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Abstract - Recent developments of research on the relationship between higher education and economic growth in 
developing countries has attracted much attention. This study analyzes the long-term and short-term causal relationship 
between China's higher education and economic growth from 1997 to 2016. For this objective , using the ARDL 
(autoregressive distributed lag) test method by a higher education indicator returned to real GDP. On the basis of findings, 
higher education is aligned with economic growth in the long-run relationship, there is a two-way causality between higher 
education and economic growth 
 

Index terms - Panel ARDL approach, Economic Growth, Higher Education. 

 

I. INTRODUCTION 

 

This paper uses the ARDL method to confirm the 

long-term and short-term relationship between higher 

education as an inseparable part of human capital and 

China's economic growth from 1997 to 2016. Human 

capital has been recognized as a decisive factor 

influencing economic growth so far. Due to the main 
factors of human capital in education, education can 

bring more benefits to individuals and society.Many 

scholars study the relationship between the two from 

the perspective of education. The results show that 

education, especially higher education,has an 

important impact on the country's economic growth 

and personal productivity.American economist 

Schultz first began to illuminate the relationship 

between economic growth and human capital. He 

pointed out that education is the main way of human 

capital, and systematically expounded the key role of 

human capital,human capital, formation and 

investment in economic growth. The “new growth 

theory” has made a vital contribution to the value of 

human capital in the process of economic growth was 
presented by Paul Romer and Robert Lucas. Based on 

these significant theories, this study considers human 

capital as the determinant of economic growth. It is 

worthwhile mentioning that although human capital 

consist of all aspects of social capital,education and 

health, the main focal point of this paper is education, 

especiallythe higher education of China. Education 

fosters talent for the development of the country and 

serves the political and economic development of the 

country. If someone analysis the study of education 

as a determinant of economic growth, it is easy to see 
that most of the literature includes causality, 

cointegration and simple regression analysis in an 

attempt to get the long-term and causality between 

education and economic growth. The literature can be 

divided into two parts to summarize. The focus of 

some literature is on the relation nship between 

overall education and development of economic. Md 

Abdul Wadud and Qamarullah Bin Tariq Isla(2007) 

found there is bidirectional causal relationship 

running from GDP to education and vice versa by 

using multivaratecausality analysis. Pier Paolo 

Saviotti and Andreas Pyka (2016) used a model 

called TEVECON to explore the role that education 

can play in economic development.. Jian-FeiShen and 
Chen-DanYe(2018)found that the education and 

training industry has a positive external effect that 

can be used to improvelabor cognition through the 

use of fidelity models. AdelIfa and 

ImèneGuetat(2018) analyzed the influence of 

expenditures on public education on 

GDP per capita of Morocco and Tunisia based on the 

Auto-Regressive Distributive Lags (ARDL) 

approach. Jeffrey Kouton(2018) demonstrated the 

cointegration relationship from education to 

economic growth by estimateing the ARDL model. 

Another researches include studies which test and 
verify the interaction between education at all levels 

and economic development separately. Due to the 

intention of this paper is to find out the relationship 

between economic development andhigher education 

, brief literature which focus on higher education will 

be given for this purpose. Kwabena Gyimah-

Brempong(2006) examined higher education of 

human capital on economic growth in African 

countries by using MRW model. Ekrem Erdem and 

Can Tansel Tugcu(2010) investigated relationship by 

ARDL model and Granger causality test under 

Dolado and Lütkepohl’s style. Panagiotis    Pegkas 

and Constantinos Tsamadias(2014) employed an 
error-correction model and cointegration to test the 

causality between investments, physical capital, 

higher education and economic growth. 

DragoescuRaluca Mariana(2015) analysed variables 

using Johansen Juselius method. This research unlike 

the studies in the past of several aspects. firstly, most 

of the previous researches were based on time series 
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analysis and employed Engle-Granger or Johansen 

method forinvestigating the long-term relationships 
between education and economic growth. In this 

paper, panel ARDL approach cointegration method 

was used for  this aim. Second, this study also use 

Granger test to analyze the causality of economic 

growth and higher education.Third,there is no study 

focus on interaction of higher education and Chinese 

economic growth under panel data approach, the 

purpose of this paperis to partially fulfill for this gap 

and contribution of the empirical analyze. The 

structure of this study is as follows. Below, we will 

see the model and data interpretation in the next 

section. In section 3, methodology is presented. In 
section 4, results is explained. Finally, section 5 

conclusion.  

