
15

EXTERNAL DETERMINANTS OF ECONOMIC  
GROWTH IN DEVELOPING COUNTRIES:  

PANEL DATA ANALYSIS

Ali ŞEN* , Mehmet ŞENTÜRK**                  
Gökçen ÖZKAN*** , Engin DUCAN****                 

Abstract

In this study, the effects of some exogenous determinants on GDP growth in 
Brasil, India, China, South Africa and Turkey are analysed over the period 1970-
2011. In this context, current account, export, foreign direct investments and energy 
import are chosen as exogenous determinants of GDP growth. Firstly, stationary of 
variables are tested by using LLC and IPS panel unit root tests. Then, existence of 
long-term relationship between series is analyzed by using Pedroni, Kao and Jhansen 
Fisher panel co-integration tests. According to results of both three co-integration 
tests, variables are co-integrated; hence there is a long-term relationship between 
them.

Keywords: Developing countries, foreign direct investment, current account, 
export, economic growth, panel cointegration.

JEL Classification: F14, F43, Q43, R11.

* Prof. Dr., Inonu University, Faculty of Economics and Administrative Sciences, Department 
of Economics, ali.sen@inonu.edu.tr

** Corresponding Author: Asst. Prof. Dr., Kilis 7 Aralik University, Faculty of Economics 
and Administrative Sciences, Department of International Trade and Logistics,  
sen-turkmehmet@hotmail.com, msenturk@kilis.edu.tr

*** Asst. Prof. Dr., Gaziantep University, Vocational High School, Foreign Trade Department, 
ozkang@gantep.edu.tr

**** PhD Candidate, Sakarya University, Institute of Social Sciences, Department of Economics, 
enginducan@gmail.com

Marmara Üniversitesi
İ.İ.B. Dergisi
YIL 2014, CİLT XXXVI, SAYI I, S. 15-28
Doi No: 10.14780/iibdergi.201417534



Prof. Dr. Ali ŞEN * Prof. Dr. Mehmet ŞENTÜRK * Asst. Prof. Dr. Gökçen ÖZKAN * Engin DUCAN

16

GELİŞMEKTE OLAN ÜLKELERDE EKONOMİK  
BÜYÜMENİN DIŞSAL BELİRLEYİCİLERİ: 

PANEL VERİ ANALİZİ

Özet

Bu çalışmada, 1970-2011 döneminde Brezilya, Hindistan, Çin, Güney Afrika 
ve Türkiye’de GSYH büyümesinin bazı dışsal belirleyicilerinin etkileri analiz edilmiş-
tir. Bu bağlamda, cari açık, ihracat, doğrudan yabancı yatırımlar ve enerji ithalatı 
GSYH büyümesinin dışsal belirleyicileri olarak seçilmiştir. Öncelikle, LLc ve IPS pa-
nel birim kök testleri ile değişkenlerin durağanlıkları test edilmiştir. Ardından, Pedro-
ni, Kao ve Jhansen Fisher panel koentegrasyon testleri kullanılarak seriler arasındaki 
uzun dönemli ilişki incelenmiştir. Her üç koentegrasyon testinin sonuçlarına göre, de-
ğişkenler arasında uzun dönemli bir ilişki mevcuttur.

Anahtar Kelimeler: Gelişmekte olan ülkeler, doğrudan yabancı yatırımlar, 
cari açık, ihracat, ekonomik büyüme, panel koentegrasyon.

JEL Sınıflaması: F14, F43, Q43, R11.

1. Introduction

Doubtless, there are many variables that affect countries economic performanc-
es. Some of them are exogenous variables resulted from countries own dynamics, and 
some are exogenous variables resulted independently from countries’ own dynam-
ics. Surely, these variables related to economic growth differ according to countries’ 
development indicators. For example, growth potential of developed countries and 
developing countries are not the same. In fact, in this study four countries included in 
panel are in the category of developing countries.

In this study including Brazil, India, China, South Africa and Turkey for the 
period of 1970-2011, Gross Domestic Product (GDP) is used as dependent variable. 
Current account balance (CA) Foreign Direct Investment Inflows (FDI), Export (EXP) 
and Energy Import (ENR) are chosen as independent variables.

