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                    Abstract
Compliance is an important issue in environmental regulation. We discuss some of the key elements of the problem and analyze a situation where emissions are not random and firms are risk-neutral. We study the firm’s decision on emissions and compliance when the environmental regulation is based on standards and the enforcement agency audits the firm with a certain probability. We compare total emissions when environmental regulation is based on different instruments: standards, taxes, and tradable permits. We show that when compliance is an issue, environmental taxes are superior to the other instruments, and we analyze the (static) efficiency of the solution.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Measuring regulatory errors from environmental policy uncertainty
                                        
                                    

                                    
                                        Article
                                        
                                         28 August 2023
                                    

                                

                                Ana Espinola-Arredondo, Felix Munoz-Garcia & Dolores Garrido

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The welfare ranking of prices and quantities under noncompliance
                                        
                                    

                                    
                                        Article
                                        
                                         27 March 2015
                                    

                                

                                Pauli Lappi

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Prescriptive measures for environmental performance: emission standards, overcompliance, and monitoring
                                        
                                    

                                    
                                        Article
                                        
                                         15 October 2014
                                    

                                

                                Linus Nyiwul, Ekundayo Shittu & Kanwalroop K. Dhanda

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Becker G (1968) Crime and punishment: an optimal approach. J Polit Econ 76:169–217
Article 
    
                    Google Scholar 
                

	Cohen MA (1999) Monitoring and enforcement of environmental policy. In: Folmer H, Tiltenberg T (eds) The International Year-book of Environmental Resource Economics 1999/2000. Edward Elgar Publishing, Cheltenham

                    Google Scholar 
                

	Cohen MA (2000) Empirical Research on the Deterrent Effect of Environmental Monitoring and Enforcement. In: Environmental Law Institute. News Anal 30:10245–10252

                    Google Scholar 
                

	Cropper ML, Oates WE (1992) Environmental economics: a survey. J Econ Lit 30:675–740

                    Google Scholar 
                

	Dasgupta S, Laplante B, Maningi N, Wang H (2001) Inspections, pollution prices, and environmental performance: evidence from China. Ecol Econ 36:487–498
Article 
    
                    Google Scholar 
                

	Downing P (1983) Bargaining in pollution control. Policy Study J 11:577–86

                    Google Scholar 
                

	Foulon J, Lanoie P, Laplante B (2002) Incentives for pollution control: regulation or information? J Environ Econ Manage 44:169–187
Article 
    
                    Google Scholar 
                

	Franckx L (2002) The use of ambient inspections in environmental monitoring and enforcement when the Inspection Agency cannot commit itself to announced inspection probabilities. J Environ Econ Manage 43:71–92
Article 
    
                    Google Scholar 
                

	Garvie D, Keeler A (1994) Incomplete enforcement with endogenous regulatory choice. J Publ Econ 55:141–162
Article 
    
                    Google Scholar 
                

	Harford JD (1978) Firm behavior under imperfectly enforceable pollution standards and taxes. J Environ Econ Manage 5:26–43
Article 
    
                    Google Scholar 
                

	Harford JD (1987) Self-reporting of pollution and the firm’s behavior under imperfectly enforceable regulation. J Environ Econ Manage 14:293–303
Article 
    
                    Google Scholar 
                

	Helland E (1998) The enforcement of pollution control laws: inspection, violations and self- reporting. Rev Econ Stat 80:141–153
Article 
    
                    Google Scholar 
                

	Heyes A (1994) Environmental enforcement when “Inspectability” is endogenous: a model with overshooting properties. Environ Resource Econ 4:479–494
Article 
    
                    Google Scholar 
                

	Heyes A (2000) Implementing environmental regulation: enforcement and compliance. J Regul Econ 17:107–129
Article 
    
                    Google Scholar 
                

	Innes R (1999) Remediation and self-reporting in optimal law enforcement. J Publ Econ 72:379–393
Article 
    
                    Google Scholar 
                

	Keeler A (1991) Noncompliant firms in transferable discharge permit markets: some extensions. J Environ Econ Manage 21:180–189
Article 
    
                    Google Scholar 
                

	Kaplow L, Shavell S (1994) Optimal law enforcement with self-reporting behavior. J Polit Econ 102:583–606
Article 
    
                    Google Scholar 
                

	Livernois J, McKenna CJ (1999) Trust or consequences. enforcing pollution standards with self-reporting. J Publ Econ 71:415–440
Article 
    
                    Google Scholar 
                

	Macho-Stadler I, Pérez-Castrillo D (2006) Optimal enforcement policy and firms’ emissions and compliance with environmental taxes. J Environ Econ Manage 51:110–131
Article 
    
                    Google Scholar 
                

	Malik A (1990a) Avoidance, screening and regulatory enforcement. Rand J Econ 21:341–353
Article 
    
                    Google Scholar 
                

	Malik A (1990b) Markets for pollution control when firms are noncompliant. J Environ Econ Manage 18:97–106
Article 
    
                    Google Scholar 
                

	Malik A (1992) Enforcement costs and the choice of policy instruments for pollution control. Econ Inquiry 30:714–721
Article 
    
                    Google Scholar 
                

	Malik A (1993) Self-reporting and the design of policies for regulating stochastic pollution. J Environ Econ Manage 24:241–257
Article 
    
                    Google Scholar 
                

	Montero J-P (2002) Prices versus quantities with incomplete enforcement. J Publ Econ 85:435–454
Article 
    
                    Google Scholar 
                

	Polinsky AM, Shavell S (2000) The economic theory of public enforcement of the law. J Econ Lit 38:45–76

                    Google Scholar 
                

	Sandmo A (2000) The Public Economics of Environment. Oxford University Press, New York

                    Google Scholar 
                

	Sandmo A (2002) Efficient environmental policy with imperfect compliance. Environ Resource Econ 23:85–103
Article 
    
                    Google Scholar 
                

	Stranlund J, Dhanda KK (1999) Endogenous monitoring and enfrocement of a transferable emissions permit system. J Environ Econ Manage 38:267–282
Article 
    
                    Google Scholar 
                

	Weitzman M (1974) Prices versus quantities. Rev Econ Stud 41:477–491
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Economics and CODE, Universitat Autònoma de Barcelona, 08193, Bellaterra (Barcelona), Spain
Inés Macho-Stadler


Authors	Inés Macho-StadlerView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Inés Macho-Stadler.


Additional information
This paper originated from the AEE/REE presidential address for the XXX Simposio de Análisis Económico (Murcia 2005). It builds on the research project on optimal enforcement in environmental problems done in collaboration with David Pérez-Castrillo. I would like to thank David Pérez-Castrillo and Pau Olivella for their useful comments. I gratefully acknowledge the financial support from the Ministerio de Ciencia y Tecnología (BEC2003-01132) and the Generalitat de Catalunya (Barcelona Economics - CREA and 2005SGR-00836).


Rights and permissions
Reprints and permissions


About this article
Cite this article
Macho-Stadler, I. Environmental regulation: choice of instruments under imperfect compliance.
                    SpanEconRev 10, 1–21 (2008). https://doi.org/10.1007/s10108-007-9025-3
Download citation
	Published: 09 February 2007

	Issue Date: March 2008

	DOI: https://doi.org/10.1007/s10108-007-9025-3


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Environmental regulation
	Audits and compliance
	Environmental instruments

JEL Classification Numbers
	K32
	K42
	D82








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.199.198.16
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    