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Purpose 
The purpose of this study is to re-examine the relationship between trade openness and 
economic growth in the Gulf Cooperation Council countries (GCC), with emphasis on 
both the role of exports and imports in economic growth in a multivariate framework 
including gross fixed capital formation, energy consumption, import, and export as the 
regressors. 
Design/methodology/approach 
The study covers the period from 1992 to 2014 and utilizes five models of the panel data 
regression: pooled ordinary least squares, one-way and two-way of fixed effects models as 
well as one-way and two-way of random effects models. In addition, the study employs 
the root mean square error statistics in selecting the most representative model. 
Findings: 
The study found that partially, export had a significant positive effect on economic 
growth, while import had a significant but negative impact on economic growth. These 
results provide evidence that GCC countries during the period of study were largely 
dependent on exports, in which carbohydrate exports account for the bulk of their 
business trading activities. Moreover, the findings reveal that investment and energy, as 
conventional input factors had a significant and positive impact on the GCC’s economies. 
Research limitations/implications: 
According to our finding, export is the most important contributor to economic growth. 
In addition, in order to ensure the stability of economic growth of these countries, more 
effective and efficient import policies must be pursued. 
Originality/value 
The novelty of this study is the uses of panel data covering more than two decades, and 
employs different models that allow testing of many hypotheses. 
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1. Introduction 
 
Economic theories that are related to economic growth 
are abundant. It can be dated back to Adam Smith in his 
notable book “The Wealth of Nations”, then followed by 
the evolvement of the classical economic theory that was 
pioneered by economists such as Ricardo, Malthus and 
Mill. Later on, Carl Marx explained the historical 
development of growth while the Austrian economist 
Joseph Schumpeter introduced the theory of 
technological innovation. On the other hand, Harrod and 
Domar developed the classical Keynesian model of 
economic growth, implying that capital formation is an 
important factor of economic growth because it 
generates income and increases production capacity. 
Similarly, the neo-classic theory was expanded by 
economists such as Tobin, Swan, Solow, Meade, etc. 
According to this theory, economic growth can be 

achieved with the help of variables such as stock of 
capital, supply of labor and technological development. 
On the other hand, the endogenous economic growth 
theory was advanced by American economists Paul 
Romer and Robert Lucas. They stressed on the 
endogenous nature of technological innovations that are 
based on investment in human capital and technological 
development. 
Accordingly, extensive empirical studies related to 
previous different economic grow theories were 
accomplished such as in Solow (1956), Feder (1983), 
Lucas (1988), Barro (1991, 2003), Mankiw, et al., (1992), 
Kim and Lau (1994), De Mello (1997, 1999), Al-Yousef 
(2000), Obwona (2001), Tuwaijri (2001), Bengoa and 
Sanchez-Robles (2003), Choe (2003), Al-Jarrah (2005), 
Bahraumahah and Thannon (2006), Al-Iriani and Al-
Shamsi (2007) Bloom and Finlay (2009), Aghion and 
Howitt (2009), Cavalcanti, et al., (2011), Mahran (2012), 
Alkhathlan (2013), Alhowaish (2014), Kim (2014), 
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Alodadi and Benhin (2015), Altaee and Al-Jafari (2015), 
Altaee et al., ( 2016), Howarth et al., (2017), Bekhet et 
al., (2017), Echchabi et al., (2018) and others. However, 
this study selected GCC countries for several positive 
key characteristics. This is to include: i- a high per capita 
income as in Figure 1; ii-abundance wealth of energy 
resources reserves of mainly oil and gas; iii- young 
population that can enrich the labor market; and iv- 
excellent places for investment opportunities in different 

industrial sectors, especially in the financial, real estate, 
and technology sectors. Therefore, the purpose of this 
study is to examine the relationship between trade 
openness and economic growth in the GCC countries 
utilizing a panel data analysis approach. This paper is 
unrivaled to previous empirical studies in several ways. 
Studies on the determinants of economic growth in the 
GCC countries are scarce. 
 

 
Figure 1. Trend of real per capita income of GCC. 

 
 
Therefore, this study will add to the previous literature 
and enrich the knowledge and benefits of policymakers 
of those countries. In addition, the study employed five 
models that have not been utilized in previous studies to 
test the significance of the relationship between the 
dependent variable and the independent variables, and 
then used the root mean square error statistics to choose 
the most suitable model. Moreover, the tested data were 
more recent and updated. 
This study is organized into five sections: Section 2 
sheds some lights on the previous literature related to 
this subject. On the other hand, data and econometric 
models are presented in section 3. Section 4 discusses 
and analyzes the findings and the results of the study, 
while the concluding remarks and recommendations are 
presented in section 5. 
 
