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		Abstract

		Can directed technical change be used to combat climate change? We construct new firm-level panel data on auto industry innovation distinguishing between "dirty" (internal combustion engine) and "clean" (e.g. electric and hybrid) patents across 80 countries over several decades. We show that firms tend to innovate relatively more in clean technologies when they face higher tax-inclusive fuel prices. Furthermore, there is path dependence in the type of innovation both from aggregate spillovers and from the firm's own innovation history. Using our model we simulate the increases in carbon taxes needed to allow clean to overtake dirty technologies. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	






	
		Suggested Citation:
		Suggested Citation
	

	
		
			Aghion,  Philippe and Dechezleprêtre,  Antoine and Hemous,  David and Martin,  Ralf and Van Reenen,  John Michael, Carbon Taxes, Path Dependency and Directed Technical Change:  Evidence from the Auto Industry (December 2012). NBER Working Paper No. w18596,  Available at SSRN: https://ssrn.com/abstract=2186325
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Philippe Aghion (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				College de France and London School of Economics and Political Science, Fellow  ( email )

			

			
			
				
				
				
					London
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Centre for Economic Policy Research (CEPR) 

			

			
			
				
				
				
					London
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				National Bureau of Economic Research (NBER) 

			

			
			
				
				
				
					1050 Massachusetts Avenue
Cambridge, MA  02138
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Antoine Dechezleprêtre

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				London School of Economics & Political Science (LSE)  ( email )

			

			
			
				
				
				
					Houghton Street
London, WC2A 2AE
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						David Hemous

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				University of Zürich  ( email )

			

			
			
				
				
				
					Zürich
Switzerland

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Centre for Economic Policy Research (CEPR) 

			

			
			
				
				
				
					London
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ralf Martin

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				London School of Economics & Political Science (LSE) - Department of Economics  ( email )

			

			
			
				
				
				
					Houghton Street
London WC2A 2AE
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Imperial College Business School  ( email )

			

			
			
				
				
				
					South Kensington Campus
Exhibition Road
London SW7 2AZ, SW7 2AZ
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						John Michael Van Reenen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				London School of Economics - Centre for Economic Performance (CEP)  ( email )

			

			
			
				
				
				
					Houghton Street
London WC2A 2AE
United Kingdom
+44 20 7955 6976 (Phone)
+44 20 7955 6848 (Fax)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Institute for Fiscal Studies (IFS)  ( email )

			

			
			
				
				
				
					7 Ridgmount Street
London, WC1E 7AE
United Kingdom
+44 20 7240 6740 (Phone)
+44 20 7240 6136 (Fax)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Centre for Economic Policy Research (CEPR) 

			

			
			
				
				
				
					London
United Kingdom

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research you’d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       42

			

		
		
		
			Abstract Views

			    1,054

		

		
		
	


	
		
            
            	      137 Citations
		

	

	
		
			
				       90 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    NBER Working Paper Series

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                NBER Working Paper Series

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

                                
                                    
                                        FOLLOWERS

                                           12,244

                                    

                                    
                                        PAPERS

                                           32,680

                                    

                                

                                
                            

                        

                    

                
	
                    Entrepreneurship & Economics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Entrepreneurship & Economics eJournal

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

                                
                                    
                                        FOLLOWERS

                                            1,304

                                    

                                    
                                        PAPERS

                                           11,637

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Political Economy: Taxation, Subsidies, & Revenue eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Political Economy: Taxation, Subsidies, & Revenue eJournal

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

                                
                                    
                                        FOLLOWERS

                                            1,174

                                    

                                    
                                        PAPERS

                                           13,481

                                    

                                

                                
                            

                        

                    

                
	
                    IO: Productivity, Innovation & Technology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                IO: Productivity, Innovation & Technology eJournal

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

                                
                                    
                                        FOLLOWERS

                                            1,060

                                    

                                    
                                        PAPERS

                                           29,171

                                    

                                

                                
                            

                        

                    

                
	
                    Politics & Energy eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Politics & Energy eJournal

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

                                
                                    
                                        FOLLOWERS

                                              677

                                    

                                    
                                        PAPERS

                                           14,334

                                    

                                

                                
                            

                        

                    

