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Econ 228T: Water as an Economic Resource



Spring 2015


Ralph Bradburd 207 SAB 


   x2995  rbradburd@williams.edu

Syllabus

“You don’t miss your water, till your well runs dry”

William Bell, Stax Records, 1961

“Water, water, every where,
Nor any drop to drink.”  

The Rime of the Ancient Mariner, Samuel Taylor Coleridge, 1797-8

"Ode, On the General Subject of Water"

by Kenneth Boulding; Feather River Anthology

Water is far from a simple commodity,

Water's a sociological oddity,

Water's a pasture for science to forage in,

Water's a mark of our dubious origin,

Water's a link with a distant futurity,

Water's a symbol of ritual purity.

Water is politics, Water's religion, Water is just about anyone's pigeon. 
Water is frightening, water's endearing, Water's a lot more than mere engineering. 
Water is tragical, water is comical, Water is far from Pure Economical, 
So studies of water, though free from aridity 
Are apt to produce a good deal of turbidity.

Overview: Water is a resource that we take for granted--when we have it in abundance.  When we don’t, it is likely to be our most vital concern.  Water makes a fascinating subject for economic inquiry because almost every broad issue in microeconomics comes up in the context of allocating water: “demand” versus “need;” price and “value;” equity and efficiency; how markets function to allocate resources; valuation of “non-market” goods; how social institutions evolve and how they shape the allocative process; the nature and roles of private property and property rights; taxation and public finance; the factors that affect labor supply; health economics; externalities and their impact; how risk and uncertainty affect behavior and resource allocation; monopoly and regulation; tradeoffs between the present and the future; government failure and market failure; strategic interaction and its implications for resource allocation; gender relations and household economics; inter-regional and international exchange; rent-seeking behavior, sovereign relations; and more.

Our goal in this course is to use economics to learn about water and to use water to learn about economics.  We will explore the issues together; I hope to learn as much from you as you learn from me; ideally, you will learn the most from each other. 

This is a tutorial course.  We will divide our class into 5 pairs of students.  Each pair of you will meet with me each week in my office, with one of you in the role of “the reader” and the other in the role of “the responder,” roles in which you will alternate.  The reader will take about 20 minutes to read or summarize a 5 to 7 page paper (double-spaced, 12 pt. type, with standard margins, etc.) that he or she has written relating to the topic of the week; the responder, having received the reader’s paper by email (with a copy to me!) at least 30 hours prior to the meeting,
 will prepare a 2 to 3 page “response paper” that will serve as the basis for a 10 minute response to the reader’s thesis and argument, leading, ideally, to discussion that will last for the remainder of the meeting.  The responder’s response paper is due at the weekly meeting.

The written essays are only a part of the tutorial experience.  The discussions we have in our weekly tutorial meetings are no less important.  And because tutorials are as much about process—in particular, your taking responsibility for your learning—as about content, the “best” tutorial discussion would be one in which I said very little.  This brings us to the roles of the reader and the responder.

The role of the reader: 

Each paper that the “reader” prepares should have a thesis supported by argument.  It should not be a summary of the literature.  In other words, the reader, in his/her paper, should have a non-obvious point (or points) that he/she is making about the issue at hand, and should be backing it up with logic (including, though not necessarily exclusively, economic logic) and, if relevant, with evidence as well.  This is critical.  The responder’s task is to select a few important parts of the reader’s argument, raise questions about them, and critique them; but if there is no thesis in the reader’s paper, this will not be possible.  As the “reader,” the quality of your writing counts as well as the substance of your argument.  (Note: I have placed on Glow a copy of “How to Write a Good Economics Paper,” which you might find helpful.)

For each topic, I will provide some readings that will serve to get the reader started and to give the responder the necessary background to read the paper.  I also suggest some possible “paper topics.”  However, you should not feel constrained to write on one of the paper topics I provide—they are provided only as an aid if you need one.  Further, the topics I provide may be too broad for writing a paper that adequately addresses them in only 5-7 pages.  You should narrow the topic in a way that: a) allows you to properly address whatever aspect of the broad issue strikes you personally as most interesting; and b) offers the most scope for your own original analysis.  It is far better to write a paper that gives a deep and rigorous treatment of a narrower topic than one that provides a superficial treatment of a broader topic. 

As the reader, in developing your argument, you will very likely need to supplement my suggested readings with others that you find yourself.   If there are any of these that would be particularly helpful for the responder (and me) to have read in order to be able to fully appreciate your argument, you should provide them to the responder and to me when you provide us with your paper.

