

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	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
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	Algorithms and the Changing Frontier

	
    
        
            
            







    
    










    
    
    
    











			
                    GMU School of Public Policy Research Paper No. 2014-02
 
        

    
	

	
	
		
		
			58 Pages
		
		

		Posted: 10 Jan 2014
		
			Last revised: 6 Jun 2014
		
		
	

	
		
			
			




	See all articles by Hezekiah AgwaraHezekiah Agwara
affiliation not provided to SSRN
Philip E. Auerswald
George Mason University - School of Policy, Government, and International Affairs
Brian D. Higginbotham
Independent


		

	
	
	
	
	


	
	
		
			[image: Multiple version icon]There are 2 versions of this paper
		
	


	
		
		

		
			
				

				
					

					
						
							
						

						
							
								
									Algorithms and the Changing Frontier

								
							
							
							
								GMU School of Public Policy Research Paper No. 2014-02
							

							
							
								
									Number of pages: 58
								
								
									Posted: 10 Jan 2014
								
								
									Last Revised: 06 Jun 2014
								
							

							
							
								
								You are currently viewing this paper
							

							
						

						
							
							Downloads
							  146
							
						

					

					
					

					
						
							
						

						
							
								
									Algorithms and the Changing Frontier
									

								
							
							
							
								NBER Working Paper No. w20039
							

							
							
								
									Number of pages: 58
								
								
									Posted: 14 Apr 2014
								
								
									Last Revised: 03 Apr 2023
								
							

							
						

						
							
							Downloads
							   26
							
						

					

					
				

			

		

	

	


	
	
	
	
		
		
	
	
		
			Date Written: October 1, 2013

		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		We first summarize the dominant interpretations of the "frontier" in the United States and predecessor colonies over the past 400 years: agricultural (1610s-1880s), industrial (1890s-1930s), scientific (1940s-1980s), and algorithmic (1990s-present). We describe the difference between the algorithmic frontier and the scientific frontier. We then propose that the recent phenomenon referred to as "globalization" is actually better understood as the progression of the algorithmic frontier, as enabled by standards that in turn have facilitated the interoperability of firm-level production algorithms. We conclude by describing implications of the advance of the algorithmic frontier for scientific discovery and technological innovation. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: algorithms, discovery, globalization, innovation, interoperability, information and communications technology/ICT, International Standards Organization/ISO, production recipes, supply chains, standards

	
	

	
    

    
	

	
	
		JEL Classification: D20, F60, L15, O31, O22, O33

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Agwara,  Hezekiah and Auerswald,  Philip Edgar and Higginbotham,  Brian D., Algorithms and the Changing Frontier (October 1, 2013). GMU School of Public Policy Research Paper No. 2014-02,  Available at SSRN: https://ssrn.com/abstract=2377168 or http://dx.doi.org/10.2139/ssrn.2377168 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Hezekiah Agwara

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				affiliation not provided to SSRN 

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Philip Edgar Auerswald (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				George Mason University - School of Policy, Government, and International Affairs  ( email )

			

			
			
				
				
				
					3351 Fairfax Dr.
Arlington, VA  22201
United States

				

				
			

			
				
				
					HOME PAGE: http://auerswald.org
				

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Brian D. Higginbotham

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Independent  ( email )

			

			
			
				
				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [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

				      146

			

		
		
		
			Abstract Views

			    2,947

		

		
		 
		
			Rank

			  315,968

		

		
	


	

	
		
			
				       97 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    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

                                    

                                

                                
                            

                        

                    

                
	
                    Economic History eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Economic History eJournal

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

                                
                                    
                                        FOLLOWERS

                                              696

                                    

                                    
                                        PAPERS

                                            7,535

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Chris Minns at London School of Economics & Political Science (LSE) - Department of Economic History, Jeffrey G. Williamson at Harvard University - Department of Economics, Laird Bell Professor of Economics, Emeritus

                                    

                                
                            

                        

                    

                


            

            
                
                

                	
                    Economic Growth eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Economic Growth eJournal

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

                                
                                    
                                        FOLLOWERS

                                              628

                                    

                                    
                                        PAPERS

                                           14,954

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        William Easterly at New York University - Department of Economics

                                    

                                
                            

                        

                    

                
	
                    Development Economics: Regional & Country Studies eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Development Economics: Regional & Country Studies eJournal

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

                                
                                    
                                        FOLLOWERS

                                              582

                                    

                                    
                                        PAPERS

                                           27,019

                                    

                                

                                
                            

                        

                    

                
	
                    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

                                    

                                

                                
                            

                        

                    

                
	
                    Business History eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Business History eJournal

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

                                
                                    
                                        FOLLOWERS

                                              374

                                    

                                    
                                        PAPERS

                                            1,668

                                    

                                

                                
                            

                        

                    

                
	
                    Innovation & Geography eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Innovation & Geography eJournal

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

                                
                                    
                                        FOLLOWERS

                                              179

                                    

                                    
                                        PAPERS

                                            5,235

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					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   0.094 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
