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Abstract:  

  The objective of this study is to examine the impact of trade openness on the economic growth 

of the BRICS by using the PANEL-ARDL model، considering the rate of economic growth as a 

dependent variable and both trade openness (expressed as the average of total exports and imports to 

GDP), foreign direct investment and fixed capital formation as independent variables. 

The results of the test of stationary confirmed that the variables are cointegrated in I(0) and I(1) 

allowing to make an PANEL-ARDL Model. 

The results of the PANEL-ARDL model estimate found a long-term equilibrium relationship between 

variables، also, the trade openness has a positive and significant effect on growth rate. 

; ormationFapital Cixed F; nvestmentIirect Doreign F ;rowthGconomic E ;pennessOrade T :Keywords

PANEL-ARDL.  

 P33 ,F43, F21, C33 :Cods Classification JEL 

                                           
djamal.dekkiche@univ-relizane.dz



 

22 

 
 

 ;  
 

; 

 



Panel-ARDL
 

23 

Ardl)-(Panel

    
 (Khoirul & 

Moh, 2020) 
2017 -1986

 

Generalized 

Method of 

Moments(GMM 

method) 

 



 

24 

 

(Salama & 

Moza R, 

2019) 

1981 to 2017  
 

co-integration 

and Vector 

Error Correction 

Mechanism 

(VECM) 

Approach and 

granger 

causality test 

.  

 

(Ghulam 

Yahya , 

Muhammad 

Masood, & 

Aftab , 

2020) 

2019-1981
 

Co-integration 

approach,  

 
(Khairunisah 

& James, 

2020) 

1980-2018 
 

ARDL bound 

test 

.  
(Ram & 

Ramphul , 

2010) 

1950 to 2008 
 

Error Correction 

Model, co-

integration  

and granger 

causality test 

 
. 

(Musleh, 

Ejaz , & 

Omer , 

2003) 

1960-2001 
  

error-correction 

model, Granger 

causality  

(Marwa & 

Ben , 2018) 
1980- 2014 

 
Error-Correction 

Model and 

Granger 

causality 

. 

 
(Chaido & 

Pavlos , 

2020) 

1990-2016 
 

Autoregressive 

distributed lag 

(ARDL) 

technique and 

the error 

correction 

model (ECM) 

 

(Jamilah , 

Zulkornain , 

& Lee , 

2018) 

1977 2011 
 

Generalized 

Method of 

Moments 

(GMM) 



Panel-ARDL
 

25 

OCDE 

(Itoro , 

2021) 
1996 to2010 

of 

 

Balanced Panel 

Dataset 

 

(Muhammad 

& Imran , 

2014) 

1990-2009 

 

Panel 

econometric 

techniques and 

2SLS 

 
 

 
. 

(Andrzej & 

Monika , 

2011) 

2006 1974
 

Static and 

Dynamic Panel 

data estimation 

Methods. 

 

 (2000)Rodrignz et Rodrik 

 

 

 
Source: world economic outlook  juin 1994  FMI 

 
 
 



 

26 

 

  
 

 

 

 

 
 .

 



Panel-ARDL
 

27 

 

 
 CROISSANCE OUVERTURE IDE FBCF 

 Mean  4.415068  29.92283  3.83E+10  2.30E+11 

 Median  4.704419  25.12860  1.54E+10  2.01E+11 

 Maximum  14.23139  64.56938  2.91E+11  8.98E+11 

 Minimum -14.53107  5.871485 -75722412  9.86E+09 

 Std. Dev.  4.785478  16.47770  6.03E+10  2.05E+11 

 Skewness -0.911101  0.424364  2.542648  1.018829 

 Kurtosis  5.066033  1.920788  9.388060  3.528940 

 Jarque-Bera  43.63625  10.83897  383.3384  25.48299 

 Probability  0.000000  0.004429  0.000000  0.000003 

 Sum  609.2793  4129.351  5.29E+12  3.18E+13 

 Sum Sq. Dev.  3137.410  37197.50  4.99E+23  5.78E+24 

 Observations  138  138  138  138 
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Ramsey
Ramsey RESET test using powers of the fitted values of croiss 

Ho: model has no omitted variables 

F(3، 133) =      1.76 

Prob > F =      0.1578 

Prob>F=0.1578>0.05

lncroiss=a0+α1 lnouv + α2 lnide + α3 lnfbcf +et

 

H0 
 

LEVIN LIN CHU(LLC) 
IM PESARAN SHIN(IPS) 