As a participant in a tutorial course, you have much more responsibility for developing your understanding of each topic than you would in a typical lecture course in which a professor explains the basic material, and in many cases, its implications. Consistent with our course having only an Econ 110 prerequisite, I have tried hard to avoid readings and topics that require advanced theory or math, but that does not mean that the readings are easy or shallow.  Plan to give yourself lots of time for that process of preparing your paper. That said, I am happy to provide help and guidance to you. 

The role of the responder:

In life, being able to effectively critique others’ arguments is just as important as being able to develop and critique your own.  There are two aspects to this: first, you must be able to evaluate others’ ideas and arguments, probe them for logical flaws and/or any shaky implicit assumptions without the support of which the argument will not stand, and of course, look for useful extensions and applications of others’ ideas that they may have missed or under-emphasized; second, you must be able to critically engage with others about their ideas (and your own) in a way that is constructive.  This means avoiding unnecessary negativity or harshness; it means not addressing minor errors if addressing them would not advance the discussion of the major issues; it means being critical of ideas and never of the person advancing them; and it means avoiding a confrontational demeanor.  You can accomplish these four of course by offering no critical comments at all.  But that is not “critical engagement,” which is the target after all, and which is really all about improving ideas by sharing them with others and learning from the criticisms that they offer.  This, by the way, is why, as responders, we want to avoid sophistry, debating tricks, and so on; it’s not about scoring points or “winning;” it’s about improving ideas and advancing knowledge.  (Note: as a responder, your focus should be on the ideas in the reader’s paper, not the reader’s writing per se.)

To constructively critique your partner’s paper, you will need to read all of the assigned reading for the week.  Because you will have just thirty hours to prepare your own response paper for the tutorial session, you should plan to have all the reading completed before you receive your partner’s paper.  

You should also provide your partner with a copy of your response paper either before or at the weekly tutorial session.

Reading packets
There are five reading packets for this course.  They will be available 9:00-3:30 each weekday during the first two weeks of classes in the Office of Print and Mail at 51 Park Street, otherwise known as the '37 House. (Fair warning: together the 5 reading packets add up to pretty heavy stack, so I suggest that you pick them up at a time when you won’t have to carry them around with you.) 

Grading
Each of you will prepare five papers in the role of “reader,” four of which will be based on topics that I assign, and one of which will be on a topic of your choice.  Each of you will also write five response papers in the role of “responder.” The relative weights in grading are roughly 2/3 for your work as a reader and 1/3 for your work as a responder, with keeping to deadlines counting in my evaluation of your performance in each of these capacities.  In the spirit of the benefits of critical engagement, for your final paper as a reader, you should choose any one of the five “reader” papers that you wrote for the tutorial, and re-write it, taking into account both the content of the discussion of your paper in our tutorial session and the evolution of your own thinking in the course of the semester.   There will be no respondent critiques of the re-write papers.

I will not be assigning you a grade until the very end of the semester, but at the mid-point of the semester I will schedule an individual meeting with each of you to discuss your progress.   Of course, if you wish to meet with me at any other time to discuss your work in the course, I am happy to do so. 

Course Mechanics
Tutorials are conversations.  So we all need to be there.  I recognize that “things happen”—illness, emergencies, and so on—and that such an event may occur for one of you in the course of the semester.  If so, your obligation is to get in touch with me and with your tutorial partner as soon as possible so that we can reschedule our tutorial session.  (We will be exchanging emails, and, if everyone is agreeable, phone numbers as well, to facilitate this and other communication.)   But each of you should view our regularly scheduled time as a commitment that takes precedence over other commitments except in the most exceptional circumstances. 

Honor Code:  

All work in this course is subject to the principles of the Williams’ honor code.  In the context of this tutorial course, this means providing full attribution for any sources of ideas, language, and data on which you rely in any written work for the course.  This holds true whether you quote those sources verbatim or paraphrase them.  If you have relied on a written source or other impersonal medium, you should acknowledge that source in the appropriate place in the text of your paper using the (author, date) form, with full bibliographic references provided in a bibliography.  If you have obtained information or help from a non-media source (professor, friend, Writing Tutor, etc.), that too should be acknowledged in an appropriately proximate place in the text.  Because your work in this course is meant to be original, it is not acceptable to submit work that is not largely your own, even if you appropriately cite its source.  When in doubt, err on the side of “over-attribution.” 

Calendar and Paper Topics:

Below I provide a list of broad topics relating to the economics of water, some suggested paper topics, and some suggested material for you to read.  However, this is a tutorial, and, while there is some core material that I feel each of you should be exposed to, you should feel free to consult with me about selecting topics for your papers that are more closely aligned with your own interests. 