International investment flow which is an important part of economic liberali-
sation process is the most important point of the study. International investments flows 
depend on the restrictions. This means, the integration of economies with financial 
liberalization process. Surely, investment flows is possible n two ways. First of them 
short run investment flows named as “Hot Money”. This kind of flows generally oc-
curs from low interest rate economies to the high interest rate economies. Moreover, 
the main cause of this kind of flows interest rate volatility in international markets and 
this kind of flows intensified in stock markets. In the other hand, direct foreign invest-
ments are long run; and this provides advantages like economic growth, employment. 
Of course, these effects more positive and stable than short run investments flow.

Since energy resources are generally restricted in developing countries, foreign 
direct investments may oblige energy import. To keep these investments, energy is 
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seen as an important input. In addition to this, foreign direct investments which is fed 
by energy and causes production activities, enlarges export potential in destination 
countries. As a result, energy import, foreign direct investments and export variables 
are very important indicators that affect countries’ economic growth performances. 
Moreover these variables are very important for each other. Not only they affect eco-
nomic growth but also affect each others. For example, increase in foreign direct in-
vestment trigger energy demand and hence energy import. In this way, increase in 
production leads supply surplus and export. Here firstly, export finances current defi-
cit resulted from energy import and secondly affect balance of payments positively 
with the foreign direct investments. And this, mentioned in the result part of study 
effects growth positively. This process started with fall of Bretton Woods system and 
accelerated with globalisation.

2. Literature Review

In the literature; it is seen in many studies that energy import or consumption, 
foreign direct investments and export indicators affects countries’ economic growth. 
But the relationship between these three variables and economic growth in countries 
subject to this study is not researched in any studies. Our study both original and will 
lead to other similar studies.

Ghosh (2009), researched the effect of import demand of crude oil on eco-
nomic growth in India for the period 1970-2006 with ARDL method and according to 
Ghosh, crude oil import granger causes GDP growth. This means, increase in crude 
oil import resulted from industry development, and this causes increase in export with 
economic growth. Ghosh (2009) pay attention to the increase in export. Tsani (2010) 
researched the relationship between energy import and economic growth in Greece 
with the period of 1960-1970 used unit root test and Granger causality. As a result, 
energy import increases output and affects economic growth positively. According 
to Balat (2008), economic and social development causes an increase in energy de-
mand. According to Guvenek and Alptekin (2010) who are analysed the relationship 
between energy consumption and economic growth for the period 1980-2005. They 
are using panel cointegration test, economic growth trigger energy consumption. Oz-
turk et al. (2010) pointed out the existence of cointegration between variables for the 
period 1971-2005. But in the same study, according to the Granger Causality results, 
in low-income countries, economic growth affects energy consumption; in high-in-
come countries energy consumption affects economic growth. Adams et al. (2000) re-
searched the relationship between energy demand and economic growth in Thailand; 
the reason for increase in energy import is the need for industrial development and 
causes economic growth. This paper verifies the results.

Konya (2006) researched the relationship export and economic growth for the 
period 1960 and 1997 and found two way causality relationships for each two vari-
ables. There are many studies analysing the effect of foreign direct investments flow 
on GDP growth and mostly the effect is positive. Li and Liu (2005) researched the 
relationship between foreign direct investments and economic growth for the period 
1970-1999 in 84 countries by using panel data analysis. According to them, when 
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foreign direct investments is supported by human capital especially in emerging econ-
omies, its positive effect on economic growth becomes greater.

Bengoa and Robles-Sanchez (2003), researched the relationship between For-
eign Direct Investment Inflows, financial liberalisation and economic growth for the 
period 1970-1979 in 18 Latin American countries. According to them, foreign direct 
investments increasing with the financial liberalisation accelerate economic growth, 
especially when supported by human capital. Noy and Vu (2007) researched the for-
eign investments mobility in 83 developed and developing countries for the period 
1984-2000 and resulted constraint and supports has an effect on GDP growth perfor-
mance. Similarly, Eichengreen et al. (2009), researched financial improvement of the 
country, industrial growth and control of the financial crisis. They found out that, cap-
ital account deficit, meanwhile foreign investments outflow increases the dependency 
of current industries and effects growth negatively in the industrialized and developing 
countries sample set. Gourinchas and Jeanne (2007) researched investment flows in 
developing countries for the period 1980-2000 and they found that investment inflows 
increase not only capital stock but also increase the marginal productivity of capital. 
In addition to this, affects financial integration and economic development positively.