 

II. MODEL AND DATA 

 

The current literature of economic growth usually 

uses the Cobb-Douglas production function, since it 

is easily relative to increase by adding various 

dynamics. In this study the relationship fromhigher 

education to economic growth was tested by 

employing the enhanced linearized Cobb-Douglas 
production function: 

 

 (1) 

 
where Yit represents the real income, Kit is physical 

capital, Lit signifys labor, GRADit represents the 

number of graduates in institutions of higher 

education, ε represents the error term and i is the 

province of China, t represents time trend. For the 

analysis, the gross domestic product expressed in 

fixed local currency units is the representative of 

actual income, the physical capital is represented by 

the total fixed capital formation, the fixed capital is 

formed by the constant local currency unit of the 

1990 price, and the labor force is represented by the 
total employed population; GRAD constants the 

number of higher education graduates which 

represents the person who got the degree ordiploma 

from a higher education institution.The analysis of 

this paper is under the 31 provinces of China annual 

regional data from the 1997 to 2016. The data of 

GDP, higher education indicator and labor were 

obtained from National Bureau of Statistics of China. 

The data of physical capital was derived from website 

bbs. pinggu. org. 

 

III. MATHODOLOGY 
 

A. Panel unit root tests 

Li Zinai pointed out that some non-

stationaryeconomic time series tend to show a 

common trend, and these sequences are not 

necessarily directly related to each other. At this time, 

these data are regressed, despite the higher R-

squared. The result is not of any practical 

significance. This condition is called spurious 
regression or spurious regression.Therefore panel unit 

root test has become a standardprocedure in time 

series analyzes. There are different kinds of unit 

roots: the LLC test (Levin, Lin and Chu,2002), the 

Breitung test (Breitung, 2000), and the Hadri test 

(Hadri, 1999) are the same root test methods, IPS test 

(Im, Pesarran and Shin, 2003), Fisher-ADF ( Maddala 

and Wu, 1999; Choi, 2001) Tests are test methods 

with different roots; LLC test,Breitung test, IPS test, 

Fisher-ADF test assume that unit roots are included; 

Hadri test assumes that there is no unit root. Among 

them Levin-Lin-Chu Test(2002) have made 
significant improvements to the LL test method in 

terms of heterogeneity and sequence correlation. It 

considers the following panel data generation 

process, 

(2) 
Where m=1, 2, 3, dmt represent none, individual 

intercept, individual intercept and trend respectively, 

and αmi represents the parameter vector 

corresponding to the three models. The null 

hypothesis and alternative hypothesis for the LLC test 

are: 

H0 : φ=0 

H1 : φ < 0 or φi = φ < 0 

It can be seen from the alternative hypothesis that 

when an LLC test is performed on a variable, under 

the certain test form, the null hypothesis is rejected, 
indicating that the time series data corresponding to 

all individuals of the variable are stable. 

 

B. Panel ARDL approch 

The Pooled Mean Group(PMG) estimator that  limits 

the long-term coefficients to the same,but allows 

short-term running coefficients and error variances to 

differ between different groups. Theproblem of 

estimating the parameters of dynamic models from 

panels of data, in which we have time series 

observations, t=1,......,T on a number of groups, 

i=1,...,N. T is relatively large, so that individual 
equations can be estimated for each group, and N is 

fixed and of the same order of magnitude as T. The 

groups differ in certain; they are heterogeneous, but 

there reasons to expect some similarities across 

groups in specification and parameters. This kind of 

problem arises in a large number of interesting cases, 

where the group may be firms, industries, regions or 

countries and we intend to identify common pattern 

of response. And the interesting parameters may be 

intercepts,short-run coefficients,long-run coefficients 

or error variance. M. Hashem Pesaran, Yongcheol 
Shin and Ron P. Smith (1997,1998) have researched 

MG and PMG estimators, an autoregressive 

distributive lag(ARDL) (p,q1,......,qk) dynamic panel 

specification takes the following formula, 
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  (3) 
Where i denotes the number of groups, (i=1,2,...,N) 

and t denotes the number of time period (t=1,2,...,T), 

Xit is a k×1 vector of explanatory variables; δ it is 

the k×1 coefficient vectors; λij is scalars; and μ i is 

the group specific effcet. Then T must be large 

enough such that the model can be fitted for each 

group separately. And time trends or  other types of 

fixed regressors such as seasonal dummies can be 

included in the equation(4). But we can make simple 

without such effects as below, the reparameterization 

of above equation, 

 

(4) 

 

i=1,2,...,N And t=1,2,...,T Where, ε it is the 

disturbance term, i=1,2,......,N and t=1,2,......,T, are 

independently distributed across I and t, with zero 

means, variances ζi2>0 and finite  fourth order 

movements. They are also distributed of the 
regressors Xit. A major feature of cointegration 

variables is their response to any deviation from long-

term equilibrium. This means that the error correction 

model, the short-term dynamics of the variables in the 

system is affected by the equilibrium form of the 

deviation. It can be formulated from the equation (5) 

as follows: 

 
Where, ϕi= the error correcting-speed of adjustment 

term. The parameter, ϕi is expected to be  

significantly negative according to the assumption 

that the variables show a θi is particular importance 

which contains the long-run relationship between 

variables. The default results of the PMG option 

include the long-term parameter estimates and the 
advantaged short-term parameter estimates. 