Because the beginning of the semester is a pretty chaotic time, I want to give you a bit more time to prepare for our first tutorial meeting, and therefore we will have our first formal tutorial meetings toward the end of the week that begins February 10th or, depending upon scheduling issues, the very beginning of the week beginning the 17th. 
In scheduling our meetings, we will have to contend with complications created by Winter Carnival and Spring Break, but with sufficient flexibility, we should manage.

Wednesday, February 5th, at 8:30 p.m.:  Organizational Meeting in 309 Schapiro Hall
Topic 1:  The value of water



Thinking about water as a resource



Water Scarcity



Marginal vs. total benefit



Why do the attributes of water complicate the economic of water?

Paper Topic: Water must and will be allocated in some manner among its various potential uses--even water left in situ is in actuality allocated to some use.  Should water be allocated to maximize total economic surplus, or is there something special about water such that, even if we were willing to adopt maximizing total economic surplus as an appropriate policy goal for other goods, we would not wish to do so for water? 

Paper Topic:  Benefit-cost analysis was first applied in the context of water-related public projects.  Simply stated, benefit-cost analysis seeks to determine whether the sum of the present value of all benefits from a proposed project exceeds the present value of the costs, and by how much.  In principle at least, if benefits and costs are measured accurately and the measured benefits exceed the costs, implementing the project increases social welfare.  It is important to note, however, that a project can satisfy the requirement that benefits exceed costs and yet not pass the test for a Pareto improvement, and that is because the latter requires that no person be made worse off by the implied resource reallocation.  In effect, B-C analysis implicitly adopts the Kaldor-Hicks notion of a “potential Pareto improvement.”  A resource reallocation satisfies Kaldor-Hicks if the gains to the gainers exceed the losses to the losers, meaning that it would be possible, through redistribution of the gains, to effect a Pareto improvement.  But neither K-H nor B-C analysis actually requires that the Pareto-improvement-enabling redistribution of gains actually take place.


Does C-B analysis present particular problems in the context of water?  How, if at all, should water-project policy take these problems into account?
Readings: 


Barlow, “Where has All the Water Gone?” Chapter 1 of Blue Covenant: The 
Global Crisis and the Coming Battle for the Right to Water (New York: The New 
Press, 2009)

Hanemann, “The Value of Water,” 2005


Dalhuisen, deGroot, and Nijkamp, “The Economics of Water: A Survey of 
Issues,” Amsterdam, 1999.  (skip Appendix.)


Collier, “The Ethics of Nature,” excerpts from Chapter 2 of Collier’s “the 
Plundered Planet.”

Topic 2: Water Markets and Water Property Rights: Some Advantages and Disadvantages

“This is not to suggest that there is unanimity on the concept of water rights, for some see this as an unhealthy commodification of a public good. Nor is it meant to imply that it is simple to introduce rights-based systems for a fugitive resource with deep cultural implications in administratively weak environments.” (John Briscoe, Water Resources Sector Strategy, World Bank, p. 24)

Paper Topic:  Some economists have argued that in order to have efficiency in water allocation it is necessary to have water markets that ensure that water will flow from low value uses to high value uses.  In such markets, water rights could be rented or sold, and could be freely transferred to anyone willing to pay the market price for them.  Economists have also argued that in order for water markets to function with perfect efficiency (in a Pareto sense or in an aggregate efficiency sense in which total surplus is maximized), water rights must be “completely described” (clearly defined) and enforceable (which, among other things, implies very limited or no externalities in use of water); there must be no market power (buyer or seller) in the water rights market; information must be complete regarding present and future values of water; and transactions costs in the market for water must be zero or near zero.  Given that all these conditions are unlikely to be met, discuss the implications for both equity and efficiency of establishing property rights to water and fostering the development of water markets, and discuss how the benefits of efficiency improvements, if any, measure up to equity concerns, if any. 

Paper Topic:  Providing advance notice of coming changes in water rights gives people time to adjust, but it also gives them time to respond to those coming changes in a socially non-optimal manner by “gaming the system.”   How should we balance the competing objectives of fairness to quasi-rights holders within who with the damage they will do when they know their rights will be terminated or reduced in the future? (Note: A quasi-right holder in this context refers to people or other economic agents whose customary access to or use of water is “recognized” in their communities or polities but who do not have a formally conferred, ceded, or recorded right to it.)
Paper topic: Should governments take over water rights (or buy them) now, before water gets even more valuable?  Or is private ownership, with strong property rights, preferable?

Readings:


Saliba and Bush, “The Market Model of Water Allocation,” Chap. 2 in Water 

Markets in Theory and Practice, West View Press, 1987

Easter, Rosegrant, and Dinar, “Formal and Informal Markets for Water: Institutions, Performance, and Constraints,” The World Bank Economic Observer, February, 1999: 99-116.


