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Abstract 

In this paper, we have investigated the relationship between trade openness and long-run 

economic growth over the sample period 1960–2015, utilizing ARDL model. We found evidence 

that trade openness is directly correlated with economic growth in the long run. Furthermore, 

Granger Causality tests recommended that a change in trade openness impacts the long-run of 

economic growth through the interaction with gross capital formation in the case of China. 
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1. Introduction 

 
The world merchandise exports grew by 6% on average while the world GDP grew by around 

3% in the second half of the 20th century (UNCTAD -2008). This development is even more 

discernible with the further integration of bigger economies such as China and India into the 

global economy. Does this imply that the world is to enjoy even higher long-term economic 

growth of material well-being as countries trade more and more with each other? This is one of 

the oldest questions in economic theory and has been extensively demonstrated and studied by 

new empirical researchers. 

 

The results of previous empirical literature on the relationship between trade and economic 

growth are very sensitive to model specification. Even though some previous studies have 

addressed the problem of method uncertainty, their model is neither systematic nor complete.  For 

example, applying “kitchen sink” exercises, Easterly and Levine (2003), Dollar and Kraay 

(2003), Alcalá and Ciccone (2004) and Rodrik et al. (2004), Masoud et al. (2016),  carry out a 
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“horse race” among institutional, geographical, and trade-related determinants of economic 

growth. 

 

The main reason of this paper is to revisit the growth-trade openness relationship in the case of 

China in a time series over the sample period of 1960–2015  

 

Furthermore, Rodrik and Rodríguez (2000), pointed out that, by measuring trade openness is a 

challenging task and most of the previous empirical study based on cross-section country growth 

comparison fail to provide a satisfactory openness measure. Since trade openness is defined as 

removing policy barriers to international trade rather than trade intensity, we attempt to employ 

ARDL model to measure directly the relationship between trade openness and economic growth.  

 

In addition, another important concern in the openness-growth correlation is establishing the 

direction of causality: Does trade openness result in or from economic growth? In fact, this 

concern is valid for most of the economic growth theories considered in the study. Overcoming 

this problem is, nevertheless, a non-trivial issue not only because of extra computational burden 

required but also, even more importantly, difficulties in finding or constructing valid 

instrumental variables, particularly so when the number of regressors is enormous (Durlauf et al. 

(2008a), Mirestean and Tsangarides (2009) and Moral- Benito (2012).  

 

For that reason, our findings reveal a good relationship between trade and economic growth and 

suggested explanatory variables, without establishing a direction of causality. 

 

We have found that trade openness is associated with long term economic growth in the case of 

China, and it means that openness plays an important role to improve the Chine’s economic 

growth.  

 

The paper is organized as follows. The next section, Section 2, briefly reviews of Chinese 

economy.  Section 3 discusses the literature on the relationship between trade openness and 

economic growth. Section 4 describes the methodology. Findings are presented and discussed in 

Section 5. Finally, Section 6 concludes. 

 

2. An overview of Chinese Economy 

 

China’s international trade has experienced very rapid expansion together with its dramatic 

economic growth which has made the country target the world as its market. The stable political 

system, huge natural resources and plentiful skilled labor in China have made it a modern and 

global factory.  International trade plays a major role in economic growth and productivity in 

China since several decades ago. Based on the previous literature internationally trade and active 

countries tend to be more productive than countries which only produce for their domestic 

market. Due to globalization and liberalization, a country's economy has become much more 

closely connected with external factors such as openness. 
 

Thus, conducting and investigating on the impacts of international trade on economic growth is 

of great significance in this globalized era. It shows policymakers map out a proper policies by 

demonstrating the source of productivity growth with respect to international trade. Since the 

initiation of economic reforms and the adoption of the open door policy in China, international 
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trade and China’s economy have experienced dramatic growth rate. China’s integration into the 

global market and economy has largely contributed to its sustained economic growth. Some of 

the big industries with comparative advantages have began to acquire a high level of 

specialization, and China has achieved a high growth rate of their GDP, as well as an vast inflow 

of hard currency and have increased in employment. 
 

