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Objectives: Society inevitably faces tradeoffs between environmental quality (such as clean air) and natural amenities (such as undisturbed forests) on the one hand, and other valuable goods and activities such as fuels for energy and lumber for furniture and home construction. The goal of this course is to develop some guiding economic principles for decision making in the environmental arena and to apply these principles to a variety of current environmental issues including local and global air and water pollution and the use of renewable and non-renewable resources. Some interesting questions we will discuss are:

· When do markets fail to reach socially desirable outcomes with respect to the tradeoff between environmental goods and other goods? That is, when is government intervention in the marketplace potentially warranted? What intervention is appropriate? 

· How do energy production, mineral extraction, and waste disposal impact the environment? What are the effects, both positive and negative, of government policies toward non-renewable resources?

· When and how should government regulate the use of renewable resources?

· How is environmental policy influenced by local, national, and international politics?
Grades:  Your course grade is based on total points accumulated on:

(A)
2 Midterm Exams – 100 points each

(B)
Final Exam (Cumulative) – 100 points

(C)
Homework and Weekly Writing Assignments – 50 points

(D)
Research Paper – 50 points

Grading Scale: There will be a total of 400 points possible in this course.  Your final letter grade will be based on the following scale - expressed as a percentage of 400 points:

A (90-100%)
B (80-89%)
C (70-79%)
D (60-69%)
F (59% and below)

This grading scale is absolute (there will be no “curve”).  Everyone can get an A or everyone can get an F.  A grade will be rounded up if the fractional part of the final average is equal to or above .5.  A grade will be rounded down if the fractional part of the final average is below .5.  For example: 89.5% becomes 90%, an A for the course.  An 89.49 becomes an 89%, a B for the course.
Exams: All exams will consist of short answer, essays, and problems. Tentative exam dates are listed in the outline below. Using calculators in text mode or to access pre-programmed material of any kind during an exam is not permitted.

Research Paper: Details of the research paper will be discussed later in the course.

Extra Credit: Under no circumstances will I give extra credit to individual students.  However, during the course of the semester there may be optional class exercises in which extra credit may be earned.

Homework and Weekly Writing Assignments will be announced in class. Both will be collected and checked. Students not in class the day an assignment is made are still responsible for completing the assignment on time. All assignments will be posted on the web for you to download if you are not in class. You should always check to see if an assignment has been made. Writing assignments must be typewritten. Assignments that are complete and represent a “Good Faith Effort” will receive a check. Some homework solutions will be posted on the web, when necessary.

Tentative Schedule and Outline of Topics
Part I: Introduction, Market Failure, and Government Intervention

· Ch. 2 of Anderson and Leal (2001), “Rethinking the Way We Think”
· Tietenberg, Environmental & Natural Resource Economics, Ch. 24
Part II: Population, Food, and the Environment

The Population Question and Agriculture
· Tietenberg, Environmental & Natural Resource Economics, Ch. 6?
· Malthus (1798), “An Essay on the Principle of Population”
· Hardin (1968), “The Tragedy of the Commons”
· Simon (1980), “Resources, Population, Environment: An Oversupply of False Bad News”
Exam 1 – Friday, September 28
Part III: Externalities, Pollution Control and Energy

Externalities and Pollution Control

· Tietenberg, Environmental & Natural Resource Economics, Ch. 15

· Convery, et al (2007), “The most popular tax in Europe? Lessons from the Irish plastic bags levy”
· Yandle (1998), “Bootleggers, Baptists, and Global Warming”
· Al Gore (2006) documentary, An Inconvenient Truth: A Global Warning
Renewable and Non-Renewable Resources (Energy and Materials)
· Tietenberg, Environmental & Natural Resource Economics, Ch. 8
· MacKay, D. “Sustainable Energy – Without the Hot Air” (10-page synopsis only)
Exam 2 – Friday, November 2
Part IV: Public Goods and Common-Property Resources
Public Goods (Land Use – Parks, Forests, Wetlands, Habitat and Biodiversity)

· Smith and McKee (2007), “’People or Prairie Chickens’ Revisited: Stated Preferences with Explicit Non-Market Trade-Offs”

· Planet Earth videos
Common-Property Resources (Water and Commercially Valuable Wildlife)

· Tierney (2000), “A Tale of Two Fisheries”
· Kreuter and Simmons, “Who Owns the Elephants?”
· Ostrom (2000) “Collective Action and the Evolution of Social Norms”
Part V: Economics, Politics, and the Environment
· Yandle, et al (2002), “The Environmental Kuznets Curve: A Primer”

Final Exam – TBA

The final exam is cumulative.

FE345: Environmental Economics Course Notes

Part I: Introduction, Market Failure, and Government Intervention
I. Introduction

· Environmental and natural resource problems are not exactly new to mankind (and, in some cases, where much worse before than they are now)

Examples:

· Probably not accurate to assume that all “environmental and natural resource problems” are getting worse.