Rothfeder, “Water Rights: Conflict and Culture,” Water Resources Impact, March 
2003: 19-24


Barlow, “Setting the Stage for Corporate Control of Water,” Chapter 2 of Blue 
Covenant: The Global Crisis and the Coming Battle for the Right to Water, (New 
York: The New Press, 2009)

Bruns and Meinzen-Dick, “Frameworks for Water Rights: An Overview of Institutional Options,” Chap. 1 in Bruns, Ringler and Meizen_Dick, eds, Water Rights 
Reform: Lessons for Institutional Design, IFPRI, 2005


Briscoe, “Water as an Economic Good: Old and New Concepts and Implications 
for Analysis and Implementation”


Grantham and Viers, “100 years of California’s water rights system: patterns 
trends and uncertainty,” Environmental Research Letters, 9 (2014) 084012 (10pp)

Knickmeyer, “Drought Has California Debating Its Unregulated Water Pumping 
Policies,” AP, 8/20/2014
Topic 3:  Water as an economic good versus water as a human right: some implications 

On July 28, 2010, the UN General Assembly recognized access to clean water and sanitation as a human right, a move hailed by water advocates as a momentous step toward a future treaty.  After 5 years of debate, 122 countries voted in favor of the non-binding text, which "declares the right to safe and clean drinking water and sanitation as a human right that is essential for the full enjoyment of the right to life;" 37 nations, including the United States, Britain, Canada, and Australia, abstained.  

Paper Topic:  Is there an operationally useful distinction between “the need for water” and “the demand for water?”  If so, discuss its implications.  If not, discuss the implications. 

Paper Topic: Some economists argue that appropriate collection, distribution, and allocation of water requires that access to water be declared as a human right.  Others have argued that, while it may “feel good,” such a declaration might actually be an impediment to efficient and equitable provision of water.  Discuss and evaluate these opposing views.
Paper topic:  The Nobel laureate economist Amartya Sen has argued that famines, or more specifically the deaths from “famine,” are not really—or certainly not entirely—

a consequence of “food availability decline” (FAD) and that “failure of exchange entitlements” (FEE), play as great or even a greater role.  Consider the arguments in Sen’s seminal article, “Famines as Failures of Exchange Entitlements,” and discuss how well they apply to the case of droughts and other water supply failures. 

Paper Topic: Should the goal of water pricing policy be “full cost recovery?”  If not, why not and by what means should the cost shortfall be covered?  What is the difference between cost recovery via pricing and cost recovery via taxation?  What are the advantages and disadvantages of each of the two approaches?  How might your perspective on the two approaches change, if at all, in situations in which the lifetime of water-related investments in physical plant exceeds the lifetime of the present generation? 

Paper Topic: A careful reading of the report by the Special Rapporteur on the human right to safe water and sanitation makes it clear that there are many practical and political obstacles to providing access to water consistent with the United Nations’ view of the human right to water.  Imagine yourself as a policy advisor to a national leader and discuss some of the more difficult trade-offs that you might face in trying to advice that leader regarding improvements in water access. 
Paper Topic: Often, when we decline to assist others, whether as individuals or collectives of them, we justify our inaction on the grounds of something akin to contributory negligence in liability legal cases: the view that the plight of the person seeking relief is, at least in part, his/her own fault. In the case of lack of access to water, the claim could be that the group lacking access to adequate water is experiencing a crisis because they chose not to take care of their watershed or to take actions to reduce their population growth, or something similar. When people make a claim for water-assistance on the basis of a claim to water as a human right, should there be (is there?) a distinction between those who might have contributed to their own plight and those who “did everything right” yet still are in dire straits?   (You might find the idea of “moral hazard” to be helpful in understanding why some people might want to make a distinction between the two situations.)

Readings: 


Gleick, “Basic Water Requirements for Human Activities: Meeting Basic Needs,” 
in Water International, 1996:83-92


Gleick, “The Human Right to Water,” in Water Policy, 1999: 487-503.


Sen, “Famines as Failures of Exchange Entitlements,” in Economic and Political 
Weekly, 1976, Vol XI, Nos. 31-33: 1273-1280. 