3. Data and Methodology

In this study, the effect of current account balance, foreign direct investment 
inflows, export and energy import on economic growth is investigated for Brazil, In-
dia, China, South Africa and Turkey for the period of 1970-2011. These variables are 
taken as endegenous variables of economic growth and the existence of long-term 
relationship is tested. In the study, growth rate of Gross Domestic Product (GDP) as 
percent, current account balance (CA) and Foreign Direct Investment Inflows (FDI) 
as a percentage of GDP, export index (2000=100) and energy import percentage of 
total energy consumption are used. 

Data for all countries used in the study is taken from World Bank. Data con-
sists of 42 years with the periof of 1970-2011. Firstly panel unit root test and panel 
cointegration tests are applied. Panel data is provided by using cross section data and 
time series data together. By using cross section data and time series data together we 
can explain economic relations both with time dimension and with unit dimension. 
Moreover, more number of observation increase degree of freedom.

A time series is called stationary if the mean variance and covariance of the 
time series is constant during time. Test of stationary of a time series is implemented 
by unit root test. But, when Dickey Fuller (DF), Augmented Dickey Fuller (ADF) and 
Phillips–Perron tests can be used to test stationary of a unique time series, they are not 
enough to test the stationary of panel data set.

In recent years, many panel unit root tests improved to test stationary in pan-
el data set. The first improved panel unit root tests are Levin and Lin (1992, 1993) 
tests; Wu (1996) test, Im, Pesaran and Shin (1997) test, Maddala and Wu (1999) test, 
Harris and Tzavalis (1999) test, Hadri (1999) test; Breitung (2000) and Choi (2001) 
tests. By time seasonal properties and different deterministic parts are added to these 
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tests. Moreover, in the near past, the most important improved tests are Levin, Lin and 
Chu (2002), Im, Pesaran and Shin (2003), Moon and Perron (2003), Peseran (2003), 
Breitung and Das (2005), Phillips and Sul (2003) and Bai and N.G. (2004) tests. The 
characteristic of these tests is to take account properties of each series.

All the tests mentioned above, except Hadri (1999) takes H0 hypothesis as 
series is non-stationary and alternative hypothesis as series is stationary. But Hadri 
(1999) takes H0 hypothesis as series is stationary (Harris and Sollis, 2003).

In the equation above, while i=1,…,N shows cross section series, t=1,…,T 
shows time section observations. Xit shows exogenous variables in the model. ρi shows 
autoregressive coefficients, εit shows error terms if |ρi | < 1, yi is stationary. On the other 
hand if |ρi |=1,  yi includes unit root. In panel unit tests there are two different assump-
tions. The first is, parameters are same for all cross section variables (ρi=ρ). Levin, 
Lin and Chu (LLC), Breitung and Hadri used this assumption in their tests. Second 
assumption is ρi values are floating. Im, Pesaran and Shin (IPS) and Fisher-ADF and 
Fisher-PP tests consider the second assumption.

In this study, , Lin and Chu (LLC) and Im-Pesaran-Shin (IPS) panel unit root 
tests are used since they have better results than other tests in small samples. LLC test 
assumes general unit root process in determining stationary of series. But IPS test, 
differently from LLC, considers unit root test process for each cross section.

3.1. Levin-Lin-Chu (LLC) Panel Unit Root Test

Levin and Lin (1992) tests are the first tests used to search panel unit root prob-
lem. Harris and Tzavalis (1999) analyses properties of LLC tests with Monte Carlo 
simulation. In case time dimension of panel data set is small. The conclusion of the 
study is LLC test has good results in small samples. This situation is very important 
for panel data model uses. Moreover, this study introduces that LLC test lead more 
accurate results if number of cross section data is increased when time dimension of 
time series is small.

For this, ρ is used commonly, Pi, showing maximum lag number, allows dif-
ferent lag numbers for different cross sections. Zero hypothesis of LLC test which 
claims series has a unit root and alternative hypothesis which is claims series has not 
unit root is given below.