Furthermore, China’s participation in international trade has also encouraged to rapid 

improvement in productivity of domestic industries and advancement of modern technology. On 

one hand, large imports of machinery goods in the early 1990s had an immediate effect on 

productivity through the application of technology embodied in them. On the other hand, the 

level of science and technology in China has increased dramatically due to the impact of 

“learning by doing.” Therefore, study on how international trade contributed to China’s 

economic growth can serve as a distinguishing case investigation demonstrating how a latecomer 

catches up with forerunners by increasing its participation on the global market. 

 

3. Literature Review 

 

In the previous literature, the correlation between trade openness and economic growth was 

based on the framework of the traditional Ricardian–Heckscher–Ohlin econometrics model. This 

model demonstrated that openness to international trade brings only a one-time increase in 

output, since the country allocates its resources more efficiently after opening up based on its 

comparative advantages, having no implications for long-run growth. Based on the neoclassical 

growth model it implies that per capita economic growth rate in the long-run is determined by 

exogenous technological progress. It also recommends that an increase in the saving rate creates 

a temporary increase in the growth rate. Additionally, openness may impact the long term growth 

rate if there is a technology-stimulating impact of openness.  

 

On the other hand, neither the traditional Ricardian–Heckscher–Ohlin nor the neoclassical 

growth model provides a theoretical framework for the hypothesis that openness stimulates 

technological advancement. 

 

In this regard, only more recent endogenous growth theories pay attention to the implications of 

trade openness on long-run growth. 

 

The models of Rivera-Batiz and Romer (1991) and Grossman and Helpman (1991, Chapters 6 

and 9), Maoud et al. (2017) offer a firmer theoretical framework relating trade policy to long-

term economic growth rate. Based on these models, openness to international trade provides four 

distinct opportunities that may lead to long –term economic growth: 

 

1) Communication impact: Openness to international trade offers opportunities for 

communicating with foreign counterparts, which in turn facilitate the transmission of 

technologies. 

 

2) Duplication impact: In the absence of international trade, some ideas and technologies are 

duplicated in multiple countries. 

3) Openness encourages firms to invent new ideas and technologies and, as a result, prevent 

duplication of research and development (R&D) efforts. 
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4) Integration impact: Trade openness raises the size of the market accessible to firms. 

Assuming that intermediate goods as well as final goods are traded across countries, 

larger market size of the R&D sector increases R&D activity and, thus, economic growth 

as this sector is subject to increasing returns to scale.  

 

However, after opening up to trade, the domestic R&D sector faces foreign competition and, as a 

result, may lose market share at home, leading to a slowdown in economic growth. 

 

5) Allocation impact: Trade openness leads countries to specialize according to comparative 

advantages that are determined by factor endowments. Relative domestic prices of factors 

will alter after opening up to trade, as predicted by the Stolper– Samuelson theorem. If a 

country has a comparative advantage in a sector that is unskilled labor intensive, trade 

openness reduces the relative wage of skilled labor compared to unskilled labor. This 

leads to increase in the level of R&D activities, and, as a result, in the long-term growth 

rate, as the cost of R&D decreases and/or the fraction of skilled labor endowment 

employed in R&D increases. The exact opposite takes place in a country that specializes 

in skilled-labor-intensive goods. 

 

Among these different impacts, only the communication and duplication channels necessarily 

increase economic growth rate. On the other hand, the allocation and integration impacts are not 

unambiguously positive. Consequently, it is possible to conclude that the effect of openness to 

international trade on long-term economic growth depends on the magnitude and dominance of 

these different impacts. In addition, endogenous growth theory does not necessarily expect that 

openness leads to higher growth rate for all countries and under all circumstances. 

 

The relationship between trade openness and economic growth has been the subject of a large 

number of theoretical and empirical studies. The main part of the previous empirical literature 

consists of the cross-country studies dating back to the 1970s. Early cross-country work (for 

example, Balassa (1978), Feder (1982), Ram (1987), inters alia) investigated the correlation 

between trade openness and economic growth in the framework of neoclassical growth 

accounting. They demonstrated that exports as a proxy for trade openness, and almost all of them 

conclude that export or outward trade orientation increases economic growth. 