Barlow, “The Future of Water,” excerpt from Chapter 5 of Blue Covenant: The 
Global Crisis and the Coming Battle for the Right to Water, (New 
York: The 
New Press, 2009)


Catarina de Albuquerque, “Report of the Special Rapporteur on the human right 
to safe drinking water and sanitation,”  United Nations General Assembly, July 
2013
Topic 4: Water Supply in the Developing World: Overview

Paper topic: Some recent studies of the demand for improvements in the quality (purity) of potable water in developing countries appear to show a surprisingly low marginal willingness to pay for improved water quality among poor families in developing countries (see, for example, Kremer, Miguel, Mullainathan, Null, and Zwane, “Making Water Safe: Price, Persuasion, Peers, Promoters, or Product Design?” August, 2009).  This is despite the fact that households are aware of the dangers of contaminated water—or more specifically, the diarrheal diseases associated with its use for drinking and cooking purposes.  (Diarrheal diseases kill between one and two million children a year (and many adults as well).  Clearly it is not the case that poor families do not care about their children’s health; rather, what this demonstrates is that willingness to pay (WTP) for water, as is the case with any good, is a function of income.  What does income-sensitivity of households’ WTP for water imply regarding the appropriateness of water policies geared toward maximization of total surplus? 

Readings: 


International Year of Sanitation Factsheet, 2008 (www.sanitationyear2008.org)


Frerot, “Water: The Primary Issue for Human Development,” Chap IV in “Water: 
Towards a Culture of Responsibility.”


Heinonen-Tanski, “Backstopping review for environmental assessment in three 
pilot areas and three control areas,” Working paper, University of Kuopio, 2006.


Edwards, “Social Cost-Benefit Analysis- the available evidence on drinking 
water,” Chap. 11 in WHO, Cost-Benefit Analysis of Water Supply, forthcoming, 
2009.


Dezem, “Water Crisis Seen Worsening as Sao Paulo Nears ‘Collapse’,”  
Bloomberg.com, October 21, 2014


Galiani, Gonzalez-Rozada and Schargrodsky, “Water Expansions in Shantytowns: 
Health and Savings,” Inter-American Development Bank Working Paper, August, 
2006.



Olmstead, “Water Supply and Poor Communities: What’s price got to do with it?” 
Environment, Vol. 45, No. 3, 2003: 22-33

Briscoe, “Practice and Teaching of American Water Management in a Changing 
World”


Briscoe, “Principled Pragmatism,” Chap. 5 in Briscoe and Qamar, “Pakistan’s 
Water Economy.”


Note: an excellent source for additional relevant readings that might help you in 
writing your papers is the one compiled by the UN, 
which can be found at 
http://www.un.org/waterforlifedecade/reference.html

Topic 5: Institutions as they relate to Water 

FAIR WARNING: The reading load is heavy for this section.  Plan for extra time to do the reading.

Paper topic: Institutions are the “rules of the game” created by each society, formal and informal, within which human interactions take place, both within the realm of markets and beyond.  Change the institutions and you change the outcome, and this implies that “there is no such thing as a free market” or a “free market outcome.”  Institutions do change over time, but not always quickly, and not always in ways that improve social welfare.  Why might the institutions that govern our use of water, which perhaps once worked well for us, work less than optimal today?

Paper Topic: Douglass Shaw, in Water Resources and Policy: An Introduction, p.18, writes, “Property rights can lead to creation of a private good.  My private property, such as a home, is protected via property rights established by laws.  However, water rights are not typically defined in the same way as the property rights to one’s home. Often, water rights are legal rights to use the water—the volume of water itself is not owned by the individual.  The distinction may sound trivial, but the key difference is that if one fails to actually use the water, the right may vanish.  In contrast, if one wishes to own a second home, but does not visit it for years, the property right associated with that second home remains sound.”  A “use it or lose it” property rights doctrine applied to water might affect the efficiency of the allocation of water in beneficial ways or in harmful ways, taking into account both allocation across uses and over time.  Take a position with respect to the optimality or sub-optimality of this aspect of some water rights, taking into account as well how re-use of water (all or part of one person’s used or unused water may flow to another user) affects the efficiency implications of use-it-or-lose-it water rights. 

Paper Topic: Most riparian water rights are preserved whether the water is used or not, but most also require that the water be used for a reasonable purpose on the riparian owner’s land and within the watershed.  Why might such a restriction apply and what are its efficiency/equity implications? 

Paper topic: Riparian water rights typically forbid “excess” withdrawal of water from the stream, and also allow injured riparian rights owners to be compensated for injury suffered through others’ withdrawals.  Further, under the doctrine of “correlative rights,” all riparian rights owners share the total flow of a stream, which has implications in times of drought.  (Note though that users’ shares may not be equal, but instead tied to the beneficial use of water on the owners’ waterfront land.)  Discuss the advantages and disadvantages of such a system relative to the “doctrine of prior appropriation” that replaced simple riparian rights in much of the US west in the latter half of the 19th century.   In addressing this question, you may want to focus on differences in the extent to which water rights under these two systems are volumetrically quantified and “alienable” (transferable), or perhaps on differences in the risk attached to water rights under the two systems, how that risk is apportioned among those who might benefit from access to water, and how the risk attached to water availability might affect agricultural or non-agricultural activities that require water as an input.

