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ENVSCI 670:  Environmental and Energy Economics

Course Prerequisites:  Admission to the Environmental Sciences Graduate Program or consent of instructor.  

Course Objectives:  This course introduces you to the economist's approach to solving environmental problems and related aspects of energy markets.  The first part of the course concentrates on the economic theory used to solve environmental problems, including those associated with energy production and utilization.  In the latter half of the course, the theory will be used as a framework to approach a wide range of environmental and energy issues.  The course is designed for graduate students with minimal backgrounds in economics.  The purpose of the course is to expose you to sufficiently rigorous economic analysis to enable you to appreciate the usefulness of the economic approach to environmental and energy-related problem solving and to enable you to critique economic analyses you may be presented with in future decision-making roles.  Thus, the course will spend considerable time on the application of economic techniques to relevant policy problems.

Evaluation of Student Performance:  There will be a take home exercise (10% of grade), a mid-term (30% of grade) and a substantial (15-20 page) analytic paper (50% of grade) required for the course.  The remaining 10% of your grade will be based on class participation.  The paper will provide a “hands on” opportunity for you to use your newly learned skills on a pollution or energy topic of your choice.  You will be required to analyze the problem from an economic perspective and to write a concise policy analysis suggesting and evaluating alternative economically motivated solutions to the problem.  It is hoped that such an exercise will reinforce the analytic techniques taught in the course and demonstrate the limits of these techniques when applied to real world policy problems.  It will also illustrate the importance of using these techniques in conjunction with scientific information and how they interact with political forces.

Syllabus:  There will be one required textbook for the course,  Environmental and Natural Resource Economics by Tom Tietenberg and Lynne Lewis, 8th ed., 2009 (TT) and additional readings (available on Blackboard Vista as outlined below).  

I. Introduction:What is environmental economics and a brief history of the U.S. concerns with environmental problems.


TT Chapter 1 


W.E. Oates, “Forty Years in an Emerging Field,” Resources, Resources for the Future, Fall 1999, pp. 8-11.

II. Some Basic Economic Concepts - supply and demand, elasticity, opportunity cost, marginal cost, and profit
     maximization.


"Economic Coordination and the Price System", pp. 53-80 from Chapter 4 in Alan Randall, Resource Economics,  
An Economic Approach to National Resource and Environmental Policy, John Wiley, 1987.
  III.Welfare Economics and the Theory of Environmental Economics

A) Welfare Economics and Necessary Economic Concepts for Understanding Economic Efficiency

TT Chapter 2

    "Efficiency and Economic Well-Being," Chapter 5 in Alan Randall, Resource Economics.

                  R. Solow, "Sustainability: An Economist's Perspective," Chapter 11 in Economics of the Environment, R. 
                  
     Dorfman and N. Dorfman (eds), 3rd edition, W.W. Norton, 1993.


     M.A. Toman, "Economics and 'Sustainability,'"  Land Economics, 70(4),  November 1994, pp. 399-413


     R.B. Howarth, “Toward an Operational Sustainability Criterion,” Ecological Economics,

     Vol. 63, 2007, pp. 656-663.
     Schwartz, et al., Editorial, “Sustaining Sustainability: Approaches and Contexts,” Journal of 
     Environmental Management, 90, 2009, pp. 3687-3689.

  B) Market Failures -- Externalities, Public Goods, and Common Property Resources.


    TT Chapter 4

    Schelling, Thomas, "On the Ecology of Micromotives,"  The Public Interest, Fall 1971, pp. 61-98

                (Skim pages 79-90).

IV. Regulatory and Economic Solutions to Environmental Problems


TT Chapter 15

S. Farber, et al., "A Tax Incentive Tool for Environmental Management:  An Environmental Scorecard," 
Ecological Economics, 12 (1995), pp. 183-89.


C.L. Kling, "Environmental Benefits from Marketable Discharge Permits......", Ecological Economics, 11 (1994), 
pp. 57-64.


W. Harrington and R. D. Morgenstern, “Economic Incentives versus Command and Control,” Resources, 


Fall/Winter 2004, pp. 13-17.
V. Evaluating Economic Efficiency (Using Economics in the Real World

A) Benefit-Cost Analysis


    TT Chapter 3

    T. Brennan, "Discounting the Future: Economics and Ethics, " Resources, Resources for the Future, Summer 
     
    1995, pp. 3-6.