· However, some problems certainly intensified with more rapid growth in population, technology, and per capita consumption of resources beginning in 1600’s and continuing post-Industrial Revolution. 
· What do you see as the greatest environmental or natural resource issues / challenges facing the world today?

· Thirty years ago, the list may have been quite different:

· We can approach environmental questions in different ways:

1. Economics → 
2. Ecology / environmental ethics →
3. Political science → 
*** Ideal approach is probably an interdisciplinary one.
· Note that economics is often criticized as “anthropocentric” → only people matter
· Others argue that applying the “economic (cost/benefit) approach” to some decisions is inappropriate

Example: 
· Many criticize traditional measures in economics of “progress” or “social welfare” as incomplete, flawed, or misguided
Example: 
II. Efficiency, Market Failure and Government Intervention

· Consider the following three quotes:

“As every individual, therefore, endeavours as much as he can both to employ his capital in support of the domestic industry, and so direct that industry that its produce may be of greatest value…he intends only his own gain, and he is in this, as in many other cases, led by an invisible hand to promote an end which was no part of his intention. Nor is it always worse for society that it was no part. By pursuing his own interest he frequently promotes that of society more effectually than when he really intends to promote it. I have never known much good done by those who affected to trade for the public good.”
· Adam Smith, The Wealth of Nations (Book IV), 1776
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Adam Smith (1723-1790)
 “No ‘invisible hand’ can be relied on to produce a good arrangement of the whole from a combination of separate treatments of the parts. It is therefore necessary that an authority of wider reach should intervene to tackle the collective problems of beauty, of air, and light…”

· A.C. Pigou, The Economics of Welfare (1920)
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Arthur Cecil Pigou (1877-1959)
“There is no reason to suppose that the restrictive and zoning regulations, made by a fallible administration subject to political pressures and operating without any competitive check, will necessarily always be those which increase the efficiency with which the economic system operates.”

· Ronald Coase, “The Problem of Social Cost”, (1960)
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Ronald Coase (1910- )

These quotes represent views on economics, government, and the environment that are still very much alive today. Discuss and briefly summarize each viewpoint below:
1. Adam Smith – 
2. A.C. Pigou – 
3. Ronald Coase –
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Vilfredo Pareto (1848-1923)
III. Efficiency Concepts
· An “ideal” economic system would be

· Pareto’s efficiency criterion

· A Pareto improvement refers to any change that leaves at least one person better off without making anyone worse off.

· A Pareto efficient outcome is any outcome for which no Pareto Improvement exists.

· Other related efficiency concepts

· A Hicks-Kaldor improvement (or potential Pareto Improvement) is a change that leads to “gainers” and “losers”, but overall the gains exceed the losses. The idea is that a Pareto Improvement could be reached, if only those who benefit could somehow appropriately compensate those who are harmed.

· Hicks-Kaldor efficiency refers to an outcome where all potential Pareto Improvements have been realized (even if the losers are not fully compensated for their losses).

(H-K improvement / efficiency may be a more practical criterion for public decision makers because rarely will public policy changes lead to actual Pareto Improvements – there will always be somebody who is worse off, and it is typically impractical to try to compensate every person harmed by the change)

*** Furthermore, people care about “equity” as well as “efficiency” (sometimes even more so)

Example: 

This makes the policymakers’ challenge even more difficult, and politics even that much more important.

IV. On the question of the “value” of a good

· What is the “value” of a good (for example, a gallon of clean drinking water)?

· Adam Smith (1776) and others at the time had the following explanation:
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Alfred Marshall (1842-1924)
· Alfred Marshall (1890) and others …

→  
→  
→  
***
However, several problems arise with simply arguing that the “price” of a good represents its “value” to society. These are:

V. Efficiency and Free Markets → Adam Smith and the classic libertarian view
· Free, competitive markets are (in many / most cases) highly effective at generating Pareto improvement and Pareto efficient outcomes. Why?

· The “Marshallian Cross” (from Marshall’s Principles of Economics, 1881) → also known as the _________________________ model
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→ Demand represents how much consumers would buy at different prices (e.g. it represents their value in use, or marginal benefit (MB) for another unit of the good)

· Demand is generally downward-sloping because _________
· Changes in _______________________________________________________ shift demand to right (increase) or left (decrease)

→ Supply represents how much producers would offer to sell at different prices (e.g. it represents their marginal cost (MC) of producing another unit of the good)

· Supply is generally upward-sloping because ________
· Changes in ____________________________________________________ shift supply curve to right (increase) or left (decrease)
→ Equilibrium price, PE, and equilibrium quantity, QE
· Price and quantity for which there is no _________________________ of the good and, therefore, no reason for market to adjust
*** Note how voluntary market exchanges benefit both consumers and producers, and no one is harmed (provided there are no externalities → we’ll deal with this shortly)

*** Note how at PE and QE no further Pareto improvements are possible. That is, the equilibrium price and quantity (in a competitive market with no externalities) is Pareto efficient (technically called allocative efficiency)!!! 

