Winter Quarter 2019-20 Professor Lawrence Goulder

Economics 250
Environmental Economics

This course analyzes the economic sources of environmental problems and examines policy
options for addressing these problems.

Contact Information:

Name Lawrence H. Goulder
Office Location Economics 328
Office Phone 723-3706

E-mail Address goulder@stanford.edu
Office Hours Wed. 3:00-4:30

Class Meetings: MW 9:30-11:20 in Landau Economics Bldg., Room 206
Readings: Course readings are listed below. There is no textbook.

Prerequisite: Economics 202, 203,204, and a course in econometrics; or equivalent with consent
of the instructor. Students are encouraged to take this course as part of a two-course sequence that
includes Economics 251.

Course Format and Requirements:

This course acquaints students with important environmental economic problems, conveys
important theoretical and empirical findings, and provides tools for continued research in these
areas. Toward these ends, classes involve lectures, student presentations of selected readings,
and discussion.

Referee Reports: About half of the class meetings will focus on a pre-assigned paper. I will ask
all students to read the assigned paper in advance and prepare and turn in at the beginning of
class a “referee report” on the paper. The referee reports facilitate a close reading and analysis
of key papers and a good grasp of the important theoretical and empirical issues. Each student is
also expected to present one of the assigned papers once or twice during the quarter, based on
prior sign-ups. Guidelines for the referee reports will be posted on the course website.

Research Proposal: Toward the end of the course, students must submit a research proposal.
Final Exam: This will be a short (one-hour) exam focusing exclusively on a few selected

readings other than readings covered in the referee reports. These readings will be announced in
advance.



Grading:

Referee reports and presentation: 60%

One-hour final exam: 15%

Class discussion: 10%

Three-page research proposal and final presentation (10 min): 15%

Note re Special Accommodation:

Students who have a physical, psychological, or learning disability that may necessitate an
academic accommodation or the use of auxiliary aids and services in a class must initiate the request
with the Disability Resource Center (DRC), not with the instructor. The DRC will evaluate the
request along with the required documentation, recommend appropriate accommodations, and
prepare a verification letter dated in the current academic term in which the request is being made.
Students should contact the DRC as soon as possible as timely notice is needed to arrange for
appropriate accommodations. The DRC is located at 563 Salvatierra Walk.



Course Outline and Reading List

Note: Asterisks identify required readings. The double asterisk (**) indicates articles to be
focused on in referee reports.

1. Introduction

*

3.

Stavins, Robert N., 2008. “Environmental Economics.” The New Palgrave Dictionary of
Economics, 2" Edition, eds. Lawrence Blume and Steven Durlauf. London: Palgrave
Macmillan Ltd.

Market Failure and Potential Rationales for Environmental Policy

Goulder, 2020. “Notes on Externalities and Market Failure.”

Phaneuf and Requate, 2017, A Course in Environmental Economics, ch. 1.

Choosing among Alternative Pollution-Control Instruments

A. Taxes, Standards, and Subsidies

*

K3k

Goulder, Lawrence, 2019. “Notes on the Choice between Emissions Taxes, Emissions
Allowances, and Mandated Technologies.” Mimeo, Stanford University.

Phaneuf and Requate, 2017, ch. 3.

Goulder, Lawrence H., and Ian W. H. Parry, 2008. “Instrument Choice in Environmental
Policy.” Review of Environmental Economics and Policy 2(2).

Holland, Stephen, Jonathan Hughes, and Christopher Knittel, 2009. “Greenhouse Gas
Reductions under Low Carbon Fuel Standards?” The American Economic Journal:
Economic Policy 1(1), February.

Deryugina, Tatyana, Don Fullerton, and William Pizer, 2019. An Introduction to Energy
Policy Tradeoffs between Economic Efficiency and Distributional Equity. Journal of the
Association of Environmental and Resource Economists 6, pp. S1-Sé.