2. Literature Review 
 
There is a wealth of research on the relationship 
between trade openness and economic growth in most 
countries worldwide. However, there is a lack of 
research related to economic growth in the GCC 
countries. GCC countries are emerging market 
economies with affluent economic wealth that comes 
from gas and oil production that can exert a significant 
influence on the global economy. Therefore, in this 
section we introduce previous studies that discussed 
economic growth determinants in the GCC countries. 
Starting with a more recent study by Echchabi et al, 
(2018), where they examined the impact of Sukuk 
financing on economic growth in the GCC countries. 
Their results show that Sukuk financing had no impact 
on economic growth of the GCC countries. On the other 

hand, Howarth et al, (2017), investigated the 
relationship between energy consumption at a sectoral 
level and the gross domestic product in the GCC 
countries. Their findings show that energy consumption 
and economic growth were significantly related at all 
sectors. They stressed the need for improvement in 
energy efficiency in GCC countries. Similarly, Bekhet et 
al., (2017) used the ARDL model to test the relationship 
between carbon emission, financial development, 
economic growth and energy consumption for the GCC 
countries. Their results confirm a long-run causal 
relationship among carbon emissions, financial 
development, GDP and energy use in all GCC countries 
except for the UAE. The study emphasized the need for 
curbing carbon emissions and preserving economic 
growth in GCC countries. In addition, Osman et al, 
(2016), used a panel data analysis approach to explore 
the relationship between electricity consumption and 
economic growth in the GCC countries. The findings 
reveal an existing long-run equilibrium relationship 
between electricity consumption and economic growth. 
The study concluded that adopting electricity 
conservation policies could result in a negative impact 
on economic growth. Furthermore, Edrees (2016) 
utilized the ARDL approach to explore the impact of 
foreign workers and outflow remittances on economic 
growth in selected GCC countries. He concluded that 
foreign workers contribute positively to economic 
growth. On the other hand, outflow remittances found to 
have a significant and negative impact on economic 
growth. 
From another perspective, Jouini (2015) examined the 
relationship between economic growth and international 
trade openness for the GCC countries. The results reveal 
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evidence of cointegration and that economic growth 
were positively linked to trade openness in both the 
short-run and the long-run. 
On the other hand, Abdalla & Abdelbaki (2014) utilized 
the vector error correction model (VECM) to investigate 
the determinants of economic growth in the GCC 
countries. The findings show that foreign direct 
investment and gross capital formation are important 
determinants of economic growth in Bahrain. Further, 
exports and gross capital formation were found to be 
important determinants of economic growth for Kuwait, 
Qatar and Saudi Arabia. As for the UAE, both exports 
and foreign direct investment were found to be 
significant determinants of economic growth. In 
contrast, the study found no evidence of short-run or 
long-run unidirectional or bidirectional causality 
relationship for Oman. Additionally, Grassa & Gazdar 
(2014) investigated the effects of Islamic financial 
development and conventional financial development on 
economic growth in five GCC countries (Bahrain, 
Kuwait, Qatar, Saudi Arabia & UAE). They utilized the 
OLS model and panel data analysis technique. The 
results indicate a strong and significant relationship 
between Islamic finance and economic growth in all five 

GCC countries. On the other hand, conventional 
financial development was found to have no significant 
impact on economic growth. 
Furthermore, Al Awad (2010) tested the role of 
manufacturing on economic growth in GCC countries. 
He found that in the long-run, manufacturing is strongly 
related to non-oil economic growth. In contrast, short-
run link between manufacturing and non-oil economic 
growth were found to be insignificant. On the other 
hand, Hussein (2009) studied the impact of foreign direct 
investment (FDI) on economic growth in the GCC 
countries. His results revealed a weak relationship 
between FDI and gross domestic product. 
 
3. Data and Econometric Methods 
 
3.1 Data 
The data sample consists of the six GCC member states: 
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the 
United Arab Emirates. The data sample covers the 
period from 1992 to 2014. Table 1 summarizes all 
variables used in this study as well as their sources. 
 