Furthermore, competition encourage producers to use the least amount of inputs to produce their output (called productive efficiency) and to innovate to stay ahead of the competition and increase profits (called dynamic efficiency).
Thus, free, competitive markets are highly “efficient” in every economic sense of the word.

· Some additional important terminology:
→ Consumer surplus (CS) 
→ Producer surplus (PS) 


→ Total net benefit = CS + PS
VI. Markets, Inefficiencies, and Government Intervention → Pigou versus Coase 
· Markets may “fail” to result in Pareto efficient outcomes in the following situations:
1. “Unnecessary” government intervention 
2. Imperfect competition (a.k.a. when firms have “market power”)
3. Imperfect information or imperfect capital markets 
4. Incomplete property rights*** → Externalities and common-property resources
5. Public goods / non-market goods

6. Divergence of social and private “discount rates”

· “Unnecessary” government intervention
Problem: Government may intervene in markets for reason other than efficiency (typically for equity reasons or because of special interests). Quotas, price ceilings / floors, taxes, subsidies, mandates, etc, all move markets away from competitive equilibrium and, therefore, away from an efficient outcome.
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Examples: 
Solution: 
· Imperfect competition
Problem: To maximize profits firms with market power (e.g. a monopoly) have an incentive to _________________________ than in competitive markets.
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Examples: 
Solution: 

*** Many economists (typically libertarian-leaning ones like Smith) point out that markets are also the ultimate regulator of market power, and government intervention to “promote competition” may, in practice, often do more harm than good.
· Imperfect information and imperfect capital markets

Problem: Consumers and producers cannot make optimal short and long-term decisions for themselves (or society) if they lack complete information about the benefits and costs of their actions, or if they lack access to credit to make optimal long-term investment decisions.
Examples: 

Solution: 

· Incomplete property rights: Externalities
Problem: If there are external costs (or benefits) to production / consumption of a good that are not taken into account by producers and consumers, then QE ≠ Q*.
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Examples: 

Solution: 

*** A.C. Pigou advocated that government impose a per-unit tax equal to ___________________________________________________________________________________ (or a per-unit subsidy equal to __________________________________________________________) → a Pigouvian tax / Pigouvian subsidy
*** This would shift the supply curve or demand curve (depending on how the tax / subsidy was directed) enough for the market to produce Q* on its own.
If taxes / subsidies were inadequate to the task, Pigou advocated government laws and regulations to address pollution problems.

*** Ronald Coase was critical of the belief that government intervention would necessarily result in a better outcome for society than free markets: 
· Coase was concerned that government “solutions” involve risks, costs (often higher than expected) and introduce special interests, so there is no guarantee of the desired outcome, or that government will even seek the outcome that is best for society.
· In his Nobel Prize acceptance speech (1991), Coase was critical of “blackboard economics”, which is essentially what we are doing by advocating a simple Pigovian tax or subsidy to “fix” the externality problem.

· Government typically lacks sufficient information to determine what the efficient outcome is.

He argued that externality problems were actually a lack of clearly defined and enforced property rights. If property rights were defined, then under the right conditions, government intervention would be unnecessary. 

The Coase Theorem :
· In the presence of an externality, markets will generate the efficient level of an activity as long as property rights are defined and enforced, regardless of who the initial property rights are assigned to, provided transactions costs are sufficiently low.

“Transactions costs” are typically defined as:

Examples:
Conclusions:

· Coase’s argument seems reasonable for ______________________________________________________________________________ ______________________________________________________________________________
· Problems arise in other cases:

· Incomplete property rights: Common-property and open-access resources
· Public goods / non-market goods

Adam Smith argued (1776 in The Wealth of Nations):
“According to the system of natural liberty, the sovereign has only three duties to attend to; three duties of great importance, indeed, but plain and intelligible to common understandings: first, the duty of protecting the society from the violence and invasion of other independent societies; secondly, the duty of protecting, as far as possible, every member of the society from the injustice or oppression of every other member of it, or the duty of establishing an exact administration of justice; and, thirdly, the duty of erecting and maintaining certain public works and certain public institutions, which it can never be for the interest of any individual, or small number of individuals, to erect and maintain; because the profit could never repay the expence to any individual or small number of individuals, though it may frequently do much more than repay it to a great society.”

[He later summarizes this last duty as the other works and institutions of this kind are chiefly those for facilitating the “commerce” of the society, and those for promoting the “instruction” of the people.]
***Smith identified the need for government to provide certain “public goods” (_____________________________________________________________________________). What are “public goods” from which “the profit could never repay the expence to any individual” or firm?

· Consider two attributes of all goods and services:

· 
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· Bottom line → we expect free, competitive markets to produce and distribute pure private goods efficiently, but not necessarily pure public goods. Why?
*** Note that who provides / produces a good does not determine whether it is a “public good” or a “private good” for our purposes (e.g. the public sector may produce and provide some private goods, such as food, housing, medical care, etc. Similarly, the private sector may produce and provide some public goods, such as wildlife / habitat conservation. Some goods, such as education, are produced by ALL FOUR sectors → government, households, non-profit, and for-profit.)
21