 

This issue drew renewed interest in the early 1990s, partly because of new analytical tools 

provided by endogenous growth model and a considerable number of liberalization reforms in 

less developed countries during the 1980s. Consistent with earlier cross-country studies, they 

affirm the positive and strong correlation between economic growth and trade openness. The 

salient feature of these studies is that they employ new openness measures directly addressing 

trade policy and orientation. Furthermore, these studies substantially benefit from the 

contributions of Barro (1991) and Mankiw et al. (1992) to cross-country growth empirics. New 

empirical researchers revisit the openness-growth correlation taking into account important 

growth determinants. 

 

For instance, employing an openness measure based on international price deviations, Dollar 

(1992) concludes that openness is positively related with economic growth. Edwards (1992) 
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found that strong evidence supporting more open countries and lead to grow faster in economics. 

In addition, Ben-David (1993) found absolute convergence in per capita income in a sample of 

open countries whereas closed countries do not tend to converge. Furthermore, Lee (1993), 

studied and demonstrated on the basis of “free trade openness”, and measured as the import share 

in the absence of trade barriers, shows that the import-weighted tariff rate and the black market 

premium are detrimental to economic growth.  

 

Ben-David (1996) also showed that countries tend to converge to the income level of their 

trading partners and, consequently, by undertaking trade, poor or developing countries can catch 

up with their richer trading partners. Introducing a new openness measure, the seminal paper by 

Sachs and Warner (1995) concludes a large positive impact of openness on growth. These 

authors also confirm Ben-David's (1993) result that open countries tend to converge whereas 

closed ones do not. Furthermore, Harrison (1996) found that various openness measures are 

significantly related with economic growth when a fixed effects growth model is estimated using 

panel data. Vamvakidis (1999) obtains a similar result between openness and investment in the 

same estimation framework by using the geographic component of trade as an instrument, 

Frankel and Romer (1999) showed that the international trade and per capita income, hence 

economic growth are strongly and positively linked and argue that the causality for this 

relationship runs from trade to the income level. 

 

Both previous and recent studies, however, have been subject to some criticism. For instance, 

Edwards (1993) and Rodrik and Rodríguez (2000) heavily criticized the findings of the literature 

on lack of robustness grounds. Specifically, these studies emphasized two important drawbacks 

of the previous literature: First, the openness measures are poor proxies of trade policy stance 

and, in most cases, they are related with other aspects of macroeconomic policy and economic 

growth determinants. Second, most of the previous studies investigated the relationship between 

openness and economic growth by employing simple growth models, and avoiding some main 

important growth theories. Therefore, recent empirical studies have turned to examining the 

correlations between openness and growth, controlling for institutions and geography. 

 

In other words, by running “kitchen sink” exercises, these studies carry out a “horse race” among 

geographical, institutional and trade-related determinants of economic growth (see, Easterly and 

Levine (2003), Alcalá and Ciccone (2004), Dollar and Kraay (2003), Rodrik et al. (2004). While 

these studies provided valuable information in order to understand the relative contributions of 

openness, institutions and geography to income level and, consequently, to economic growth, 

they are subject to model uncertainty issues since they tend to be based on a chosen set of 

economic growth determinants, as pointed out by Durlauf et al. (2008a). 

 

In brief, it is worth highlighting the two important results emerging from the literature. Firstly, 

there is no theoretical justification for the proposition that trade openness unambiguously leads 

to higher long-term economic growth, making it an empirical question. Secondly, previous 

studies on the relationship between trade openness and economic growth are subject to 

fundamental methodological and econometric problems. In particular, they fail to provide a 

satisfactory measure of openness and generally ignore the model uncertainty issues. 
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4. Data Sources and Econometric Methodology  

 

4.1. The Data 

 

The four variables are used in this study such as Gross domestic product per Capita Gross 

Capital Formation as a share of GDP, Export of Goods & services as a share of GDP, Import of 

Goods & services as a share of GDP by using time-series data for over the span 1960–2015 as 

illustrated in table I. The data are collected from World Development Indicator (WDI 2016). 