After determining appropriate lag interval, Δyi,t ve yi,t models are estimated in 
which lagged values of these variables take place and deterministic variables used as 
explanatory variables. Then, from the said two models and error terms are obtained 
(Altunkaynak, 2007).

3.2. Im-Pesaran-Shin (IPS) Panel Unit Root Test

When LLC test assume general unit root process in determining stationary of 
series, IPS test considers unit root process related to each cross section, differently 
from ρ1 = ρ2 = … = ρN = ρ Ho hypothesis of LLC test. In other words, in IPS test with 
Ho hypothesis stationary is tested not for ρ but for each ρi . Since IPS unit root test 
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has a structure such a compound of information obtained from a time series belonging 
N numbered cross section and combined of stationary results of series’, it is more 
effective test for small samples (Harris and Sollis, 2003).

Im, Pesaran and Shin (2003) panel unit root test is used to research the ex-
istence of unit root of panel data when powerful tests are needed for the small set of 
observations. IPS test is starts with the estimation of ADF regression for each cross 
section data.

In the equation above, i = 1,…,N shows cross section series, t = 1,…,T shows 
time section observations.

H0 hypothesis for IPS test;

H0 : ρi               (panel unit root access for all i)

Alternative hypothesis;

H0 : ρi < 0    (panel unit root reject for all i)

3.3. Panel Cointegration Test

Panel cointegration tests are improved aiming to analyse long-term relation-
ships between panel series after advances in panel unit root tests. In normal time 
series, linear combination of nonstationary may be stationary also linear combination 
of panel data may be stationary. 

The most important cointegration tests in econometric literature are these: 
1995, 1999 and, 2004. McCoskey and Kao (1998), Kao (1999), Larsson, Lyhagen and 
Löthgren (2001), Mark and Sul (2003), Gutierrez (2005), Westerlund and Edgerton 
(2005). In this study Pedroni and Kao cointegration tests are used together.

3.4. Pedroni Cointegration Test

Pedroni panel cointegration test suggests zero hypothesis of there is no com-
mon integration in panel data models. When Pedroni (1995-1998) used two variables 
model for cointegration analyze, in Pedroni (1999) multivariable regression models 
were used. This test allows heterogeneity in cointegration vector. Also not only allows 
the dynamic and stable effects to be different between panel’s sections, but also allows 
cointegrated vector to be different between sections. In all the tests Pedroni offered are 
formed on the residuals obtained from like an equation given below (Pedroni, 1999).

In equation 6, T is number of observations, N is the number of cross sections 
and M is the number of variables in the regression. Because there are N different sec-
tions, there are N different equations including M variables each. slope coefficients 
may variety between cross sections in panel. αi parameter is a constant peculiar to 
sections in panel or constant effect parameter different between individual sections.

Pedroni panel cointegration tests improved in 1995 and 1999, the panel cointe-
gration test improved in 2004 suggests a test process based on heterogeneous dynam-
ics for cointegration. In analyze, it is focused on residual based statistics. Each of 
tests is the statistics commuting different short run dynamics, different time effects 
and different deterministic trends. Tests accept that error parameters are not related 



21

and have standard normal distribution.  Pedroni (1998), investigated seven different 
statistic’ small sample prosperities and derived asymptotic distributions. Four of these 
seven statistics described as within dimension and these statistics based on gathering 
the data along the groups. Within dimension statistics are formed by adding denomina-
tor and numerator separately over N units. Other 3 statistics are described as between 
dimensions statistics is obtained by division of numerator by sum of denominator over 
n groups. Within dimension statistics for a model testing “H0: There is no cointegra-
tion”.