    R. Newell and W. Pizer, “Discounting the Benefits of Climate Change Policies Using Uncertain 

    Rates,” Resources, Winter 2002, pp. 15-20.
    J.A. Lesser and R.O. Zerbe, "What Can Economic Analysis Contribute to the Sustainability Debate," 
 
  
    Contemporary Economic Policy, July, 1995, pp. 88-100.


    Merrifield, John, “Sensitivity Analysis in Benefit Cost Analysis: A Key to Increased Use and Acceptance,” 
  
    Contemporary Economic Policy, Vol. 15, July 1997, pp82-92.

`
   Case Study:


    Cicchetti, Charles and A.M. Freeman III, "The Trans-Alaska Pipeline: An Economic Analysis of Alternatives" 


    in Pollution, Resources and the Environment, edited by Alain Enthoven and A. Myrick Freeman III, 1973.


    "The Past Surfaces in Alaska's Troubled Waters -Senate Heard Warning in '73," Michael Kranish, The Boston 
    
    Globe, March 28, 1989.


    “Justices Pare Jury Award in Exxon Valdez Oil Spill Case,” The Boston Globe , June 26, 2008.

B) Measuring Environmental Damages/Clean-Up Benefits

A. Myrick Freeman III "Estimating the Benefits of Environmental Regulations," Chapter 8 in Bentkover et al., Benefits Assessment: The State of the Art-Technology Risk & Society, 1986.



1) Aggregate and Disaggregate Epidemiology



2) Valuing Nonmarket Effects.



    i) Human Life



        M. Cropper and P. Portney, "Discounting Human Lives," Resources, Resources for the Future Inc., 


        Summer, 1992, No. 108, p.1-4.



        VanHoutven, George and Cropper, Maureen L, “When is Life Too Costly to Save? The Evidence 


        from U.S. Environmental Regulations”, Journal of Environment Economic Management, 30, pp.  


        348-368, 1996.



        A. Krupnick, “How Much Will People Pay for Longevity?,” Resources, Winter 2001, pp. 14-17.
        Mrozek and Taylor, “What Determines the Value of Life? A Meta-Analysis,” Journal of Policy

        Analysis and Management, Vol. 21, No. 2, 253-270, 2002.

        

        A. Krupnick, “The Value of Reducing Risk of Death: A Policy Perspective,” Journal of Policy

        Analysis and Management, Vol. 21, No. 2, 275-282, 2002.

         

         J. K. Hammitt, “Understanding Differences in Estimates of the Value of Mortality Risk,” Journal of 



         Policy Analysis and Management, Vol. 21, No. 2, 275-282, 2002.


    ii) Indirect Willingness to Pay and Hedonic Prices



        R.G. Cummings,et al. "General Methods for Benefits Assessment," Chapter 6 (pp. 161-197) in 


        Benefits Assessment, J.D. Bentkover, et al. (eds), Kluwer Academic Press, 1986.

          

        D. Kirshner & D. Moore, "The Effect of San Francisco Bay Water Quality on Adjacent Property 


        Values," Journal of Environmental Management, Vol. 27, 1989, pp. 263-274.



         P. Brucato, J.C. Murdoch, and M.A. Thayer, "Urban Air Quality  Improvements: A Comparison of 


        Aggregate Health and Welfare Benefits to Hedonic Price Differentials,"  Journal of Environmental


        Management, 1990, (30), pp. 265-279.



        V.K. Smith and J.C. Huang, "Can Markets Value Air Quality?  A Meta-Analysis of Hedonic 




        Property Value Models," Journal of Political Economy, 1995, vol. 103, no. 1, pp. 209-227.



         C. Tra, “A Discrete Choice Equilibrium Approach to Valuing Large Environmental Changes,” 

         Journal of Public Economics, 94, 2010, pp. 183-196.
         

  iii) Direct Willingness to Pay



        T.C. Brown and R. Gregory, “Why the WTA-WTP Disparity Matters,” Ecological

        Economics 28 (1999), pp. 323-335.
        J.K. Horowitz and K. E. McConnell, “A Review of WTA/WTP Studies,” Journal of Environmental 
        Economics and Management, 44, 2002, pp. 426-447.



 (a.) Contingent Valuation 



        P.R. Portney, "The Contingent Valuation Debate: Why Economists Should Care,"  Journal of 


        Economic Perspectives 8(4) Fall 1994, pp. 3-18.



       W.M. Hanemann, "Valuing the Environment through Contingent Valuation," Journal of Economic 


        Perspectives, 8(4) Fall 1994, pp. 19-44.



        P.A. Diamond and J.A. Hausman, "Contingent Valuation: Is Some Number Better than No 



        Number?"  Journal of Economic Perspectives,  8(4) Fall 1994, pp. 45-64.