 
Table 1: Variables definitions and sources 

Variable Indicator Name Source 

GDPPC 
Gross Domestic Product per capita (constant 
2010 US $) 

National Accounts Main Aggregate Database, 
https://unstats.un.org/unsd/nationalaccount/ama.asp 
ma.asp 

LEN Energy use (kg of oil equivalent per capita) World Bank indicators http://www.worldbank.org/ 

GFCF 
Gross fixed capital formation constant 2010 
US $) 

National Accounts Main Aggregate Database, 
https://unstats.un.org/unsd/nationalaccount/ama.asp 

EXP Export volume (constant 2010 US $) 
National Accounts Main Aggregate Database 
https://unstats.un.org/unsd/nationalaccount/ama.asp 

IMP Import volume (constant 2010 US $) 
National Accounts Main Aggregate Database 
https://unstats.un.org/unsd/nationalaccount/ama.asp 

 
 
3.2 Methodology 
A longitudinal, or panel data set can capture variations 
along cross section units (country, region, state, 
individual, etc.) and time. This is important to the study 
for the following reasons: (1) unobservable and time-
invariant effects may exist for each country. (e.g., 
political and economic policies, trade policies, values, 
spending pattern on higher education, and economic 
freedom); and (2) time may have potential effect in some 
variables (Hsiao, 2007). In addition, including the 
variation in both time series and cross section data into 
fixed or random effects models would provide a rich and 
powerful study of a group of countries, if one is willing 
to consider both the region and the time dimension of 
the data. 
Therefore, this study uses the gross domestic product 
per capita (GDPPC) as a measure of economic growth to 
be the dependent variable, and four explanatory 
independent variables. Furthermore, there are panel data 
sets for the dependent and the independent variables. 
Given the panel data nature, the most general 
specification of the model that we consider is the 
following: 

 

	   
yit = ait + x '

itβit +uit

i =1,………, N     t =1,………,T
                                (1)  

 
The index i refers to individuals (countries), the unit of 
observation, t refers to the time period. Where y is the 
gross domestic product per capita representing economic 
growth, x is representing the explanatory variables. Is 
the constant is the error term for country i in the period 
t, satisfies all the standard assumptions. are the 
estimated coefficients of all independent variables. 
However, this study employed five different versions of 
panel data static regressions as described below: 
 
 
 
 
a. Pooled OLS 
 
This model does differentiate between period and cross 
section and it is mostly not applicable for analysis. 
However, it is often suitable to apply redundant fixed 
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effect tests and based on the results, decide whether we 
have to use fixed-effect or pooled model. 
The pooled model can be written as: 
 

	   
yi = β0 +β1x

'
i +ε it

i =1,………,6    t =1,………,25
                                    (2) 

 
 
Model (2) does not make optimal use of the assumed 
structure in the error term. Thus, it is not considered to 
be a practical model. (Wooldridge, 2006). 
 
b. One-way fixed effects model 
Although we expect that GCC countries have too many 
similarities among themselves, but still there are some 
differences, at least in their country sizes, geographical 
locations, political and economic policies, etc. 
Individuality among the studied countries could result in 
bias of the estimated parameters. Accordingly, it seems 
reasonable to account for the individuality among the 
GCC countries. One set of panel data models account for 
the individuality across countries, but confines that 
individuality to the intercept term of the relationship. 
The one-way fixed effects model is the  

  
yit = a+µit( )+ xit

' β +ν it                                                    (3) 

 
The individual effects µι assumed as unobserved 
constants (parameters), is the written as: fixed-effects 
(FE) regression model, encapsulating all variables that 
affect the dependent variable cross-sectionally but do not 
vary over time. (νit) fulfills the usual conditions on 
errors: independent, E (v) = 0, var (v) = σν2 
 
c. One-way random effects model 
 An alternative to the fixed effects model is the random 
effects model. Unlike with the one- way fixed effects 
specification, the one-way random effects propose 
different terms for each country and again these 
intercepts are invariant over time, with the relationships 
between the regressor and the predicted variables 
assumed to be the same, both cross-sectionally and over 
time. Moreover, this approach assumes that the 
individuality comes in the form of an error component 
model (as part of individual disturbance terms). 
 