Paper Topic: As Edella Schlager writes in “Getting the Relationships Right in Water Property Rights,” people who share common-pool resources are often “conditional cooperators,” that is, their willingness to act cooperatively is dependent upon their confidence that others are doing so and on the probability that they will be “caught” if they themselves act non-cooperatively.  What are the implications of this “conditional cooperation” for avoiding over-exploitation of groundwater aquifers?

Readings: 


Dugger,” Douglass C. North’s New Institutionalism,” Journal of Economic 
Perspectives, Vol. 29, No. 2, June 19095: 453-458.


___, “Water Appropriation Systems”


Saleth and Dinar, “Understanding institutions: nature, performance, and change,” 
Chap. 2 in “The Institutional Economics of Water: A Cross-Country Analysis of 
Institutions and Performance,” (Cheltenham: Edward Elgar: 2004).


Griffin, “Social Institutions,” Chap. 4 in Water Resource Economics: The 
Analysis of Scarcity, Policies and Projects (Cambridge: MIT Press, 2006. 


Libecap, “The Problem of Water,” mimeo, November 2005.


Howe, “Water Law versus Economic Efficiency in Surface Water-Ground Water 
Administration in Colorado and Idaho,” unpublished, 2008.


Gies, “Outlawing Water Conflict: California Legislators confront Risky 
Groundwater Loophole,” Climate Confidential, August 30, 2014


Perry, “For Imperial Valley farmers, abundant water amid drought,” Los Angeles 
Times, 3/16/2014

Brookshire, Burness, Chermak and Krause, “Western Urban Water Demand,” 
Fall 2002, Natural Resources: 873-892. 


Sherk, “East Meets West: A Tale of Two Water Doctrines,” Water Resources 
Impact, March 2003: 5-8

Schlager, “Getting the Relationships Right in Water Property Rights,” Chap. 2 in Burns, Ringler, and Meinzen-Dick, Water Rights Reform: Lessons for Institutional Design
Kenney, “Prior Appropriation and Water Rights Reform in the Western United States,”  Chap. 7 in Burns, Ringler, and Meinzen-Dick, Water Rights Reform: Lessons for Institutional Design

Ostrom, “Water Rights in the Commons,” Water Resources Impact, March 2003: 
9-12.  (Note: Ostrom shared the 2010 Nobel Prize in Economics.

******Individual meetings with students to discuss your progress in the tutorial******

Topic 6: Groundwater: Long term water allocation issues

FAIR WARNING: The reading load is heavy for this section.  Plan for extra time to do the reading.

For a variety of reasons, some of which are historical/technological, property rights institutions relating to use of flowing water (“streams”) tend to be different from those attaching to groundwater, with the former more sensitive to externalities imposed on other current water users associated with individual use of water.  In fact, historically, use of groundwater was governed by formal or informal rules approximating what today is sometimes labeled the “law of capture,” which in effect gave a landowner full “absolute ownership” to any water that could be extracted from beneath land to which the owner held clear title.  While this difference in attention to externalities may have made sense in an era when groundwater was extracted from a hand-dug well with a bucket, there are two reasons why it makes less sense today: first, modern groundwater extraction technology is such that individual use can impose costs on other current water users; and second, extraction today can significantly affect future groundwater availability.  And even though many states (there are exceptions) have recently adopted something more like a “reasonable use” standard which places limits on withdrawal of groundwater during times of water shortage (Shaw, p. 217), the “reasonable use” standard seems in practice only to consider the impact on other current water users, not that on future generations. 

Paper topic: Presumably, changes in water extraction technology can affect the common property resource nature of water; what are the implications for the design of optimal water resources institutions given realistically anticipatable socio-political impediments to the institutional changes that might be necessary to adjust to these technological changes? 

Paper Topic: What do the “custody principle” and the “utilitarian principle” each imply for the ways in which a country should exploit its non-renewable water resources? Discuss the relative merits of each of the two principles.
Paper topic: The “Bruntland definition” of sustainability defines sustainable development as “development that meets the needs of the present without compromising the ability of future generations to meet their own needs.”  (World Commission on Environment and Development, 1987.)  In the context of extraction of groundwater, what is the appropriate way to take into account the needs of “the future,” and how well do existing water allocation institutions foster behavior that does so?  In thinking about this, you will need to take into account the profoundly important notion of the optimal intertemporal extraction of an exhaustible resource as well as ethical considerations in tradeoffs between the needs of the present and the needs of the future. 