                
	
                    Sustainable Technology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Sustainable Technology eJournal

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

                                
                                    
                                        FOLLOWERS

                                              605

                                    

                                    
                                        PAPERS

                                            9,850

                                    

                                

                                
                            

                        

                    

                
	
                    Econometric Modeling: Microeconometric Models of the Environment eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Econometric Modeling: Microeconometric Models of the Environment eJournal

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

                                
                                    
                                        FOLLOWERS

                                              586

                                    

                                    
                                        PAPERS

                                              941

                                    

                                

                                
                            

                        

                    

                
	
                    Pollution eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Pollution eJournal

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

                                
                                    
                                        FOLLOWERS

                                              544

                                    

                                    
                                        PAPERS

                                            6,309

                                    

                                

                                
                            

                        

                    

                
	
                    Sustainable Transport eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Sustainable Transport eJournal

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

                                
                                    
                                        FOLLOWERS

                                              537

                                    

                                    
                                        PAPERS

                                            3,018

                                    

                                

                                
                            

                        

                    

                
	
                    Economics of Innovation eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Economics of Innovation eJournal

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

                                
                                    
                                        FOLLOWERS

                                              342

                                    

                                    
                                        PAPERS

                                           20,487

                                    

                                

                                
                            

                        

                    

                
	
                    Energy Finance, Efficiency & Storage eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Energy Finance, Efficiency & Storage eJournal

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

                                
                                    
                                        FOLLOWERS

                                              134

                                    

                                    
                                        PAPERS

                                            2,802

                                    

                                

                                
                            

                        

                    

                
	
                    Energy eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Energy eJournal

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

                                
                                    
                                        FOLLOWERS

                                               89

                                    

                                    
                                        PAPERS

                                           14,994

                                    

                                

                                
                            

                        

                    

                
	
                    Agricultural, Economic, Political & Social Geography eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Agricultural, Economic, Political & Social Geography eJournal

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

                                
                                    
                                        FOLLOWERS

                                               44

                                    

                                    
                                        PAPERS

                                            6,946

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















    
        
            Recommended Papers

            	
                        
                        

                        
                        
                        Directed Technical Change

                        
                            By
                                
                                
                                    
                                    Daron Acemoglu
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Offshoring and Directed Technical Change

                        
                            By
                                
                                
                                    
                                    Daron Acemoglu, 
                                    
                                
                                    
                                    Gino A. Gancia, ...
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Offshoring and Directed Technical Change

                        
                            By
                                
                                
                                    
                                    Daron Acemoglu, 
                                    
                                
                                    
                                    Gino A. Gancia, ...
                                    
                                
                            

                        
                        
                    


                    
                        	
                            
                            

                            
                            
                            The Environment and Directed Technical Change

                            
                                By
                                    
                                    
                                        
                                        Daron Acemoglu, 
                                        
                                    
                                        
                                        Philippe Aghion, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            The Environment and Directed Technical Change

                            
                                By
                                    
                                    
                                        
                                        Daron Acemoglu, 
                                        
                                    
                                        
                                        Philippe Aghion, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            The Environment and Directed Technical Change

                            
                                By
                                    
                                    
                                        
                                        Daron Acemoglu, 
                                        
                                    
                                        
                                        Philippe Aghion, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Offshoring and Directed Technical Change

                            
                                By
                                    
                                    
                                        
                                        Daron Acemoglu, 
                                        
                                    
                                        
                                        Gino A. Gancia, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Appropriate Technology and Growth

                            
                                By
                                    
                                    
                                        
                                        Susanto Basu
                                         and 
                                    
                                        
                                        David N. Weil
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            The World Technology Frontier

                            
                                By
                                    
                                    
                                        
                                        Francesco Caselli
                                         and 
                                    
                                        
                                        Wilbur John Coleman
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Long-Run Substitutability between More and Less Educated Workers: Evidence from U.S. States 1950-1990

                            
                                By
                                    
                                    
                                        
                                        Antonio Ciccone
                                         and 
                                    
                                        
                                        Giovanni Peri
                                        
                                    
                                

                            

                            
                            
                        



            
            
                 
            
        

    

				

			

		


		
				
					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 © 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   0.209 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	

