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Abstract:  
This research paper aims to study the impact of research and development activities on the 

economic growth rate of a group of developing countries (24 countries), using the panel data for the 
period 2000-2020. The Pesaran (2004) (CD) test was used to test the independence of the segments, 
and three unit root tests were used, one from first-generation tests, the LLC test, and tow from the 
second-generation tests, the CADF and the CIPS test proposed by Pesaran, he Westerlund test was 
also used to test the existence of cointegration between the economic growth rate and the rest of the 
variables, and the model proposed by Swamy in 1970 ,random coefficient model (RCM). was used. 
The results of the estimates show that spending on research and development expenditure had a 
negative and significant effect on the economic growth of each of (Azerbaijan, Belarus, Armenia, 
Colombia, Serbia, Singapore, Ukraine), and the existence of a negative and significant impact of 
patents for residents on the economic growth of each of (Tunisia, Egypt, Turkey, Romania, 
Armenia, Cuba), and on the contrary, the patents for residents had a reverse and significant effect 
on economic growth in India, Azerbaijan and Belarus. 

 
Keywords: research and development expenditure, patents for residents, economic growth rate, 
random coefficient model 
JEL Classification: O40 O49 
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 Westerlund.  

6.1. : 
     

 .
Pesaran 

  CD 
Cross-section Dependence ) ( 

20)Pesaran,2004( T>N.   
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:  
 

 
T  :N  :  .  :

  

  
     )2 (

0.05RDE.  
) 2 :( Pesaran  

  CD-test p-value  corr  Abs(corr)  

G  36.35  0.000  0.477  0.482  
RDE  0.17  0.863  0.002  0.461  

GFCF  11.81  0.000  0.155  0.337  
L  5.83  0.000  0.077  0.456  

PAT  2.41 -  0.016  0.032 -  0.484  
  stata15                                                              
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RDE PAT L GFCF D C

-8.15897 (0.219) .0075691 (0.494) .3338431 (0.308) .0870443 (0.609) -2.963367 (0.004) -13.68432 (0.498)

wald ch2(5)   13.93(0.0160)
 -24.5777 (0.069) .086931 (0.001) -.1976616 (0.709) -.153086 (0.284) -3.635373 (0.060) 15.00711 (0.618)

-53.65967 (0.000) .0940041 (0.000) .8892637 (0.026) .084738 (0.579) -.1460583 (0.942) -60.76067 (0.018)
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