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FE345: Environmental Economics Course Notes

Part IV: Public Goods and Common-Property Resources
I. Environmental Public Goods
· Recall, the two attributes of all goods and services:

1) Excludability

· Can those who don’t pay for the good be excluded from its benefits? Or can they “free ride”?

· Can property rights be effectively assigned and enforced?

2) Rivalry

· Does one person’s use of the good reduce its benefits to others?

· Is the MC > 0 for providing the good to one more person?
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· Let’s focus initially on environmental goods with ​pure public good characteristics:

· These goods may also provide some pure private goods.

*** The main problem is that the owner of such goods (primarily landowners) will find it difficult (in the absence of government programs → purchase, compensation, etc) to collect payment for the pure public good benefits they might provide. In many cases, it is difficult for the landowner to supply both private goods and public goods.

There will be a tendency for marketable pure private goods to replace non-market pure public goods in the economy, even in cases where the value of the latter to society exceeds the former.
· In some cases, pure public goods are provided through private markets (by voluntary collective action) → Nature Conservancy, World Wildlife Fund, Ducks Unlimited, Trout Unlimited, Rivers Unlimited, Sierra Club, etc. However, because of the likelihood of free riding, we expect these goods to be underprovided relative to the socially efficient quantity (Q*). We will have an outcome where MSB>MSC at the free market quantity.
Obvious policies toward environmental pure public goods (similar to any “positive externality” approach:

· What is the “efficient” quantity (MSB = MSC) of an environmental pure public good? How do we determine how much people value non-market environmental goods?

Answer: People may receive “utility” from (and, therefore, place “value” on) environmental goods for various reasons:

1) Direct use → 
2) Indirect use → 
II. Non-Market Valuation Techniques
· There are three general methods for determining the value of non-market goods:
1. Revealed preference → 

2. Stated preference → 
3. Benefit transfer → 
A. Revealed Preference Methods
1. Hedonic pricing – 
Example: How much is “waterfront”, “water view”, or “water access” worth to homeowners?

· Collect house price data and estimate

Can do this with any amenity (or hazard) such as distance to a park (recreation), distance from city center (convenience), distance from airport (noise), proximity to landfill (hazard), etc.

2. Hedonic wage – Similar to hedonic pricing except that the dependent variable is the wage / salary associated with a job, and the independent variables are characteristics of the person and of the geographic location, etc, associated with the job

Example: Consider a profession that is standard across many geographic locations (e.g. teacher, nurse, physician’s assistant, etc). Will the real wage be the same for these professions across all geographic locations? 
No, assuming competitive labor markets and mobile labor supply. More people may want to live in one region compared to another (e.g. California vs. Alaska) because of climate, crime rates, access to local amenities such as shopping, arts, etc).

· Collect data and estimate

RealWage = β0 + β1Age + β2Gender + …. + β10CrimeRate + β11AvgTemp + β12AvgRainfall + … +ε

Dummy variables 
= 1 if characteristic is present




= 0 otherwise

3. Travel cost method – 

· Goal is to estimate a “demand function” for use where

· Generally include other demand shifters such as ________________________
 _______________________________________________________________
· Collect survey data from people at the site and estimate

· The “value” of a site to an individual is determined by the consumer surplus (area A) for the average individual given a particular travel cost, Ci.
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We can get the total net benefits associated with a site by summing over the expected number of users and the distribution of their characteristics, as given by the survey data.

*** Only problem with these “revealed preference” methods is that many public goods do not provide use values, nor are their benefits necessarily reflected in housing prices or wages.

So we cannot rely on revealed preference methods to yield information about the value people place on things like biodiversity (e.g. whales, pandas, etc).

B. Stated Preference Methods

1. Contingent valuation – Uses direct survey responses to hypothetical questions to elicit people’s “willingness to pay” (WTP) for a positive change in the level or quality of a public good, or “willingness to accept” (WTA) payment in return for a negative change.

· Although properly constructed contingent valuation surveys are typically more complex, we simply want to find out,

“What is the maximum amount you would be willing to pay if _______________?”

Or

“What is the minimum amount you would be willing to accept if ______________?”

· We present the survey, collect data responses to the questions of interest as well as demographic and socioeconomic information about responder, and estimate 

WTP = β0 + β1Income + β2Age + … + ε

Examples:

· Two significant potential problems with contingent valuation studies:

(1) 2. Conjoint analysis – Hypothetical hedonic pricing method.

· Ask people which of two scenarios they prefer, where environmental factors as well as price varies

Example: How much would people value increased visibility at the Grand Canyon. Might show them two hypothetical scenarios in which

1) Length of stay varies

2) Visibility (shown in pictures) varies

3) Activities vary

4) Price varies (e.g. $25 in one scenario, $50 in another, etc)

Do this in enough combinations with different people and you can statistically estimate the value of “increased visibility” to the average park visitor, but without asking them the difficult question directly about how much they’d be willing to pay for this.

Has some advantages over contingent valuation, but also suffers some of the same problems given the hypothetical nature of the study.
C. Benefit Transfer Approach

· Don’t conduct a new revealed preference or stated preference study, but rather use existing studies to estimate value for a new, but similar, situation. 

· Often more cost-effective for getting a rough idea about value, but is more likely to yield an “upper” or “lower” bound on value rather than an actual estimated value.