B. Tradable Emissions Permits

*

Schmalensee, Richard, and Robert N. Stavins, 2017. “Lessons Learned from Three
Decades of Experience with Cap and Trade.” Review of Environmental Economics and
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Policy 11(1).

Goulder, Lawrence, 2013. “Markets for Pollution Allowances: What Are the (New)
Lessons?” Journal of Economic Perspectives 27(1), Winter.

Chan, H. Ron, B. Andrew Chupp, Maureen L. Cropper, and Nicholas Z. Muller, 2017.
“The Impact of Trading on the Costs and Benefits of the Acid Rain Program.” NBER
Working Paper no. 21383.

** Borenstein, Severin, James Bushnell, Frank A. Wolak, and Matthew Zaragoza-Watkins,
2019. “Expecting the Unexpected: Emissions Uncertainty and Environmental Market
Design.” American Economic Review 109(11):3953-77.

* Goulder, Lawrence H., Marc A. C. Hafstead, and Michael Dworsky. “Impacts of
Alternative Emissions Allowance Allocation Methods under a Federal Cap-and-Trade
Program.” Journal of Environmental Economics and Management 59, 2010.

* Fowlie, Meredith, Mar Reguant, and Stephen P. Ryan, 2016. “Market-Based
Environmental Regulation and the Evolution of Market Structure.” Journal of Political
Economy, February.

Goulder, Lawrence H., Xianling Long, Jieyi Lu, and Richard D. Morgenstern, 2019.
“China’s Unconventional Nationwide CO2 Emissions Trading System: Tradeoffs
between Cost and Distributional Objectives. Working paper, Stanford University,
March.

Ellerman, A. Denny, Claudio Marcantonini, and Aleksandar Zaklan, 2016. “The EU
Emissions Trading System: Ten Years and Counting. Review of Environmental
Economics and Policy 10(1), Winter.

Goulder, Lawrence H., and Robert N. Stavins, 2011. “Interactions between State and
Federal Climate Change Policies.” In D. Fullerton and C Wolfram, eds., The Design and
Implementation of U.S. Climate Change Policy, Cambridge, Mass.: National Bureau of
Economic Research.

Goulder, Lawrence, Mark R. Jacobsen, and Arthur van Benthem, 2009. “Unintended
Consequences from Nested Federal & State Environmental Regulations: The Case of the
Pavley Greenhouse-Gas-per-Mile Limits.” Journal of Environmental Economics and
Management, December 2011.

Stavins, Robert N., 1995. “Transactions Costs and Tradeable Permits,” Journal of

Environmental Economics and Management 29.

4. Green Tax Reform and Interactions between Environmental Policy and the Fiscal
4



System

* Bovenberg, A. Lans and Ruud A. de Mooij, 1994. “Environmental Levies and
Distortionary Taxation.” American Economic Review, September.

Phaneuf and Requate, ch. 7.

* Goulder, Lawrence H., and Marc A. C. Hafstead, 2017. “Climate Policy, Fiscal
Interactions, and Economic Outcomes.” Chapter 2 of Confronting the Climate
Challenge: Computable General Equilibrium Analysis of U.S. Policy Options.

*k Bento, Antonio M., and Mark Jacobsen, 2007. “Ricardian Rents, Environmental Policy
and the ‘Double-Dividend’ Hypothesis.” Journal of Environmental Economics and
Management 53:17-31.

Bento, Antonio M., Mark Jacobsen, and Antung Liu, 2013. “Environmental Policy in the
Presence of an Informal Sector.” Working Paper, Department of Economics, Cornell
University.

Goulder, Lawrence H., Ian W. H. Parry, Roberton C. Williams III, and Dallas Burtraw,
1999. “The Cost-Effectiveness of Alternative Instruments for Environmental Protection

in a Second-Best Setting.” Journal of Public Economics 72(3):329-360.

Goulder, Lawrence H., 1995. “Environmental Taxation and the 'Double Dividend': A
Reader's Guide.” International Tax and Public Finance, Vol. 2, Issue 2, May.