FISHER-ADF 
FISHER-PP 

 
Panel 

 
LNCROISSANCE LNOUV LNIDE LNFBCF 

   
STAT 

P- 

VALUE 
STAT 

P- 

VALUE 
STAT 

P- 

VALUE 
STAT 

P-

VALUE 

AT LEVEL 

C 

LLC -2.29 0.011 -1.81 0.0345 -26.0  260. -1.60 0.0538 

IPS -3.36 0.0004 -0.056 0.47 -0.23 0.40 -0.22 0.41 

ADF 

FISHER 
-3.25 0.0006 -0.026 0.48 -0.21 0.41 -0.18 0.426 

PP 

FISHER 
-4.37 0.0000 0.14 0.55 -1.02 0.15 0.68 0.75 

C+@ 

LLC -0.95 0.17 1.94 0.97 0.20 0.58 0.39 0.65 

IPS -1.88 0.03 1.24 0.89 -0.60 0.27 0.07 0.52 

ADF 

FISHER 
-1.81 0.0345 1.30 0.90 -0.65 0.25 0.095 0.53 

PP 

FISHER 
-3.58 0.0002 1.60 0.94 -1.74 0.0406 -0.13 0.44 

AT 1ST 

DIFFERENCE 

C 

LLC -5.59 0.0000 -6.59 0.0000 -3.97 0.0000 -3.82 0.0001 

IPS -8.61 0.0000 -6.02 0.0000 -5.18 0.0000 -4.55 0.0000 

ADF 

FISHER 
-7.48 0.0000 -5.29 0.0000 -4.98 0.0000 -4.55 0.0000 

PP 

FISHER 
-11.06 0.0000 -6.01 0.0000 -7.44 0.0000 -7.24 0.0000 

C+@ LLC -3.80 0.0001 -5.50 0.0000 -2.12 0.017 -2.78 0.0027 
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IPS -7.45 0.0000 -4.47 0.0000 -3.80 0.0001 -3.45 0.0003 

ADF 

FISHER 
-6.37 0.0000 -4.15 0.0000 -3.81 0.0001 -3.48 0.0002 

PP 

FISHER 
-17.95 0.0000 -6.01 0.0000 -12.18 0.0000 -6.32 0.0000 

 I I(0) I(1) I(1) I(1)درجة انتكامم  

Eviews9 

 LNCROISSANCE
LLCIPSADFPPP-value<0.05 

 LNOUV
LLCIPSADFPP C  C+@  

 LNIDE
LLCIPSADFPP C  C+@  

 LNFBCF
LLCIPSADFPP C  C+@  

 

 (Belloumi, 2014) I(2)
F-stat

Pesaran and al

 عند انمستوى انمتغيرات

At Level 

 عند انفرق الاول

At 1
ér 

diffirence 

 درجة انتكامم

LNCROISSANCE I(0) 

LNOUV   I(1) 

LNIDE   I(1) 

LNFBCF   I(1) 

Eviews9

 Panel-ARDL 
I(1) (Emeka & Uko, 

2016) Panel-ARDL
ardlmax lag ymax lag x 
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Panel-Ardlakaike 

Eviews9 

akaike=0.18Panel-Ardl(3.4.4.4) 
 Pedroni(1999 2004) 

Pedroni 

.
KaoPedroni

PedroniKao

 
Kao 

Kao test for cointegration 

-------------------------- 

Ho: No cointegration                        Number of panels       =      5 

Ha: All panels are cointegrated             Avg. number of periods =     20 

 

Cointegrating vector: Same 

Panel means:          Included              Kernel:           Bartlett 

Time trend:           Not included          Lags:             1.20 (Newey-West) 

AR parameter:         Same                  Augmented lags:   1  

---------------------------------------------------------------- 

                                            Statistic         p-value 

---------------------------------------------------------------- 

 Modified Dickey-Fuller t                    -6.1092          0.0000 

 Dickey-Fuller t                             -4.0649          0.0000 

 Augmented Dickey-Fuller t                   -1.3862          0.0829 

 Unadjusted modified Dickey-Fuller t         -6.7588          0.0000 

 Unadjusted Dickey-Fuller t                  -4.1753          0.0000 

---------------------------------------------------------------- 

stata12. 

kao 
%
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 Panel-Ardl(3.4.4.4)MGPMGFDE 

I(0)I(1)Panel-Ardl

Panel-ArdlMG. DFE .PMG
 PMG MG DFE 

variables Long 

Run 

Short 

Run 

Long 

Run 

Short 

Run 

Long 

Run 

Short 

Run 

ect  -0،620  -0،860  -0،760 

  0،000  0،000
**** 

 0،000
**** 

D.ouv2  1،640  1،640  1،460 

  0،180  0،088  0،009
**** 

D.ide2  0،130  0،107  0،150 

  0،200  0،520  0،072 

D.fbcf2  1،620  2،320  1،600 

  0،074  0،002
**** 

 0،004
**** 

hausman test 1 16،17(0،001) MG effecient
2
  

hausman test 2   0،02(0،99) DFE effecient
3
 

ouv2 0،880  0،170 0،17 -0،450  

 0،000  0،710 0،719 0،240  

ide2 -0،220  -0،490 -0،049 0،017
**** 

 

 0،064  0،700 0،7 0،870  

fbcf2 -0،630  -0،450 -0،045 0،470  

 0،009  0،962 0،92 0،240  

c 12،31  3،06  -7،49  

obs 108 108 108 108 108 108 

Stata 12. 

MGPMGFDE

 MGPMGFDEHausman
DFE

 
 DFE

                                           
2
 MG is efficient estimation than PMG 

3
 DFE is efficient estimation than MG 
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IDE
 (Rafael, Marí a, & Ponce, 2017) 

Anwar et  
Nguan (2010)

 PMG

(MERCAN, GOCER,  
BULUT, & DAM, 2013) 

. Calderon et al(2004)
win et tervio(2000)Ir

  VehapiLuljetaPetkovski.
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Dynamic Fixed Effects Regression
Hausman
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