C. Causality results 

If we check the Y and X are whether cointegrated or 

not, we might need to examine the causality between 

these variables. In an appliedeconometrics the 

Granger(1969) has been widely used as an ideal 

econometric tool. It is a statistical hypothesis test for 

determining whether one timeseries is useful in 

forecasting another. Granger-causality test is 

discussed in following four cases: 

(1) X is the cause of the change in Y, that is, the 

unidirectional causal relationship from X to Y. 

(2) Y is the cause of the change in X, that is, the 

unidirectional causal relationship from Y to X. 
(3) X and Y are causal relationships, that is, there is a 

one-way causal relationship from X to Y, and there is 

also a one-way causal relationship from Y to X. 

(4) X and Y are independent relationship, or there is 

no causal relationship between X and Y. 

 

IV. EMPIRICAL RESULTS 

 

A. Panel unit root tests 

From the results we have obtained, it can be 

summarized which were exhibited in Figure 1 , while 

the labor(lnLit) and physical capital (lnKit) are 
stationary at the level I(0), the GDP(lnYit) and higher 

education indicator(lnGRAD) are stationary at the 

I(1). 

 
Figure 1: Results of Unit Root Test 

 

B. Panel ARDL approach 

Equations for the long-term relationship between 
higher education and economic development were 

tested for each province. Figure 5 illustrates the 

sufficient arguments for valid long-run and shoet-run 

relationships between the variables. Based on these 

estimates, the impact of GDP on higher education is 

positive in long-term dependence. On the contrary, 

higher education and economic growth have a 

negative correlation in the short term. 

 
Figure 5: Result of PMG Estimation 
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In this paper also using the MG estimation,Figure 6 

shows the result of MG estimation. Obviously, it is 5 
easy to get the same conclusion with the PMG 

estimation. 

 
Figure 6:Result of MG Estimation 

 

In comparing the PMG and MG estimators, we note 

that the estimated long-run relationship between GDP 

and  igher education are statistically significant and 
properly signed in both models. Nevertheless, the 

PMG estimate of the elasticity of higher education 

indicators is greater than the estimated value of the 

MG model (0.79 and 0.26, respectively). For short-

term relationship results, the estimated speed of each 

model's adjustment means that the short-term 

dynamics are significantly different (PMG is -0.0013, 

MG is -0.67). Difference testing of these models was  

performed using the familiar Hausman test. If the 

probability is larger than 5% we should choose the 

PMG estimation. Accroding to the Figure 7, in this 
study PMG estimation is better than MG estimation 

.  
Figure 7: Result of Hausman Test 

 

C. Granger-causality Test 

Granger causality analysis was conducted at the final 
stage of the study. The estimation results determine 

the existence of long-term relationships between 

higher education and GDP. Even so, these methods 
do not indicate the direction of causality. Therefore, 

the Granger causality test is used to test causality. In 

the long-term and strong causal relationship, there is 

two-way causality between higher education and 

economic growth in China. Figure 8 provides 

information on the causal relationship between higher 

education and economic growth. 

 

 
Figure 8: Result of Granger-causality Test 

 

CONCLUSION 

 

In this research, regional data covering 1997-2016 

was used to investigate the co-integration and causal 

relationship test between Chinese highereducation 

and economic growth. The result of thecointegration 

relationship between higher education and economic 

growth suggests that China should be committed to 

the development of higher education in order to 

promote economic growth in the long run. Based on 

the results, the number of graduates in higher 
education is a good stimulus for China's GDP growth. 

According to the Granger-causality analysis, there is 

an interactive relationship between higher education 

and economic development. The results of the 

comprehensive causal relationship analysis and 

cointegration concluded that higher education has the 

positive effcet on economic growth in the long-run of 

China. Furthermore, the contribution of the higher 

education to economic growth has in turn increasedits 

efficiency. Education should become a bridge and 

link between China and the world's outstanding 6 
civilization achievements. As the world's second 

largest economy and the largest developing country, 

China's international voice and its ability to 

participate in global governance have been 

continuously improved. It is supposed to provide 

Chinese wisdom for the progress of human 

civilization and contribute to the development of 

China's higher education. To improve the quality of 

China's higher education, it is necessary to develop 

fair and high-quality higher education, further 

promote the balanced development of higher 

education, reduce the imbalance of development 
levels in the eastern, central and western regions, and 

continue to promote the reform of the education 

sector. 
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