 cities of Guangdong province plays a positive role in promoting economic growth. At the significance level of 5%, lnE of the whole province averagely increase by 1%, lnGDP approximately increase by 0.14%. But educational investment has a heterogeneous effect on economic growth because of the differences of the educational investment and policy in each economic region. The contribution of educational investment to economic growth in the Pearl River Delta, the Eastern region, the Western region, and Mountainous region are 0.2324, 0.0808, 0.1328, 0.0364, respectively. The contribution of the educational investment to economic growth in the Pearl River Delta is much higher than the other three regions. These results clearly prove that there is a long run equilibrium relationship between educational investment and economic growth. More developed regions benefit more from higher education, while less developed regions rely more on primary and secondary education [22]. As a result, the development of education promotes economic growth, and economic growth contributes to the development of education in turn.




4.5. The Hysteresis Effect Analysis about the Educational Investment on Economic Growth


As mentioned above, there is a long run equilibrium relationship between educational investment and economic growth. Therefore, the question is whether the educational investment promotes the growth of economy immediately in the short term, or makes a difference on economic growth in few years? In order to resolve these doubts, we will analyze whether the educational investment has an obvious hysteresis effect on economic growth.



AppendixTable A1, Table A2, Table A3, Table A4 and Table A5 show that when the lag is one year, in terms of the whole province, the contribution of education to economic growth in that year is 0.1371. However, educational investment of last year also makes a certain contribution to economic growth. When the lag phase is two years, in terms of the whole province, the contribution of education to economic growth of that year is 0.1365, and the contributions of the Pearl River Delta, Eastern region, Western region, and Mountainous region are 0.2034, 0.0725, 0.0835, 0.0306, respectively. The contributions of education to economic growth of last two years’ educational investment on the whole province and the four major economic areas are 0.0122, 0.0493, 0.0036, 0.0299, 0.0063, respectively. But when the lag phase is three years, the contributions of the last two years’ educational investment on the whole province and the four major economic areas are 0.0108, 0.0117, 0.0042, 0.0007, 0.0013, respectively. Obviously, the contribution rate of the last two years is almost higher than the contribution rate of the last three years. Also, these models’ results do not pass the tests when the lag phase is three years. On the whole, when educational investment lags two years, the contribution rate of educational investment to economic growth reaches the maximum, the educational investment obviously has a hysteresis effect on economic growth. This denominates that the effect of the investment in education is long-term continual, which is composed of the following reasons. On the one hand, the training of specialized personnel often takes much time and investment on education without any outputs during this period. On the other hand, the outcomes of investment on education, performed as the educated intellectual, quality, and labor skills, can play a critical role for the educated for a long time, even a lifetime.





5. Conclusions and Recommendations


This study uses the individual fixed effect variable intercept model to make an empirical analysis on the relationship between educational investment and the growth of economy of different cities in Guangdong province. It mainly discusses the short-term and long-run effects of the contribution of educational investment to the growth of economy in view of the whole province and the four big economic regions. First of all, there is a positive correlation between educational investment and the growth of economy in each city. From 2000 to 2016, educational investment plays an important role in promoting economic growth. Educational investment increased by 1% will lead to the increase of gross domestic product by 0.14%, on average. As a result, with the aim of boosting the economy, the government of each city should increase educational investment and improve the service efficiency in order to develop more talents and increase the contribution rate of educational investment to gross domestic product.



Secondly, educational investment of each city in Guangdong province has a lag influence on its economic growth. According to the results of the research, we find that educational investment has a two-year lag effect on the economic growth. In other words, with the increase of lag phase, the educational investment will strengthen its promotion effect on economic growth and reaches its maximum level of 0.1365 in the second year. It shows that the influence of educational investment to economic growth is a long run process rather than an immediate one. Therefore, the government of each city in Guangdong province should continuously increase the educational investment, improve the education system constantly, and reform the education system step by step if they want to develop the local economy by means of education.



However, education is not the only factor to boost economy. The amount of people in employment, the fixed-assets investment and all kinds of hardware and software facilities also have a significant impact on the growth of economy in each city. Meanwhile, these factors can affect the efficiency of the educational investment. The differences among the cities show that Guangzhou, Dongguan, Foshan, and Shenzhen are ahead all the time regardless of the lag length, while Qingyuan, Yunfu, Heyuan, and Shanwei always fall behind. It can be drawn from this that the level of educational investment and the efficiency of education can reach to a higher point with better facilities, better education foundation, and better supporting facilities. Thus, the government of each city should take these measures, such as improving facilities and developing the education foundation.



Finally, the effect of educational investment varies among cities in Guangdong province, especially the four economic regions. In terms of the four economic regions, we can rank them as follows (from high level to low level) according to the contribution rate of educational investment to the economic growth: Pearl River Delta, the Western region, the Mountainous region, the Eastern region. The contribution of educational investment to the growth of economy in the Mountainous region is nearly the same as that of the East region. The contribution rate in the Pearl River Delta is much higher than the other regions. It shows that the development of education promotes the growth of the economy, and the growth of the economy has a positive effect on the development of education in turn. Therefore, Guangdong province should adopt the policy, inclining towards relatively less developed areas to promote the growth of economy and increase the educational investment at 