The basic one-way random effects model is written as: 

	  

yi =α + x '
itβ + µi +ν it( )

ν it ~ IID 0,σν
2( )

                                           (4) 

 
μi measures  the  random  deviation  of each country’s 
intercept from the ―common intercept term. 
 
d. Two-way fixed effects model 
 
Another possible panel data model is the two-way fixed 
effects approach. By using this approach, we extend the 
analysis to account for the average value of the 
dependent variable changes over time as well as cross-
countries. The final specification of this approach would 
be: 

  
yit = α +µi +τ t( )+ xit

' β +ν it                                           (5)

                             
where: 
ui is time invariant individual fixed-effects. Control for 
permanent differences between countries.  
τt is time fixed effects. Impacts common to all groups but 
vary by year.  
vit is I.I.D. component. 
 
e. Two-way random effects model 
 
One variant of model (5) examines how individuals and 
time effect error variances. This model functional form 
is: 
 

  
yit = a+ xit

' β + µi +τ t +ν it( )                                (6) 

 
As in the two-way fixed effects model, μi represents the 
time invariant individual effects,  τt stands for the time 
effects, and vit is idiosyncratic error. 
 
 
4. Results and Analysis 
 
Before going further and starting our estimation of the 
proposed models we believe it is necessary to check the 
properties of our data. For this purpose, we will test the 
stationarity of our panel and then the cointegration 
among the variables. 
 
4.1 Panel Unit Root Tests Results 
Although there are several kinds of unit root test 
methods including Breitung, Choi, Hadri, Levin, Lin and 
Chu (LLC test), Im, Pesaran and Shin (IPS test), and 
Carrion-i-Silvestre, etc., only two test have been used in 
this study, to examine for the existence of a unit root in 
our panel. The Levin, Lin and Chu (2002) (LLC) 
specification as well as the Im, Pesaran and Shin (IPS) 
(2003). 
These tests are performed on the variables in the levels, 
and first difference. The null hypothesis of the presence 
of a unit root is rejected if the two tests confirm that 
hypothesis simultaneously. Since LLC does not consider 
a possible heterogeneity bias present in the data, IPS 
generally would be the favored test. 
We can conclude that the results of panel unit root tests 
stated in Table 2 backing the hypothesis  of  a  unit  root  
in  all  variables across the six GCC countries, as well as 
the hypothesis of zero-order integration in first rejection 
of the  null  hypothesis of no cointegration at 1% level of 
significance.  
 
4.2. Panel Cointegration 
Given that each variable contains a panel unit root, the 
set of Pedroni's panel  differences. Indeed, six of the tests 
reveal the cointegration tests were carried out to 
examine whether there was a long-term relationship 
among the dependent variable and the independent 
variables. Pedroni has proposed seven different statistics. 
Out of these seven statistics, four are based on pooling, 
what is referred to as the 	 “Within”dimension. The other 
three tests based on the ―Between dimension. Both ype 
of tests were focused on the absence of integration. In 
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our case, the majority of tests (Table 3) clearly suggest 
rejecting the null hypothesis and presence of 
cointegration. 

 
 

Table 2: Panel unit root tests 
  Level First difference   
           

Variable 
 LLC IPS LLC IPS  
 

Intercept Intercept Intercept Intercept Intercept Intercept Intercept Intercept 
 

   
   and trend  and trend  and trend  and trend  
           

LGDPPC 
 -0.47260 -1.4625* 1.96370 -1.09100 -11.24*** -10.408*** -10.07*** -8.838***  
 

0.31830 0.07180 0.97520 0.13760 0.00000 0.00000 0.00000 0.00000 
 

   

LGFCF 
 0.81680 -2.10720 1.17640 -1.69200 -8.459*** -8.304*** -8.70*** -8.820***  
 

0.79300 0.0176** 0.88030 0.04530 0.00000 0.00000 0.00000 0.00000 
 

   

LEN 
 -6.417*** -0.71500 -2.606*** -1.3067* -12.36*** -12.485*** -12.57*** -12.627***  
 

0.00000 0.23730 0.00460 0.09570 0.00000 0.00000 0.00000 0.00000 
 

   

LEXP 
 -1.880** -10.946** -0.39620 -7.811*** -10.88*** -10.272*** -10.86*** -10.210***  
 

0.03000 0.01570 0.34600 0.00030 0.00000 0.00000 0.00000 0.00000 
 

   

LIMP 
 2.38340 -2.561*** 4.68790 -1.3680* -10.53*** -10.091*** -9.571*** -9.1208***  
 

0.99140 0.00510 1.00000 0.08560 0.00000 0.00000 0.00000 0.00000 
 

   
Note: *, **, *** indicates rejection of the null hypothesis of no unit root at 10%, 5%, and 1% levels of   
significance          

 
 

Table 3: Panel co-integration test results of the GCC countries 

 
 
*Denotes 10% level of significance; ** denotes 5% level of significance; and *denotes 10% significant level. 
 