· “Meta Analysis” refers to using a large number of studies to uncover regularities or patterns. (A “study of studies”).

III. Biodiversity, Species Loss, and Habitat Preservation

· The Five Great Extinctions

	Period
	Year
	Cause and Extent

	1. End of Ordovian


	
	Glaciation and lowering of sea levels (Supercontinent of Gondwana drifted over the North Pole); 60 % of species lost

	2. End of Devonian


	
	Glaciation and falling sea levels; possible meteor strike; 70% of species lost



	3. End of Permian


	
	Volcanic eruptions led to prolonged winter; 90-95% of species lost

	4. End of Triassic


	
	Comet shower strikes; many amphibians and marine reptiles wiped out

	5. End of Cretaceous / Beginning of Tertiary (the KT Boundary)
	
	Meteor strike (most prevalent theory); dinosaurs, many marine reptiles, and many plants lost



	
	
	

	
	
	


· It is estimated that over _________ of all the species that ever existed on earth are now extinct.

But the vast majority was due to natural extinction → had nothing to do with humans. And the current level of biodiversity on earth is about as great as ever.

· Species extinction can be natural (e.g. from natural environmental changes, genetic changes, or competition from other species) or anthropogenic.

· Anthropogenic causes:

· Biodiversity has both direct use value (game animals, etc) and indirect use value (part of a well-functioning ecosystem, etc).

· Market failures here are externalities (e.g. pollution), pure public goods (e.g. inadequate provision / protection of habitat), and common-property resources (e.g. poaching and overharvesting / overhunting).

· Policies to protect biodiversity and habitat:

IV. Common-Property and Open-Access Resources

· Common-property resources are shared resources for which no single user has exclusive property rights, but access to the resource is restricted (e.g. a village grazing commons, some fisheries and water sources)

· Open-access resources effectively have an unlimited set of users (e.g. Chesapeake Bay blue crabs, the Earth’s atmosphere)

· We will focus on a “fishery” as a case-study of common-property resources.

· Commercial fishing provides a significant source of protein for much of the world. Recreational fishing is a major leisure activity in the U.S. and a multi-billion dollar industry.

A. Growth and Harvest

· Fish stocks (and any animal species) follow a natural growth function:
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· In some cases, if the population falls below a critical threshold, the population may decline until extinction:
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· A population will always decline if catch (or harvest) exceeds growth.
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For example, if catch is C1, then a population that starts at K will decline to X1 (because at that point catch equals growth).
· In principle, a fishery can support a maximum sustainable yield (of CMSY) per period.
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· Precaution should be taken to ensure that catch is below CMSY because catch above this level would lead to a decreasing population size.

B. Economically optimal harvest

· Catch is determined by “fishing effort” (e.g. how many boats, lines, traps, man-hours, technology, etc are allocated to a fishery)

· Increasing effort will increase sustainable catch levels initially, but eventually increasing effort will lead to a lower sustainable catch (because it will lead to a smaller population size).
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· What is the optimal effort level?

· Let’s assume the market price of fish is constant at P (e.g. assume this fishery is part of a large global market for this fish).

· Assume the marginal cost of effort is constant at c 
THE GORDON MODEL
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· From the perspective of the entire fishery, the optimal effort level is ____  

· If we graph MR, MC, and average return (AR) of effort, we get, 
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· There are four important “benchmark” outcomes to consider with any common-property resource:

1. Optimal group effort level (E*)

2. Maximum sustainable yield effort level (EMSY)

3. Full rent dissipation effort level (
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)

4. Nash equilibrium effort level (ENE)

Example: A laboratory fishing experiment (with N harvesters)

· Assume the “total return to effort” is given by

· Let the marginal cost of effort be constant at c (e.g. each crabpot costs c per day to use)

· Therefore, total cost is

· The benchmark outcomes
 would be

1) Optimal total group effort → occurs where MR = MC of effort

2) Maximum sustainable yield effort → occurs where total return to effort is maximized (or where MR = 0)

3) Full rent dissipation effort (
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) → occurs where total return equals total cost of effort

4) Nash equilibrium total and individual effort → occurs where each user is choosing a best response

· To summarize, for the use of common-property resources:

· Note,
· Ostrom discussion:

1) Why study “collective action”?

2) Ostrom’s “design principles for successful collective action” 

3) Evolutionary biology and “player types”

C. Fishery Policy

1. Self-governance (a la Elinor Ostrom)

2. Open access regulations → restrictions on

*** Primary result is that the # of fisherman may go down, and the MC of effort goes up, resulting in fewer fish caught. But typically, there is no effective overall limit to the total number of fish that may be caught.

3. Economic incentives → As with pollution control, taxes or marketable permit systems can be used to reduce catch levels.

Excludable Public Goods, Toll Goods, Club Goods
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� For our CPR experiment, we used A = 23, B = 0.25,  � EMBED Equation.3  ���and c = 5 (or c = 11 in treatment 2). This yields outcomes E* = 36, EMSY = 46, ENE = 72(N/(N+1)), � EMBED Equation.3  ��� = 72 for c = 5, and E* = 24, EMSY = 46, ENE = 48(N/(N+1)), � EMBED Equation.3  ��� = 48 for c = 11.
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