Table 1. Panel Cointegration Statistics

Panel ν – 
statistics
(non-
parametric)

Panel ρ – 
statistics
(non-
parametric)

Panel t – 
statistics
(non-
parametric)

Panel t – 
statistics
(parametric)

Group ρ – 
statistics
(non-
parametric)

Group t – 
statistics
(non-
parametric)

Group t – 
statistics
(parametric)

Pedroni also introduced which test statistic to consider among statistics given 
above. According to the results of Monte Carlo studies when cross section unit num-
bers is greater than 100, all statistics, hence means of statistics gives impact results. 
But when the sample gets smaller, non-parametric t statistic becomes to have most 
positive results, after than within dimension v statistic and within dimension ρ statistic 
comes (Sunal and Aykac, 2005).
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4. Emprical Results

Existence of unit root of variables (GDP, CA, FDI, EXP and ENR) is tested in 
I(0) level and then I(1) level.  and the results presented in Table 2. According to both 
IPS test and LLC test results GDP is stationary at level and CA, FDI, EXP and ENR 
variables are stationary at first difference.

Table 2. Panel Unit Root Test Results for Selected Countries

Variables Test Level Test 
Equation

LLC IPS
Statistic Prob.* Statistic Prob.*

ENR

Level
Intercept

-0.20088 
(1)

0.4204 1.90588 (1) 0.9717

Trend-
Intercept

-1.38802 
(3)

0.0826
-0.33438 

(3)
0.3690

1st 
difference

Intercept
-8.37971 

(0)
0.0000*** -5.69586(0) 0.0000***

Trend-
Intercept

-7.03743 
(1)

0.0000***
-10.6113 

(1)
0.0000***

EXP

Level
Intercept

5.15579 
(7)

1.0000 7.9218 (7) 1.0000

Trend-
Intercept

0.78018 
(0)

0.7824 2.93248 (0) 0.9983

1st 
difference

Intercept
-6.32558 

(5)
0.0000*** -4.7958 (5) 0.0000***

Trend-
Intercept

-7.5395 
(6)

0.0000****
-5.91229 

(6)
0.0000***

CA

Level
Intercept

-1.28902 
(1)

0,0987 -1.9585 (1) 0.0251**

Trend-
Intercept

-1,89314 
(1)

0,0292**
-1.86085 

(1)
0.0314**

1st 
difference

Intercept
-10.0313 

(3)  
0.0000***

-10.9366 
(3)

0.0000***

Trend-
Intercept

-9.15586 
(3)

0.0000***
-10.2304 

(3)
0.0000***

FDI

Level
Intercept

-0.36706 
(4)

0.3568
-0.11786 

(4)
0.4531

Trend-
Intercept

-3.14954 
(1)

0.0008***
-2.69641 

(1)
0.0035***

1st 
difference

Intercept
-7.3172 

(3)
0.0000***

-10.2675 
(3)

0.0000***

Trend-
Intercept

-6.02402 
(3)

0.0000***
-10.0476 

(3)
0.0000***

GDP

Level
Intercept

-6.95114 
(1)

0.0000***
-8.36868 

(1)
0.0000***

Trend-
Intercept

-6.75141 
(1)

0.0000***
-8.84145 

(1)
0.0000***

1st 
difference

Intercept
-11.2309 

(1)
0.0000***

-15.4742 
(1)

0.0000***

Trend-
Intercept

-9.84546 
(1)

0.0000***
-14.6749 

(1)
0.0000***

The figures in the parentheses indicate the number lags of selected is based on the SIC; *** and 
** denote statistical significance at the 1% and 5% level of significance, respectively; Band-
width selected is based on Newey–West using Bartlett Kernel estimation; * Probabilities are 
computed assuming asymptotic normality.
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Cointegration analyses results of the variables are given in Table 3. As it is 
seen, Pedroni cointegration test gives 7 different results four of them within dimen-
sion and 3 of them are between dimensions. We mentioned before that since in data 
set, dimension of time section series is small, t statistic (parametric) has more accu-
rate results than the others. According to the table H0 hypothesis implying there is no 
cointegration between variables is rejected. This situation implies that for Brazil, In-
dia, China, South Africa and Turkey there is a long run relationship between variables.

When the Pedroni cointegration test is considered generally, in 6 of 7 statistics 
with weighted test statistics results Ho hypothesis asserting there is no cointegration 
between CA, EXP, FDI, ENR and GDP growth is rejected. This case implies that there 
is a long term relationship between all of the variables over the Brazil, India, China, 
South Africa and Turkey, during the period of 1970-2011.