 

Table I: 

Variable Description Source 

GDPC Gross domestic product per Capita WDI (2016) 

GCF Gross Capital Formation as a share of GDP WDI (2016) 

EXP Export of Goods & services as a share of GDP WDI (2016) 

IMP Import of Goods & services as a share of GDP WDI (2016) 

 

4.2. Econometric Methodology 

 

To analyze time series data in different order I(1) and I(0) together, Pesaran et al. (2001) 

suggested, the Autoregressive distributed lag approach (ARDL) to test for co-integration as an 

alternative to co-integration model for Engle-Granger (1989). The study uses the ARDL model 

to investigate the long run and the short run relationship between variables. The ARDL bound 

testing approach for co-integration can be written as following: 

∆GDPCt = α0 + ∑ α1 ∆GDPCt−i +

p

i=1

∑ α2  ∆GCFt−i

p

i=0

+ ∑ α3  ∆Expt−i

p

i=0

+ ∑ α4  ∆IMPt−i 

p

i=0

 

+b1GDPCt−1 + b2GCPt−1 + b3Expt−1 + b4Impt−1 + μt           (eq. 1)               
 

Here ∆ is the first difference operator; ∆GDPCt  refers for the natural log of Gross domestic 

product per capital, ∆GCFt refers for the natural log of gross capital formation as a share of 

GDP, ∆Exp refers for the natural log of Export of Goods & services as a share of GDP, ∆Imp 

refers for the natural log of Import of Goods & services as a share of GDP,  and μt refers for the 

error correction term.  

 

The F test is used to determine whether the long-run relationship exists between the variables 

through testing the significance of the lagged levels of the variables. When the long-run 

relationship exists, the F test will illustrate which variable should be normalized. 

 

The null hypotheses of no co-integration amongst the variables are  

 

𝐻0: 𝑏1𝑖=𝑏2𝑖=𝑏3𝑖=𝑏4𝑖= 0                                                                         (eq. 2)               
 

Against the alternative hypothesis 

 

𝐻1:𝑏1𝑖 ≠ 𝑏2𝑖 ≠ 𝑏3𝑖 ≠ 𝑏4𝑖=0                                                                  (eq. 3)               
for i=1, 2, 3, 4. 
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The F test has a standard distribution which depends on; (a) whether the variables are included in 

the ARDL model are I(0) or I(1); (b) the number of independent variables; (c) whether the 

ARDL model contains an intercept and a trend; and (d) the sample size of the variables. 

According to Narayan (2005), the rejection of the null depends on the F-test and the critical 

bound tabulated value for small sample size.  

 

The long run relationship among the variables exists if the calculated value of F - statistic is 

greater than the upper critical bound (UCB), and if the calculated value of F- statistic is less than 

the lower critical bound (LCB), the long run relationship does not exist. If the calculated value of 

the F-statistic comes in between the range of LCB and UCB, then the long run relationship is 

inconclusive, Mintz (1990)  Hassan & Kalim, (2012). The optimal lag can be selected using the 

model selection criteria like Akaike Information Criterion (AIC).  Narayan (2005) stated the 

maximum lags for small sample size is two lags. 

  

5. Results and Discussions  

 

We begin the empirical analysis with examine of the unit root test for the variables and we 

assumed that, the data used in this estimation are stationary. If the results of stationary are 

violated, this might lead to spurious results. In examining the time-series data properties, there 

are several models to test the stationary, but the most important one are the Augmented Dickey–

Fuller (ADF) (Dickey and Fuller, 1979, 1981) and the Phillips–Peron (PP) (Phillips and Peron, 

1988) unit root tests. 