Bovenberg, A. Lans, and Lawrence H. Goulder, 2002. “Neutralizing the Adverse
Industry Impacts of CO2 Abatement Policies: What Does It Cost?” in C. Carraro and G.
Metcalf, eds., Behavioral and Distributional Effects of Environmental Policies,
University of Chicago Press.

5. Uncertainty and Environmental Policy

A. Uncertainty and Instrument Choice

Weitzman, Martin. 1974. “Prices vs. Quantities,” Review of Economic Studies 41:447-
491.

* Pizer, William, 2002. “Combining Price and Quantity Controls to Mitigate Global
Climate Change.” Journal of Public Economics 85(3).

Phaneuf and Requate, 2017, ch. 4, Imperfect Information, pp. 1-10.

Stavins, Robert N., 1995. “Correlated Uncertainty and Policy Instrument Choice,”
5



Journal of Environmental Economics and Management, January 1996.

Roberts, Marc J. and Michael Spence. 1976. "Effluent Charges and Licenses Under
Uncertainty," Journal of Public Economics 5(3)(4), pp. 193-208.

Kaplow, Louis, and Steven Shavell, 2002. “On the Superiority of Corrective Taxes to
Quantity Regulation.” American Law and Economics Review, vol. 4.

B. Uncertainty and the Timing of Policy Action
Weitzman, Martin, 2011. “Fat-Tailed Uncertainty in the Economics of Catastrophic
Climate Change. Review of Environmental Economics and Policy, Volume 5, Issue 2,

Summer.

Nordhaus, William D., 2008. “The Real Meaning of Weitzman’s Dismal Theorem.”
Working paper, Yale University, September.

* Nordhaus, William D., 2011. “The Economics of Tail Events with an Application to
Climate Change,” Review of Environmental Economics and Policy, 5(2):240-257,
Summer.

Goulder, Lawrence. H., 2019. “Timing Is Everything: How Economists Can Better
Address the Urgency of Stronger Climate Policy.” Forthcoming, Review of
Environmental Economics and Policy 14(1), Winter 2020.

rx Cai, Yongyang, and Thomas Lontzek, 2019. “The Social Cost of Carbon with Economic
and Climate Risks.” Journal of Political Economy 126(6).

Lemoine, Derek, and Christian Traeger, 2014. “Watch Your Step: Optimal Policy in a
Tipping Climate.” American Economic Journal 6(1):137-166.
6. Climate Change: Assessing the Economic Impacts and Evaluating Policy Options

A. Overview of the Economics of Climate Change

* Metcalf, Gilbert E., 2019. “On the Economics of a Carbon Tax for the United States.”
Brookings Papers on Economic Activity, spring.

Stavins, Robert N., 2019. “The Future of U.S. Carbon-Pricing Policy.” In Matthew
Kotchen, James H. Stock, and Catherine Wolfram, eds., Environmental and Energy
Policy and the Economy, volume 1, Chicago: University of Chicago Press.



kK

B.

Acemoglu et al, 2012. “The Environment and Directed Technical Change.” American
Economic Review 102(1).

Nordhaus, William, 2007. “A Review of the Stern Review on the Economics of Climate
Change,” Journal of Economic Literature XLV.

Weitzman, Martin, 2007. “A Review of the Stern Review on the Economics of Climate
Change,” Journal of Economic Literature XLV.

Stern, Nicholas, 2008. “The Economics of Climate Change.” American Economic
Review 98.

Goulder, Lawrence H., and Roberton C. Williams III, 2012. “The Choice of Discount
Rate for Climate Change Policy Evaluation.” Climate Change Economics, November.

Integrated Assessment Models and the Social Cost of Carbon

Nordhaus, William D., 2017. “Integrated Assessment Models of Climate Change.”
NBER Reporter, September.

Nordhaus, William D., 2010. “Economic Aspects of Global Warming in a Post-
Copenhagen Environment,” Proceedings of the National Academy of Sciences (US), June
14,2010, doi: 10.1073/pnas.100598510. (Examine supplementary material as well.)