Table 3. Pedroni Residual Cointegration Test Results for Selected Countries

GDP=f(CA, FDI, ENR, EXP)
Test Statistic Weighted Value

Statistic Prob.** Statistic Prob.**

Within 
Dimension 

Panel v Statistic  0.121698  0.4516 -0.93096  0.8241

Panel rho Statistic -2.31420  0.0103 -0.67422  0.2501

Panel PP Statistic -6.29706  0.0000 -4.24382  0.0000

Panel ADF Statistic -6.39886  0.0000 -4.34684  0.0000

Between 
Dimensions

Group rho Statistic -0.70725  0.2397

Group PP Statistic -6.47190  0.0000

Group ADF Statistic -6.59292  0.0000

* AIC information criteria and taking into account the length of the delay is automatically 
selected.

Kao residual cointegration test results are given in Table 4. Accordingly, p-val-
ue 0.0000, and the panel which emerged between countries GDP, CA, FDI, EXP and 
ENR variables expressed in terms of the null hypothesis is rejected if the cointegra-
tion. Cointegration was defending the alternative hypothesis is accepted. As a result, 
all variables are cointegrated in panel.

Table 4. Kao Residual Cointegration Test Results for  
Selected Countries

Test Test Statistic P Value

ADF -4.678217 (7) 0.0000***

The figures in the parentheses indicate the number lags of selected is based on the SIC; *** 
denote statistical significance at the 1% level of significance, respectively; Bandwidth selected 
is based on Newey–West using Bartlett Kernel estimation;
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Fisher Johansen Cointegration Test Results for the panel are given in Table 
5. These results confirm the results of Pedroni and Kao Residual Cointegration Test. 
Here, the p-value 0.0000 and the panel, which emerged among the countries GDP, CA, 
FDI, EXP and ENR variables expressed in terms of the null hypothesis is rejected if 
the co-integration, co-integration was defending the alternative hypothesis is accept-
ed. As a result, all variables are cointegrated in panel.

Table 5. Johansen Fisher Panel Cointegration Test Results for  
Selected Countries

Test Test Statistic P Value

Fisher Stats (Trace)*              None 64.10 0.0000***

At most 1 27.74 0.0020***

Fisher Stats (Max Eigen)*      None 47.40 0.0000***

At most 1 14.07 0.1699

* Probabilities are computed using asymptotic Chi-square distribution; *** denote statistical 
significance at the 1% level of significance, respectively

Cointegration relationship between variables is tested by Fisher panel cointe-
gration test and results are shown in Table 5. According to Trace statistics there are 
two cointegration, while there is one cointegration according to eigenvalue statistics.

4. Conclusion

With the acceleration of financial globalisation and internationalization of 
competition, diversifies the effects on economic growth. Herein, some international 
dynamics play a part independent from countries’ own economic dynamics. Foreign 
direct investments, export, current account balance and energy import are only some 
of these. As a matter of fact, developing countries offer important investment oppurtu-
nities for the firms that efforts to provide competitive advantage in international plat-
form and to come into prominence in global competitive. Foreign direct investments 
for these countries are important growth potentials for Brazil, India, China, South 
Africa and Turkey which are included in the model in this study. That is, global capital 
flowing from developed countries to developing countries both is an opportunity for 
its own progress and also driving force for development in the host economy.

In the other hand, foreign direct investments lead energy import potentials for 
the countries included in this study. Capital inflows, increased energy demand dramat-
ically. Developing economies with the lack of energy resources face with trade deficit 
because of the increase in demand. Because of, important part of imported energy 
is used for industry in the country. But, boom in the industry leads a supply surplus; 
finally, this surplus leads more export. So, foreign deficit caused from energy import 
falls and balance of payments is positively effected form foreign direct investments.

Finally, all of the parameters are affecting GNP growth in Brazil, India, Chi-
na, South Africa and Turkey for the period 1970-2011. In this context, the affects of 
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current account balance, foreign direct investments, and export and energy import 
variables on GNP growth are analyzed by using panel data analysis. First, LLC and 
IPS panel unit root tests are applied and it is seen that GNP is stationary at level; other 
variables are stationart at first level. After unit root tests, Pedroni, Kao ve Johansen 
Fisher panel cointegration tests are applied and it is found that for each 3 test variables 
are co-integrated in the long run.
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