  

Table II explains the result of the stationary test for ADF and PP unit root test respectively for 

the case of China. Both tests have illustrated that GDPC has a unit root at level, but it becomes 

stationary at first difference, which implies that GDPC is I (1).  In addition, all other variables 

are found to be significant at first difference and thus it indicates the variables are I (1) as we 

have illustrated at table III. As the results point out, the variables are either I(0) or I(1), therefore 

implying that we can confidently apply the ARDL approach to this model as using ARDL 

requires the data to be stationary at the level I(0) and first difference I(1)  see (Narayan, 2005). 

 

Table II: ADF and PP unit root tests on log levels of variables. 

Variables 

ADF test PP test 

Intercept 
Intercept and 

trend 
Intercept 

Intercept and 

trend 

ln(GDPC) 4.127080
 a
 459037

 c
 7.113549

 a
 3.772046

 b
 

ln(GCF) -1.544535 -5.542900
 a
 -1.648372 -5.741530

 a
 

ln(EXP) -0.835499 -1.905174 -0.888832 -2.200879 

ln(IMP) -1.296312 -2.631111 -1.013634 -2.337133 
a
 Denotes significant at 1%, b Denotes significant at 5%, c Denotes significant at 10%, 
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Table III: ADF and PP unit root tests on first differences of log levels of variables. 

 

Variables 

ADF test PP test 

Intercept 
Intercept and 

trend 
Intercept 

Intercept and 

trend 

ln(GDPC) -2.903711
c
 -4.230916

a
 -1.696526 -2.666658 

ln(GCF) 
-5.542900a 

-8.525301a
 -14.21119

a
 -15.09022

a
 

ln(EXP) -6.308640
a
 -6.247836

 a
 -6.287583

a
 -6.225128

a
 

ln(IMP) -5.292363
a
 -5.248770

a
 -5.256254

a
 -5.207559

a
 

a
 Denotes significant at 1%, b Denotes significant at 5%, c Denotes significant at 10%, 

 

Furthermore, Table IV represents the co-integration test analysis, and the existence of a long run 

relationship has been established among the model’s variables. Results show that the computed 

F-statistics are 5.28 the relevant critical value bounds at ten percent level (with unrestricted 

intercept and no trend) are 5.28 and for the lower and upper bounds respectively. Then, the 

computed F-statistics is higher than the critical value of the upper bound, the null hypothesis of 

no long run co-integration correlation among the variables can be simply rejected.  

 

Table IV: Results from bound tests. 

Lag Structure:                                                                                                ARDL(1,1,0,1) 

F-statistics 1% Critical value 5% Critical value 10% Critical value 

5.2832
**

 
I(0) I(1) I(0) I(1) I(0) I(1) 

4.244 5.726 3.068 4.334 2.578 3.710 

K=4, N=55       

The critical value according to Narayan (2005) (Case III: Unrestricted intercept and no trend) 

 (
**

) Significant at 5%  

 

Table V shows the estimated coefficients of the long-run association which are significant for 

GCF, these are also significant for trade (Export + Import). In addition; GCF has a positive and 

significant impact on GDPC at the 1% level. This is illustrating that the growing correlation 

between gross capital formation and economic growth in China. Which motivate the inflow of an 

economic activity?  

 

Muhammad Shahbaz and Saleheen Khan (2013) found that their empirical evidence confirmed 

our finding and they illustrated that long run relationship among the variables such as  financial 

development, capital, exports, imports and international trade have positive impact on economic 

growth.  
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Table V: LONG RUN RELATIONSHIPS 

ARDL(1,1,0,1) selected based on Schwarz Bayesian Criterion 

Variable Coefficient t-Statistic Probability 

    

Constant -17.5161 -1.9877 .053 

ln (𝐺𝐶𝐹𝑡) 6.1114
a
 2.2722 .028 

ln (𝐸𝑋𝑡) 9.1433
a
 2.4112 .020 

ln (𝐼𝑀𝑃𝑡) -7.7830
a
 -2.1230 .039 

R-squared .99718   

F-statistic 5.28   

DW-statistic 2.1787   
(a) Significant at 1%. 

                                                              

Moreover, all variables are also passes all diagnostic tests against serial correlation (Durbin 

Watson test and Breusch– Godfrey test), heteroskedasticity (White heteroskedasticity test), and 

normality of errors (Jarque–Bera test). The Ramsey RESET test also suggests that the model is 

well specified as shown in table VI.  