4.3. Estimation, Model Selection, and Discussion 
We now turn to the estimated results of the panel 
regression models. The starting point is selecting the 
most fitting model for our panel. However, when a 
distinction is made between several models, one of the 
two measures is to be adopted, namely, the mean 
absolute error (MAE) and the root mean squares error 

(RMSE). However, recent literature has debated which 
of these should be preferred. In this research, we use 
RMSEs based on the results of Brassington (2017), 
Pesaran & Zhou (2016) and Fernandez-Van &Weidner 
(2017). 
Table 4 shows the RMSEs for the five estimated models. 
It is clear that two-way fixed model has the lowest 
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RMSE. Therefore, the two-way fixed effect model has 
been selected. 
 

Table 4: RMSE Statistics 
Model RMSE 
POLS 0.24190 
FEM (one-way) 0.13692 
FEM (two-way) 0.10000 
REM (one-way) 0.24190 
REM (two-way) 0.13642 
 
In the selected model, we see that 87.7 percent of the 
variation in real gross domestic product per capita of 
GCC countries was explained by export, import, gross 
fixed capital formation. As expected, we find that export 
has positive and significant impacts on economic growth 
in the GCC countries. This finding is justified by the fact 
that hydrocarbon export still plays a significant role in 
the Gulf economies (Hvidt , 2013). Saudi Arabia, for 

example, depends on the oil sector for 80 percent of its 
export revenues and around 85 percent of its budget 
revenues. The results are in line with the results of 
Hamdan (2016) for 17 Arab countries and Altaee et al., 
(2016) for KSA. 
Moreover, figures in Table 5 reveal that energy input 
has the second highest positive effect on economic 
growth. This finding is similar to those of Odhiambo 
(2009); Apergis & Payne (2010); Iyke (2015); and Esen & 
Bayrak, (2017). This implies that energy is an important 
factor of production; therefore, it stimulates economic 
growth. An important implication for that is since 
energy and other inputs are found to be complements 
(Gibbons, 1984; Apostolakis, 1990; Ebohon, 1996), and 
since the GCC countries have abundant energy 
resources, it is considered an advantage in their 
development. 
 
 
 

 
Table 5: Panel data regression estimates for GCC countries 

 

 
Notes: Values beneath the parameters values are the estimated p-values. ***Coefficient significant at the 1% level, ** Coefficient significant at the 
5% level, and * Coefficient significant at the 10% level. 
 
The results of the study confirmed a negative 
relationship between economic growth and imports 
during the investigated period. The negative coefficient 
proposes that GCC countries could be adversely affected 
due to the inflow of imports. Theoretically, imports are 
an important factor in economic growth. The impact of 
imports on economic growth is largely related to the 
composition of imports. When imports of productive 
goods and advanced technology constitute a large part 
of imports of a country, a positive and effective 
contribution to imports can be expected on the economic 
growth process. 
In any event, the rise in per capita income and the high 
level of consumption lead to allocate a large part of 

imports to the import of luxury goods, which does not 
make a positive contribution to the process of economic 
growth. This result is supported by previous research 
such as Altaee, et al., (2016) for KSA, and Mushtaq, et 
al., (2014) for China, Indonesia, Japan, Malaysia, 
Pakistan, Philippines, Sri Lanka and Thailand. 
 
5. Conclusion and Policy Recommendations 
 
In this study, we have scrutinized the impact of export, 
import, energy consumption, and capital on economic 
growth in the GCC countries, by employing annual 
panel data from 1992 to 2014. To appropriately deal 
with static panel models, we employed ordinary least 
squares (POLS), one and two-way fixed effects (FE) and 
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one and two-way random effects (RE) models. Findings 
show that export is the main contributor to economic 
growth of GCC countries, followed by energy usage, 
then gross fixed capital formation. In contrast, import 
contribution ended to be negative. Based on estimation 
results of the study, the following recommendations are 
found to be important:  
First, according to our finding, export is the most 
important contributor to economic growth. This 
provides a support for the export-led growth hypothesis 
in the GCC countries. Thus, significant attention must 
be directed towards diversifying the GCC economies. 
Second, as long as energy usage and gross capital 
formation input play significant role in economic growth 

in the GCC countries, Gulf States must encourage an 
increase in gross capital formation, to increase its 
contribution to economic growth. At the same time 
great attention should be given to energy usage 
especially there is an abundant energy reserve available 
at cheap prices. 
Third, since import plays a negative role in the economic 
growth process of the GCC countries, thus, they should 
decrease their imports or at least change their import 
policies to achieve higher economic growth. 
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