Paper topic: If, as policy planners, we had the ability to set what we believed to be the appropriate price for groundwater, what would that price be and how should it change over time?  What should it take into account?  If “mining” of water necessarily implies a “non-sustainable” use of the resource, what then is the socially optimal rate of depletion?  How should we take into account the needs of future generations relative to present ones setting our pricing/extraction policy?   In effect, we know that we want the extraction rate to be the one such that marginal cost equals marginal benefit, but what should we take into account in calculating those two variables? 

Paper Topic: Economists and others have written about the various forces that are likely to lead to increased scarcity of water in the future, among them the addition of roughly 3 billion people (50% increase) to the world population over the next 40 years, the positive income elasticity of demand for water for both direct consumption and indirect consumption (the latter is the water used to produce goods and energy we consume), the increasing pollution of surface water, and the effects of global warming.  If water were a purely privately held asset, we would expect that the private asset owner, when selling water today, would take into account the prospects for profit from selling the water in the future instead. Does emphasis on the human right to water cause a systematic and socially non-optimal bias in allocating water to users in the present relative to users in the future? 

Readings:


Galbraith, “Push Comes to Shove over Water Restrictions,” The Texas Tribune, 
March, 2012


Barringer, “Southwestern Water: Going, Going, Gone?” Stockholm Environment 
Instittute, 2010


Collier, “Selling the Family Silver,” Chap 6 of Collier’s “The Plundered Planet.”


Briscoe, excerpts from “Pakistan’s Water Economy” focusing on Pakistan’s  
groundwater resources and their use


Griffin, Chapter 3, “Efficiency in a Dynamic World,” in Water Resource 
Economics: The Analysis of Scarcity, Policies, and Projects


Gisser, “Groundwater: Focusing on the Real Issue,” Journal of Political 
Economy, 1983, Vol. 91, No. 6: 1001-1027.  (Note: Focus on the broad themes: 
feel free to entirely skip or skim the equations)


Glennon, “The Environmental Consequences of Ground Water Pumping,” Water 
Resources Impact, 2003, Vol. 5, No. 2: 13-15


Perkins, Sid, “Big Gulp, Asian style: Increased irrigation is rapidly depleting 
India’s groundwater” 


Singh, “Cheap energy endangers India's ability to feed itself,” IEEE Spectrum, 
June 2010 
Arrow et al., “Intertemporal Equity, Discounting, and Economic Efficiency,” Chap. 4, in Climate Change 1995—Economic and Social Dimensions of Climate Change

Cowen, “Caring about the Distant Future: Why It Matters and What It Means,” 
The University of Chicago Law Review, Vol. 74, No. 1, Symposium: 
Intergenerational Equity and Discounting (Winter, 2007), pp. 5-40



(Note: the Cowen article is long and, in a few places, assumes knowledge 


of some material you might not have had in Econ 110.  Don’t hesitate to 


contact me for help with the article, but in any event plan on some extra 


time for reading it.)



Adler, “Economic Growth and the Interests of Future (And past and Present) 
Generations: A Comment on Tyler Cowen,” The University of Chicago Law 
Review, Vol. 
74, No. 1, Symposium: Intergenerational Equity and Discounting 
(Winter, 2007), pp. 41- 49

Topic 7: Supplying water to urban areas in developing countries

More than half of all people in the world live in urban areas, and economists and demographers expect that in the 21st century, virtually all of the increase in the world’s population, the vast majority of which will occur in developing countries, will have to be accommodated in urban and peri-urban areas.  It will require enormous investments and sophisticated management to provide these urban dwellers with adequate potable water.  For a variety of reasons, privatization of water supply for urban and peri-urban areas in developing countries was an integral part of World Bank activities in developing countries, especially in the 1990s, but it has also been an extremely controversial policy, and the controversies surrounding it have even led to the fall of governments. 

Paper topic:  Views differ widely on the relative merits of public versus private provision of water for urban and peri-urban communities, with some analysts arguing that private provision is far superior and others arguing that, because of the nature of water supply and demand conditions, private provision is tantamount to a license to exploit consumers.  Discuss the various advantages and disadvantages of private and public ownership of water utilities. 

Paper topic: Economists have argued that the economics of water provision services complicate private provision of water service in developing countries due to the “hold-up” problem.  Some argue further that that water’s special status as a “basic good” (or the view that it is a human right) exacerbates hold-up problems.  For what reasons, if any, might the hold-up problem be more severe in the case of provision of water services than in some other industries? Is it better to bypass private provision altogether, or are there ways to ameliorate the hold-up problem at a cost low enough to still make private provision desirable? In doing so, pay attention to the government’s short run and long run objectives, which include, among others, political self-interest and genuine concern for the benefits that citizens receive from provision of water services.