 

Table VI: Results of diagnostic tests 

Test statistics: x
2
 statistic Probability 

Jarque-Bera(normality) 7.1606 n/a 

LM test (1) correlation .52178 .470 

ARCH test 1.0832 .298 

Ramsey RESET test 5.9190 .015 

CUSUM test Stable Stable 

CUSUMQ test Stable Stable 

 

Table V reveals the result of Granger causality test, there is a unidirectional relationship running 

from GDP per capita to trade (Export + Import). This is shows that GDP is very important to the 

trade sector in China and efforts need to be geared towards improving the GDP per capita to 

increase the trade and development in China. 

  

Furthermore, Muhammad Shahbaz and Saleheen Khan (2013) also found that their empirical 

evidence supported our investigation and they showed that The Granger causality analysis 

revealed that unidirectional causal relationship running from economic growth and, international 

trade and economic growth.  

 

Table VII: Granger Causality Test 

Null Hypothesis F-Statistic(Prob.) 

LGDPC does not Granger Cause LEXP 1.33241 (0.2732) 

LEXP does not Granger Cause LGDPC  10.5017
*
 (0.0095) 

LIMP does not Granger Cause GDPC 4.45103
*
 (0.0167) 

GDPC does not Granger Cause LIMP 1.64071
*
 (0.2043) 

* denotes Significant at 1%, . The number of lags is 2. 
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Finally, when analyzing the stability of the long-run coefficients together with the the cumulative 

sum (CUSUM) and the cumulative sum of squares (CUSUMQ) which are applied Following as 

Pesaran cited in Bahmani-Oskooee (2001), the stability of the regression coefficients is evaluated 

by stability tests and they can explain whether or not the model equation is stable over time. This 

stability test is appropriate in time series data, especially when we are unsure about when 

structural change may be have taken place. CUSUM and CUSUMQ statistics are plotted against 

the critical bound of 5% significance. According to Bahmani-Oskooee and Wing NG (2002), if 

the plot of these statistics remains within the critical bound of the 5% significance level, the null 

hypothesis (i.e. That all coefficients in the error correction model are stable) cannot be rejected. 

The plot of the cumulative sum of the recursive residual is presented in graph 1-2. As shown, the 

plot of both the CUSUM and the CUSUMQ residual are within the boundaries. That is to say 

that the stability of the parameters has remained within its critical bounds of parameter stability. 

It is clear from both the graphs presented in Figure (1-2) that both the CUSUM and the 

CUSUMQ tests confirm the stability of the long-run coefficients.   

 

 
Figure 1: Cumulative Sum Of Recursive Residuals 

 
 

 
Figure 2: Cumulative Sum Of Squares Of Recursive Residuals 

 

6. Conclusions 
 

In this paper, we have applied the autoregressive distributed lag (ARDL) and granger causality 

model of trade openness and economic growth in China. Our results suggest that trade openness 

may impact favorably on growth of real GDP per capita. On the other hand, the impact would 

appear to be lagged and relatively modest. It means that trade different in their intensity and 

depth, or never amount to an immediate shift to free trade.  

 Plot of Cumulative Sum of Recursive Residuals

 The straight lines represent critical bounds at 5% significance level
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The trade openness, which are picked up, are often first rather than final steps. Through time of 

course economies become more open, partly as a consequence of incremental trade reforms but 

also due to other factors such as reductions in communication costs transportation, and 

technological change. The pay-off to this increased openness may be greater, as manifested in 

consistently higher coefficients from the Sachs–Warner proxy. Our results suggest that four 

factors might be at work in explaining why the previous literature on the trade-growth 

relationship is so inconsistent. Firstly, there is a sample sizes and composition differ as do 

methodological approaches. Secondly, different analysts have been used various measures; some 

are ex ante indicators of trade openness, some are ex post and others are clearly indicators of 

openness. Finally, it is obvious that many econometrics models which have been estimated are 

miss-specified.  
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