Pindyck, Robert, 2013. “Climate Change Policy: What Do the Models Tell Us?”
Journal of Economic Literature, September.

Matthew Adler, Joseph Aldy, David Anthoff, Maureen Cropper, Kenneth Gillingham,
Michael Greenstone, Brian Murray, Richard Newell, William Pizer, Richard Richels,
Arden Rowell, Stephanie Waldhoff, and Jonathan Wiener, 2014. “Using and Improving
the Social Cost of Carbon.” Science 356, p. 1189-1190.

Metcalf, Gilbert E., and James Stock, 2017. “Integrated Assessment Models and the
Social Cost of Carbon.” Review of Environmental Economics and Policy 11(1), Winter.

Hsiang, Solomon, and Amir S. Jina, 2014. The Causal Effect of Environmental
Catastrophe on Long-Run Economic Growth: Evidence from 6,700 Cyclones, NBER
Working Paper No0. 20352, July.

Nordhaus, William D., 2000. Warming the World: Economic Modeling of Global
Warming, with Joseph Boyer, MIT Press, Cambridge, Mass., Summer 2000.

Nordhaus, William D. 1994. Managing the Global Commons: The Economics of
Climate Change. Cambridge: MIT Press. Chapters 1-2, 5, 8.
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Nordhaus, William D., and Zili Yang, 1996. “A Regional Dynamic General-Equilibrium
Model of Alternative Climate-Change Strategies.” American Economic Review 86, pp.
741-65.

C. Estimating the Impacts of Climate Change on Agriculture

*

ek

%k

Mendelsohn, Robert, William D. Nordhaus and Daigee Shaw. 1994. "The Impact of
Global Warming on Agriculture: A Ricardian Analysis." American Economic Review
84(4):753-771.

Kolstad, Charles, and Frances Moore, 2019. “Estimating the Economic Impacts of
Climate Change using Weather Observations.” NBER Working Paper 25537, February.

Mendelsohn, Robert, and Emanuele Massetti, 2019. “The Use of Cross-Sectional
Analysis to Measure Climate Impacts on Agriculture: Theory and Evidence.” Review of
Environmental Economics and Policy 11(2), 2017.

Blanc, Elodie, and Wolfram Schlenker, 2019. “The Use of Panel Models in Assessments
of Climate Impacts on Agriculture.” Review of Environmental Economics and Policy
11(2),2017.

Deschenes, Olivier, and Michael Greenstone, 2007. “The Economic Impacts of Climate
Change: Evidence from Agricultural Output and Random Fluctuations in Weather.”
American Economic Review 97(1).

Massetti, Emanuele, and Robert Mendelsohn, 2011. “Estimating Ricardian Functions
with Panel Data.” Climate Change Economics 2:301-319.

Schlenker, Wolfram and Michael J. Roberts. 2009. "Nonlinear Temperature Effects
Indicate Severe Damages to U.S. Crop Yields under Climate Change." Proceedings of
the National Academy of Sciences, 106(37):15594-15598.

Fisher, Anthony C., W. Michael Hanemann, Michael J. Roberts and Wolfram Schlenker,
2012. “The Economic Impacts of Climate Change: Evidence from Agricultural Output
and Random Fluctuations in Weather: Comment.” American Economic Review 102(7).

Deschenes, Olivier, and Michael Greenstone, 2012. “The Economic Impacts of Climate
Change: Evidence from Agricultural Output and Random Fluctuations in Weather:
Reply.” American Economic Review 102(7).

Burke, Marshall, and Kyle Emerick, 2016. “Adaptation to Climate Change: Evidence
from US Agriculture.” American Economic Journal: Economic Policy, August.



7. Valuing Non-Marketed Goods and Services

A. General Theory

Freeman, A. M., 2003. “Economic Valuation: What and Why?”” Chapter 1 in P. Champ,
K. Boyle, and T. Brown, eds., A Primer on Nonmarket Valuation, Kluwer Academic
Publishers.

