

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content












	

	

	
	

	

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		
			
				
			
				
			
		

		
            

		
		
		
			
				
			
		
			
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	Quantifying Embodied Technological Change

	
    
        
            
            







    
    










    
    
    
    











			
        

    
	

	
	
		
		
			50 Pages
		
		

		Posted: 14 May 2003
		
		
		
	

	
		
			
			




	See all articles by Plutarchos SakellarisPlutarchos Sakellaris
Athens University of Economics and Business
Daniel J. Wilson
University of Maryland - Department of Economics


		

	
	
	
	
	



	
	
	
	
		
		
	
	
		
			Date Written: July 2002

		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		We estimate the rate of embodied technological change directly from plant-level manufacturing data on current output and input choices along with histories on their vintages of equipment investment. Our estimates range between 8 and 17 percent for the typical U.S. manufacturing plant during the years 1972-1996. Any number in this range is substantially larger than is conventionally accepted with some important implications.    

First, the role of investment-specific technological change as an engine of growth is even larger than previously estimated. Second, existing producer durable price indices do not adequately account for quality change. As a result, measured capital stock growth is biased. Third, if accurate, the Hulten and Wykoff (1981) economic depreciation rates may primarily reflect obsolescence. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: productivity growth, embodied technological change, equipment investment, plant, producer durable price index

	
	

	
    

    
	

	
	
		JEL Classification: O3, D24, L60

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Sakellaris,  Plutarchos and Wilson,  Daniel J., Quantifying Embodied Technological Change (July 2002).  Available at SSRN: https://ssrn.com/abstract=357963 or http://dx.doi.org/10.2139/ssrn.357963 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Plutarchos Sakellaris (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Athens University of Economics and Business  ( email )

			

			
			
				
				
				
					76 Patission Street
Athens, 104 34
Greece
+302108203304 (Phone)
+3012108203383 (Fax)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Daniel J. Wilson

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Maryland - Department of Economics  ( email )

			

			
			
				
				
				
					College Park, MD  20742
United States
301-405-4636 (Phone)
301-405-3542 (Fax)

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [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

				      129

			

		
		
		
			Abstract Views

			    1,414

		

		
		 
		
			Rank

			  399,582

		

		
	


	
		
            
            	        5 Citations
		

	

	
		
			
				       19 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    European Central Bank Research Paper Series

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                European Central Bank Research Paper Series

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

                                
                                    
                                        FOLLOWERS

                                            8,328

                                    

                                    
                                        PAPERS

                                            3,236

                                    

                                

                                
                            

                        

                    

                
	
                    Capital Markets: Market Microstructure eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Capital Markets: Market Microstructure eJournal

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

                                
                                    
                                        FOLLOWERS

                                            2,416

                                    

                                    
                                        PAPERS

                                            8,016

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















    
        
            Recommended Papers

            	
                        
                        

                        
                        
                        Have Newer Cardiovascular Drugs Reduced Hospitalization?  Evidence from Longitudinal Country-Level Data on 20 OECD Countries, 1995-2003

                        
                            By
                                
                                
                                    
                                    Frank R. Lichtenberg
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        The Quality of Medical Care, Behavioral Risk Factors, and Longevity Growth

                        
                            By
                                
                                
                                    
                                    Frank R. Lichtenberg
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Who Is Responsible for Your Health: You, Your Doctor or New Technologies?

                        
                            By
                                
                                
                                    
                                    Vincenzo Atella
                                     and 
                                
                                    
                                    Francesco D'amico
                                    
                                
                            

                        
                        
                    


                    
                        	
                            
                            

                            
                            
                            Pharmaceutical Innovation and the Longevity of Australians: A First Look

                            
                                By
                                    
                                    
                                        
                                        Frank R. Lichtenberg
                                         and 
                                    
                                        
                                        Gautier Duflos
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Response to Baker and Fugh-Bermanâ€™s Critique of My Paper, 'Why Has Longevity Increased More in Some States than in Others?'

                            
                                By
                                    
                                    
                                        
                                        Frank R. Lichtenberg
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Response to Baker and Fugh-Berman's Critique of My Paper, 'Why Has Longevity Increased More in Some States than in Others?'

                            
                                By
                                    
                                    
                                        
                                        Frank R. Lichtenberg
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            The Contribution of Pharmaceutical Innovation to Longevity Growth in Germany and France

                            
                                By
                                    
                                    
                                        
                                        Frank R. Lichtenberg
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Drug Therapy Adherence and Health Outcomes in Presence of Physician and Patient Unobserved Heterogeneity

                            
                                By
                                    
                                    
                                        
                                        Vincenzo Atella, 
                                        
                                    
                                        
                                        Federico Belotti, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Has Pharmaceutical Innovation Reduced Social Security Disability Growth?

                            
                                By
                                    
                                    
                                        
                                        Frank R. Lichtenberg
                                        
                                    
                                

                            

                            
                            
                        



            
            
                 
            
        

    

				

			

		


		
				
					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-l200 in   0.094 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
