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		Abstract

		Research and development has always played a strategically important role in the survival and the growth of technology-based firms. R&D is positively linked to company performance measures such as sales, productivity and shareholder returns and in addition to this, facing increased competition, as a result of globalization the viability of many established firms is based on the efficiency of their R&D activities. Similar to other business models, R&D systems are characterized by complex structure and dynamic behavior. It's often difficult to predict or trace the consequences of certain decisions due to the existence of delays, non-linearities and causal feedback inherent to such systems, in other words, the effect of making a decision in one part of the R&D function can manifest itself in another part of the business system at an unexpected time. There's a widely held belief that System Dynamics is the only way for challenging the increasing complexity of decision making in general and the best solution to avoid unintended consequences. This paper investigates the links between complex decision making in R&D management by describing how a dynamic simulation model, which broadly characterizes the causal feedback structure and the dynamic behavior of a typical R&D system, can be built to increase R&D systems efficiency. In this paper, first we start with defining R&D and its different types, and highlighting the importance of R&D. Then systems are defined and we explore complexity and its different types within the systems. As the next step we provide an answer to the question, how decision making complexities are originated in R&D. Then we take a brief look at the history of system dynamics and we become familiar with system dynamics tools (i.e. Causal Loop Diagrams and Stock and Flow Diagrams). Finally we get into modeling complexities faced in R&D decision making by system dynamics approach, starting from basic models and ending with more complex ones. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: System Dynamics, Decision Making, Research and Development (R&D), Dynamic Behavior, Causal Feedback, Dynamic Simulation Model, Causal Loop Diagrams (CLDs), Stock and Flow Diagrams (SFDs)

	
	

	
    

    
	

	
	
		JEL Classification: L1, L11,Â L7,Â M11,Â M12,Â Q31,Â Q32,Â M1,Â M54,Â O1,Â O3,Â P42,Â P24,Â P23,Â L17,Â O32Â Â Â 

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	






	
		Suggested Citation:
		Suggested Citation
	

	
		
			Golnam,  Arash and Ale Ebrahim,  Nader, Applying System Dynamics to Confront Complex Decision Making in R&D Systems (November 22, 2005). 5th Conference of Industries and Mines R&D Centers, November 22-23, 2005,  Available at SSRN: https://ssrn.com/abstract=1803765
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Arash Golnam

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				The Society of Iranian Industries & Mines - Research & Development Centers  ( email )

			

			
			
				
				
				
					Tehran
Iran

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Nader Ale Ebrahim (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Research and Technology Department, Alzahra University, Vanak, Tehran, Iran, Postcode: 19938 93973  ( email )

			

			
			
				
				
				
					Iran

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Centre for Research Services, Institute of Management and Research Services (IPPP), University of Malaya (UM)  ( email )

			

			
			
				
				
				
					Kuala Lumpur, Wilayah Persekutuan 50603
University of Malaya (UM)
Kuala Lumpur, Wilayah Persekutuan 50603
Malaysia

				

				
			

			
				
				
					HOME PAGE: http://https://umresearch.um.edu.my/
				

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Malaya (UM) - Department of Engineering Design and Manufacture  ( email )

			

			
			
				
				
				
					Kuala Lumpur, 50603
Malaysia

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				      338

			

		
		
		
			Abstract Views

			    2,156

		

		
		 
		
			Rank

			  163,743

		

		
	


	

	
		
			
				       12 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    IO: Theory eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                IO: Theory eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              907

                                    

                                    
                                        PAPERS

                                           14,587

                                    

                                

                                
                            

                        

                    

                
	
                    Microeconomics: Production, Market Structure & Pricing eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Microeconomics: Production, Market Structure & Pricing eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              756

                                    

                                    
                                        PAPERS

                                           15,874

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Development of Innovation eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Development of Innovation eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              471

                                    

                                    
                                        PAPERS

                                            5,780

                                    

                                

                                
                            

                        

                    

                
	
                    Management of Innovation eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Management of Innovation eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              293

                                    

                                    
                                        PAPERS

                                            6,802

                                    

                                

                                
                            

                        

                    

                
	
                    Information Systems & Economics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Information Systems & Economics eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              224

                                    

                                    
                                        PAPERS

                                           14,631

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Erik Brynjolfsson at National Bureau of Economic Research (NBER)

                                    

                                
                            

                        

                    

                
	
                    Information Systems: Behavioral & Social Methods eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Information Systems: Behavioral & Social Methods eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              183

                                    

                                    
                                        PAPERS

                                            7,706

                                    

                                

                                
                            

                        

                    

                
	
                    Decision-Making & Management Science eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Decision-Making & Management Science eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              159

                                    

                                    
                                        PAPERS

                                            5,383

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
	
		
	
		
	
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.079 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	