        R.T. Carson, N. Flores, and N. Meade, “ Contingent Valuation: Controversies and Evidence,”

        Environmental and Resource Economics, 19, 2001, pp. 173-210.

V. Kerry Smith, "Rethinking the Rithmetic of Damage Assessment," Journal of Policy Analysis and 

   

        Management, Vol. 12, No. 3, Summer, 1993, pp. 589-595.



        R.T. Carson, “Valuation of Tropical Rainforests: Philosophical and Practical Issues in the Use of 

        Contingent Valuation,” Ecological Economics, Vol. 24, 1998, pp. 15-29.



         M. Delucchi, J. Murphy, and D. McCubbin, “The Health and Visibility Cost of Air Pollution: A

         Comparison of Estimation Methods,” Journal of Environmental Management, Vol. 64, pp. 139-152, 

         2002.
         H. Banzhaf, et.al., “Valuation of Natural Resource Improvements in the Adirondacks,” Land

         Economics, 82 (3), August 2006, pp. 445-464.
       



(b.) Option Demand and Existence Values



       David S. Brookshire and V. Kerry Smith, "Measuring Recreation Benefits: Conceptual and 



       Empirical  Issues," Water Resources  Research , Vol. 23, No.5, May 1987, pp. 931-935.



       T.H. Stevens, et. al., "Existence Value of Wildlife," Land Economics, Vol. 67, No. 4, November 


       1991, pp. 390-400.



       D.H. Rosenthal and R.H. Nelson, "Why Existence Value Should Not Be Used in Cost-Benefit 




       Analysis," Journal of Policy Analysis and Management, Vol. 11, No. 1, Winter 1992, pp. 116-122.



       R.J. Kopp, "Why Existence Value Should Be Used in Cost-Benefit Analysis," Journal of Policy 


       Analysis and Management, Vol. 11, No. 1, Winter 1992, pp. 123-130.

        

       J.B. Loomis and D.S. White, "Economic Benefits of Rare and Endangered Species: Summary and 


       Meta-Analysis,"  Ecological Economics, 18 (1996), 197-206.



       Gowdy, John M., “The Value of Biodiversity:  Markets, Society, and Ecosystems,” Land Economics, 



       73(1)  Feb. 1997, 25-41.



       G.M. Brown and J.F. Shogren, “Economics of the Endangered Species Act,” Journal of Economic 

        Perspectives, vol. 12 (3), Summer 1998, pp. 3-20.

                    A. Metrick and M.L. Weitzman, “Conflicts and Choices in Biodiversity Preservation,” Journal of 

                    Economic Perspectives, vol. 12 (3), Summer 1998, pp. 21-34.

                                 P. Nunes and J. van den Bergh, “Economic Valuation of Biodiversity: Sense or Nonsense?,” 
                                 Ecological Economics, 39:2001, pp. 203-222.

                                 J.V. Siikamaki, “Biodiversity: What it Means, How it Works, and What the Current Issues Are,” 
                                 Resources, Number 168, Spring 2008, Resources for the Future, pp. 13-17.
C) Benefit Transfer

S. Colombo and N. Hanley, “How Can We Reduce the Errors From Benefits Transfer?  An Investigation Using the Choice Experiment Method,” Land Economics, 84 (1), February 2008, pp. 128-147.
D)  Dealing With Uncertainty and Environmental Risk


     R. W. Rycroft, J. Regens, and T. Dietz, "Incorporating Risk Assessment and Benefit-Cost Analysis in 
   

     Environmental Management," Risk Analysis, Vol. 8, No. 3, 1988, pp. 415-420.


      R. P. Berrens, et al, “Implementing the Safe Minimum Standard Approach,” Land Economics, Vol. 74, No. 2, 

      May 1998, pp. 147-61.

      R.A. Pollak, “Imagined Risks and Cost-Benefit Analysis,” American Economic Review, Vol. 88, No. 2, May 

      1998, pp. 376-80.


E) Costs    

VI.
Applying Market Incentives to Real World Problems

A. Myrick Freeman, “Environmental Policy Since Earth Day I: What Have we Gained?,” Journal of Economic Perspectives, Vol. 16, No. 1, Pages 125-146, Winter 2002.

A) Air Pollution


     TT Chapter 16

      R. Schmalensee, et al, “An Interim Evaluation of Sulfur Dioxide Emissions Trading,” Journal of Economic 

      Perspectives, Vol. 12, No. 3, Summer 1998, pp. 53-68.

