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Abstract:  
This  study  aims  to  analyze  the  contribution  of  renewable  energy  sources  to  clean  electricity  

production in Germany, Denmark, Norway, and China during the period 2007–2024, using panel 
data and the Pane ARDL model with the Pooled Mean Group (PMG) estimator. 

Unit root and cointegration tests revealed a long-term equilibrium relationship between the 
study  variables.  The  long-term  estimation  results  showed  a  significant  positive  effect  of  total  
renewable energy capacity on the share of renewable energy sources in electricity production, 
reflecting the pivotal role of investment in energy infrastructure. Electricity production also 
registered a significant positive effect, albeit a relatively small one. Short-term results confirmed the 
existence of an effective error correction mechanism towards long-term equilibrium. 
Comparatively, Norway demonstrated the fastest rate of imbalance correction, making its model the 
most efficient benchmark. The study concludes that supporting policies to expand renewable 
capacity is crucial for promoting the energy transition and achieving electricity sustainability. 
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 BREUSCH–
PAGAN LM 
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Pesaran Cd  
  

    

  
  (%)   RESh 
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0.00 
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6.82 
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  ( ) 
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0.00 
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12.86 
0.00 
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0.001- 
0.00 

0.01- 
0.00 

0.01- 
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0.82 
0.00 

7.22 
0.00 

7.37 
0.00 

  
C  

63.34  59.01 
0.00  

59.35 
0.00  

squared-R  0.35  0.86  0.17  
S.E.of regression  26.01  11.98  11.82  

statistic-F 18.72  87.20  7.33  
statistic)-Prob (F 0.00  0.00  0.00  
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 R2FEM :

   )0.35 =R2FEM( . 
 R2PRM   :

)0.86=  R2PRM.(  
80,2=Fc   2.76= Ftab 

5%   
5.3.3  

 HAUSMAN:  
    

)HOUSMAN test( )Hausman, 1978( . 
  

H0  :  
H1    :  

5 : Hausman   
 

Correlated Random Effects - Hausman Test  
Pool: PAYS    
Test cross-section random effects  

     
     

Test Summary 
Chi-Sq. 
Statistic Chi-Sq. d.f. Prob.  

          Cross-section random 0.180286 2 0.9138 
 

 :  13.EVIEWS 
   

        Hausman ) Fixed Effects( )Effects Random(

18  .
 Square = 0.1803-Chi   df = 2. p = 0.9138

0.05

. 



–  : 2007 - 2024   
  
 

 

775 
 

 .
 

06   
6:    

    

 -25.83042 
 38.15196 
 -2.409917 

 -9.911627 
   EVEIWS13  

 6 
 .25.83-

 .38.15

 . 2.41-**-9.91** 
  . 

 
6.3.3 

      
 

 
1.6.3.3  

      
- )RESH( 

 . )EP( 
 0.01- RESH 0.01 

 . )TRC( 
7.37 . 59.35

 



 :764 - 791   :17 –  :01 )2026 (   

 
 

776 
 

- 

.  
2.6.3.3 

-  ²R =0.1515 (p = 0.0013) statistic = 7.338-F

 . 
 RESH)Rho = 0.93( ).Rho = 0.07(  
-

 
. 

. 
7.3.3) panal ardl :( 

1.7.3.3 :     
 

  (pesaran, 2007) 
 : LLC-2002) Levin, Lin et Chu .(  
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  :2Fisher X-ADF.  
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  Resh EP TCR 

LLC-2002) Levin, Lin et Chu (  
  

  
  -10.70 

 -0.009  9.18  

  0.00 
 0.49 0.99  

    -6.29  -1.60  

  0.00 0.04 
IPS-2003) Im, Pesaran et Shin ( 
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    0.00 0.90 0.99 

    - -4.82 -2.64 

  - 0.00 0.00 

ADF   
 

  
  27.01 9.35 0.98 

  0.00 0.31 0.99 

    - 34.44 24.57 

  - 0.00 0.00 
2PP FISHER X 

    19.15 18.97 22.88 

  0.00 0.01 0.00 

    - 61.41 14.75 

  - 0.00  0.00 

  I(0) I(1) I(1) 
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8 :PEDRONI 

     p_v 

 )DIMENION-WITHIN(  ) (  
Panel V-statistic  3.72 

 

0.00 

Panel RHO –statistic  -0.01 0.49  

Panel PP-statistic  -3.77 0.00  

Panel ADF-statistic  -3.62 0.00  

between- dimension 
Group RHO-statistic 0.32  0.62  

Group PP-statistic -5.55  0.00  

Group ADF-statistic -5.06  0.00  

  : EVEIWS13  
 Pedroni  .

 (Within-Dimension)Panel V-statistic Panel PP-statistic Panel 
ADF-statistic 1 0.05
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0,00  

-1.14 
0.00  

-0.02 
0.00  

-0.003 
0.00  

Resh 0.18 
0.04  

0.28 
0.00  

0.56 
0.00  

-0.48 
0.00  

EP  0.06 
0.00  

0.01 
0.00  

1.40 
0.00  

0.006 
0.00  

TRC  7.18 
0.00  

1.51 
0.00  

2.15 
0.00  

3.12 
0.00  

C 2.58 
0.11 

100.92 
0.35 

4..72 
0.41 

2.64 
0.20  
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