Phaneuf and Requate, ch. 14.

B. A Revealed Preference Method: Hedonic Valuation

K3k

Phaneuf and Requate, ch. 15.

Chen, Yuyu, Ebenstein, Avraham Ebenstein, Michael Greenstone, and Hongbin Li, 2013.
“Evidence on the Impact of Sustained Exposure to Air Pollution on Life Expectancy from
China’s Huai River Policy.” Proceedings of the National Academy of Sciences 110(32).

Currie, Janet, Lucas Davis, Michael Greenstone and Reed Walker, 2015.
“Environmental Health Risks and Housing Values: Evidence from 1,600 Toxic Plant
Openings and Closings.” American Economic Review 105(2).

Keiser, David A., and Joseph S. Shapiro, 2017. “Consequences of the Clean Water Act
and the Demand for Water Quality.” Working Paper, Yale University, January.

Davis, Lucas, 2011. “The Effect of Power Plants on Local Housing Prices and Rents:
Evidence from Restricted Census Microdata.” Review of Economics and Statistics 93(4).

Greenstone, Michael and Justin Gallagher, 2008. "Does Hazardous Waste Matter?
Evidence from the Housing Market and the Superfund Program." Quarterly Journal of
Economics, 123(3): 951-1003.

Chay, Kenneth Y. and Michael Greenstone, 2005. "Does Air Quality Matter? Evidence
from the Housing Market." Journal of Political Economy, 113(2): 376-424.

C. Stated Preference Methods

Phaneuf and Requate, ch. 19.

Kling, Catherine L., Daniel Phaneuf, and Jinhua Zhao, 2012. “From Exxon to BP: Has
Some Number Become Better Than No Number? Journal of Economic Perspectives
26(4), Fall.

Carson, Richard T., 2012. “Contingent Valuation: A Practical Alternative When Prices
Aren’t Available.” Journal of Economic Perspectives 26(4), Fall.
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Hausman, Jerry, 2012. “Contingent Valuation: From Dubious to Hopeless.” Journal of
Economic Perspectives 26(4), Fall.

8. Natural Resources, Long-Run Growth, and Welfare

A. Sustainability: Concepts, Measures, and Policy Implications

*

Solow, Robert M., 2000. “Sustainability: An Economist’s Perspective.” In Economics of
the Environment: Selected Readings. (New York: W. W. Norton, Second Edition.)

Arrow, Kenneth, Partha Dasgupta, Lawrence Goulder, Kevin Mumford, and Kirsten Oleson,
2012. “Sustainability and the Measurement of Wealth.” Environment and Development
Economics, June.

Arrow, Kenneth, Partha Dasgupta, Lawrence Goulder, Kevin Mumford, and Kirsten Oleson,
2013. “Sustainability and the Measurement of Wealth: Further Reflections.” Environment
and Development Economics 18(4), August.

Arrow, Kenneth, Partha Dasgupta, Gretchen Daily, Paul Ehrlich, Lawrence Goulder,
Geoffrey Heal, Simon Levin, Karl-Goran Maler, Stephen Schneider, David Starrett, and
Brian Walker, 2004. “Are We Consuming Too Much?” Journal of Economic
Perspectives, Summer.

Stiglitz, Joseph E., Amartya Sen, and Jean-Paul Fitoussi (2009) Report by the
Commission on the Measurement of Economic Performance and Social Progress.
Available at http://www.stiglitz-sen-fitoussi.fr/en/index.htm.

B. Resource Scarcity and Economic Growth

K3k

Nordhaus, William. "Lethal Model 2: The Limits to Growth Revisited," Brookings
Papers on Economic Activity 2:1992.

Dasgupta, Partha S., and Geoffrey M. Heal. 1979. Economic Theory and Exhaustible
Resources. Cambridge, England: Cambridge University Press. Ch. 6.
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