      R.N. Stavins, “What Can We Learn From the Grand Policy Experiment?  Lessons from S02  Allowance

                   Trading,” Journal of Economic Perspectives, Vol. 12, No. 3, Summer 1998, pp. 69-88.


      C. Carlson, D. Burtraw, M. Cropper, and K. Palmer, “Sulfur Dioxide Control by Electric Utilities: What Are 

      the Gains from Trade?,” Journal of Political Economy, vol. 108, No. 6, pp. 1292-1326, 2000.

       D. Burtraw, R. Bharvirkar, and M. McGuinness, “Net Benefits of Emissions Reductions of Nitrogen

       Oxides,” Land Economics, Vo. 79, No. 3, pp. 382-401, August 2003. 

       L.G. Chestnut and D.M. Mills, “A Fresh Look at the  Benefits and Costs of the US Acid Rain Program,” 

       Journal of Environmental Management, 77, 2005, pp. 252-266.

       I.W.H. Parry, M. Walls, and W. Harrington, “Automobile Externalities and Policies,” Journal or Economic 

       Literature, Vol. XLV, June 2007, pp. 373-399.

B) Fossil Fuels and Renewable Energy

TT Chapter 8, pp. 167-192

1) Energy Externalities

a) Fossil fuel: coal, oil, and gas

b) Renewables: hydroelectric, wind, tidal, solar, biomass

2) Policy Approaches to Internalizing Costs

a) Renewable  portfolio standards

b) Taxes and Tradeable Permits

C) Climate Change

    TT Chapter 17
     
    T.A. Barthold, "Issues in the Design of Environmental Excise Taxes," Journal of Economic Perspectives, Vol. 
 
    8, No. 1, Winter 1994, pp. 133-151.


    T.C. Schelling, “What Makes Greenhouse Sense?,” Foreign Affairs, pp. 2-9, May/June 2002.

W.J. McKibbin and P.J. Wilcoxen, “The Role of Economics in Climate Change Policy,” Journal of Economic Perspectives, Vol. 16, No. 2, pp. 107-129, Spring 2002.

J. Kruger and W. A. Pizer, “Regional Greenhouse Gas Initiative: Prelude to a National Program?,” Resources, Winter 2005, Issue Number 156, pp. 4-6.
N. Stern, “The Economics of Climate Change,” American Economic Review: Papers and Proceedings, May 2008, pp. 1-37.

W. Nordhaus, “A Review of the Stern Review on the Economics of Climate Change,” Journal of Economic Literature, Vol. XLV, September, 2007, pp. 686-702.

M. Weitzman, “ A Review of the Stern Review on the Economics of Climate Change,” Journal or Economic Literature, Vol. XLV, September 2007, pp,. 703-724.
S. Barrett, “Climate Treaties and ‘Breakthrough’ Technologies,” AEA Papers and Proceedings, May 2006, pp. 22-25.

W. Pizer, “Evolution of a Global Climate Change Agreement,” AEA Papers and Proceedings, May 2006, pp. 26-30.

W. Nordhaus, “After Kyoto: Alternative Mechanisms to Control Global Warming,” AEA Papers and Proceedings, May 2006, pp. 31-34.

S. Olmstead and R. Stavins, “An International Policy Architecture for the Post-Kyoto Era” AEA Papers and Proceedings, May 2006, pp. 35-38.

D) Water


     TT Chapter 19

     Fraas, A.G. and V.G. Munley, "Economic Objectives Within a Bureaucratic Decision Process: Setting 

  
     Pollution  Control Requirements under the  Clean Water Act," Journal of Environmental Economics and 
 
     Management, Vol. 17, 1989, pp. 35-53.

 B. Morgan and N. Owens, “Benefits of Water Quality Policies: The Chesapeake Bay,” Ecological Economics, 

 39: 2001, pp. 271-284.


     Sunman, H., "The Application of Charging Schemes for the Management of Water Pollution," Natural 


     Resources Forum, May 1993, pp. 133-141.


     N. Hanley, et al, “Economic and Environmental Modelling for Pollution Control in an Estuary,” Journal of 

     Environmental Management 52, 1998, pp. 211-225.

     K. Stephenson, et al, “Watershed-Based Effluent Trading: The Non-point Source Challenge,” Contemporary

     Economic Policy, October 1998, 16(4), pp. 412-421.

     D. Garrick, et al., “Water Markets and Freshwater Ecosystem Services: Policy Reform and Implementation in

     the Columbia and Murray-Darling Basins,” Ecological Economics, 69, 2009, pp. 366-379.
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