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		We adapt a biogeochemical model of an agroecosystem to account for optimal economic behavior on the part of agricultural producers. Two institutional management regimes are considered: one in which a representative producer does not account for stock pollution caused by use of agricultural inputs, and one in which the externality is internalized. Comparative statics of the steady state of the former problem are analyzed in order to gain insight into effects of potential policy and technological changes. Results show that a more realistic ecosystem component that includes nutrient cycling can qualitatively change optimal management practices relative to a one-state representation, potentially rendering systems "unsustainable" under some criteria and leading to policy instruments that exacerbate, rather than mitigate, external damages or the resource base. Moreover, the qualitative effect of changes in model parameters are not necessarily uniform across different agricultural systems, implying that a prescription for so-called "sustainable" management under one system may have unintended consequences for another system. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Agroecosystem, dynamic model, optimal control, stock externality, comparative statics, technological change

	
	

	
    

    
	

	
	
		JEL Classification: C61, Q16, Q24, Q53

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	






	
		Suggested Citation:
		Suggested Citation
	

	
		
			Bond,  Craig A. and Farzin,  Y. Hossein, Agroecosystem Modeling and Optimal Economic Decisions: Implications for Sustainable Agriculture. Optimal Control Applications and Methods, Forthcoming,  Available at SSRN: https://ssrn.com/abstract=1015415
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Craig A. Bond (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Colorado State University, Fort Collins - Department of Agriculture and Resource Economics  ( email )

			

			
			
				
				
				
					Fort Collins, CO  80523
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Y. Hossein Farzin

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of California, Davis - Department of Agricultural and Resource Economics  ( email )

			

			
			
				
				
				
					One Shields Avenue
Davis, CA  95616
United States
530-752-7610 (Phone)
530-752-5614 (Fax)

				

				
			

			
				
				
					HOME PAGE: http://farzin.ucdavis.edu/
				

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Oxford Centre for the Analysis of Resource Rich Economies (OxCarre)  ( email )

			

			
			
				
				
				
					University of Oxford, Department of Economics
Manor Road
Oxford, OX1 4AU
United Kingdom

				

				
			

			
				
				
					HOME PAGE: http://www.oxcarre.ox.ac.uk
				

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [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

				      122

			

		
		
		
			Abstract Views

			    1,485

		

		
		 
		
			Rank

			  416,720

		

		
	


	

	
		
			
				       21 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    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

                                    

                                

                                
                            

                        

                    

                
	
                    IO: Empirical Studies of Firms & Markets eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                IO: Empirical Studies of Firms & Markets eJournal

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

                                
                                    
                                        FOLLOWERS

                                            1,175

                                    

                                    
                                        PAPERS

                                           14,586

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    European Economics: Agriculture, Natural Resources & Environmental Studies eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                European Economics: Agriculture, Natural Resources & Environmental Studies eJournal

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

                                
                                    
                                        FOLLOWERS

                                            1,057

                                    

                                    
                                        PAPERS

                                            4,543

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Marco Da Rin at Tilburg University, Department of Finance, Francesco Giavazzi at University of Bocconi - Innocenzo Gasparini Institute for Economic Research (IGIER)National Bureau of Economic Research (NBER)

                                    

                                
                            

                        

                    

                
	
                    Environmental Economics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Environmental Economics eJournal

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

                                
                                    
                                        FOLLOWERS

                                              634

                                    

                                    
                                        PAPERS

                                           22,539

                                    

                                

                                
                            

                        

                    

                
	
                    Food Industry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Food Industry eJournal

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

                                
                                    
                                        FOLLOWERS

                                              618

                                    

                                    
                                        PAPERS

                                            8,048

                                    

                                

                                
                            

                        

                    

                
	
                    Sustainable Technology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Sustainable Technology eJournal

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

                                
                                    
                                        FOLLOWERS

                                              605

                                    

                                    
                                        PAPERS

                                            9,862

                                    

                                

                                
                            

                        

                    

                
	
                    Pollution eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Pollution eJournal

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

                                
                                    
                                        FOLLOWERS

                                              544

                                    

                                    
                                        PAPERS

                                            6,311

                                    

                                

                                
                            

                        

                    

                
	
                    Agricultural & Natural Resource Economics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Agricultural & Natural Resource Economics eJournal

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

                                
                                    
                                        FOLLOWERS

                                              524

                                    

                                    
                                        PAPERS

                                           20,433

                                    

                                

                                
                            

                        

                    

                
	
                    Ecosystem Ecology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Ecosystem Ecology eJournal

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

                                
                                    
                                        FOLLOWERS

                                               75

                                    

                                    
                                        PAPERS

                                            4,413

                                    

                                

                                
                            

                        

                    

                
	
                    Applied Ecology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Applied Ecology eJournal

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

                                
                                    
                                        FOLLOWERS

                                               71

                                    

                                    
                                        PAPERS

                                            5,179

                                    

                                

                                
                            

                        

                    

                
	
                    Agronomy & Soil Science eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Agronomy & Soil Science eJournal

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

                                
                                    
                                        FOLLOWERS

                                               60

                                    

                                    
                                        PAPERS

                                            4,825

                                    

                                

                                
                            

                        

                    

                
	
                    Ecological Modeling eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Ecological Modeling eJournal

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

                                
                                    
                                        FOLLOWERS

                                               52

                                    

                                    
                                        PAPERS

                                            1,214

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















    
        
            Recommended Papers

            	
                        
                        

                        
                        
                        National Income and the Environment

                        
                            By
                                
                                
                                    
                                    Geoffrey M. Heal
                                     and 
                                
                                    
                                    Bengt KristrÃ¶m
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Optimality or Sustainability?

                        
                            By
                                
                                
                                    
                                    Geoffrey M. Heal
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Sustainability and Hamiltonian Value

                        
                            By
                                
                                
                                    
                                    Y. Hossein Farzin
                                    
                                
                            

                        
                        
                    


                    
                        	
                            
                            

                            
                            
                            Alternative Sustainability Criteria, Externalities, and Welfare in a Simple Agroecosystem Model: A Numerical Analysis

                            
                                By
                                    
                                    
                                        
                                        Craig A. Bond
                                         and 
                                    
                                        
                                        Y. Hossein Farzin
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Can an Exhaustible Resource Economy Be Sustainable?

                            
                                By
                                    
                                    
                                        
                                        Y. Hossein Farzin
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Sustainability, Hamiltonian Value, and Nnp in a Cake-Eating Economy

                            
                                By
                                    
                                    
                                        
                                        Y. Hossein Farzin
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Conditions for Sustainable Optimal Economic Development

                            
                                By
                                    
                                    
                                        
                                        Y. Hossein Farzin
                                        
                                    
                                

                            

                            
                            
                        



            
            
                 
            
        

    

				

			

		


		
				
					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   0.117 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	