Paper Topic:  For a variety of historical reasons, rights to use and/or sale of water have not always been formalized.  Does the existence of such “informal rights” or “quasi-rights” benefit or harm residents of areas in which the articulation of water rights remains “fuzzy” or incomplete.    

Readings: 


Shleifer, “State versus Private Ownership,” Journal of Economic Perspectives, 
Vol. 12, No. 4, Fall 1998: 133-150.


Alfaro, “Reforming Former Public Monopolies: Water Supply,” Chapter 10 in 
Beyond Tradeoffs: Market Reforms and Equitable Growth in Latin America 
(Washington: Inter-American Development Bank, 1998).


Savedoff and Spiller, Chapter 1 “Government Opportunism and the Provision of 
Water,” in Spilled Water: Institutional Commitment in the Provision of Water 
Services (Washington: Inter-American Development Bank, 1999) and any one of 
the case studies in Chapters 2, 3, or 5 (see below).


Brinsmead, “Oil Concession Contracts and the Problem of Hold-up,” mimeo, 

2007.


Galiani, Gertler, and Schargrodsky, excerpt from “Water for Life: The Impact of 
the Privatization of Water Services on Child Mortality,” Journal of Political 
Economy, Vol. 113, 2005: 83-120.



Case Study: 


“Walker, Velasquez, et al., “Reform Efforts and Low-Level Equilibrium in the 
Honduran Water Sector,” Chapter 2 in Spilled Water: Institutional Commitment 
in the Provision of Water Services (Washington: Inter-American Development 
Bank, 1999)
Topic 8: Climate Change: Floods and droughts

Paper topic: Glaciers serve as a kind of freely-provided water reservoir, holding precipitation that falls in winter and slowly releasing it over the course of the year, providing water for agricultural and other needs even in the relatively dry summer and autumn months. In many parts of Asia, including China and India, as well as in the Andes, glacial melt is a critical source of water.  Rising global temperatures threaten the very existence of the world’s glaciers and the annual glacial water storage and melt on which so many people rely, and in coming decades we can expect to see more flooding in winter and more water scarcity in the summer and autumn peak agricultural production seasons as glaciers recede.  In the short run, however, deglaciation produced by warmer temperatures is leading to greater than normal water abundance.  And this in turn is leading to expansion of human activity in the regions dependent upon glacial melt. Taking into account both equity and efficiency concerns, what is the optimal policy response to a situation in which we can expect “good years” to be followed by a catastrophic collapse? 

Paper topic: If greater variability in seasonal water should make it desirable to build large increases in reservoir capacity within a given area, who should fund this activity and through what mechanism should compensation be provided to those whose property will be flooded in creating the reservoir?  

Paper topic:  Behavioral economists have noted that people appear to have difficulty thinking about uncertain events that occur only occasionally.  Low frequency but costly events get a great deal of attention when they occur and immediately after, but then later, people forget about them.  Thus they over-estimate the risks of such an event shortly after its occurrence and then underestimate its likelihood as time passes (Shaw, Water Resources and Policy: An Introduction p. 288.)   How might lessons from behavioral economics issue relate to thinking/planning about future water needs? 

Paper topic:  We can think of droughts as coming in three forms, transient, prolonged, and very prolonged, where “very prolonged” might perhaps be taken to mean that a region should be viewed as “arid.”  Droughts are of course costly because they can cause environmental/ecological harm, human morbidity and mortality, loss of agricultural output, interruption of shipping on previously navigable waterways, loss of hydropower, and loss of recreational opportunities.  What kinds of water institutions are most likely to lead to optimal preparation for, and adjustment to, drought? 

Readings:


Frerot, “Climate Change and Water: Disturbing Facts,” excerpt from Frerot, 
“Water: Towards a Culture of Responsibility.”


Briscoe, “The Challenges of the Present and Necessary Responses,” excerpts 
from Chapter 3 of “Pakistan’s Water Economy,” World Bank  (Note: If you have 
an interest in an in-depth study of a particular country and the time/interest to read 
a 100 page in-depth monograph on the water economy of either Pakistan or India, 
I can provide you with a pdf of Briscoe’s monograph on Pakistan or his 
monograph on India.)


Barnett, Adam, Lettenmaier, “Potential Impact of a warming climate on water 
availability in snow-dominated regions,” 2005, Nature, Nov. 17: 303-309. 


Lord et al. “Managing the Colorado River in a Severe Sustained Drought: An evaluation of institutional options.” Water Resources Bulletin 31 (1995): 939-944.


Miller, Kathleen, Steven Rhodes, and Lawrence MacDonnell.  Sections 3,4 and 5 (Sections 1 and 2 essentially repeat material you will have read earlier in the course) of “Water Allocation in a Changing Climate: Institutions and Adaptation.” Climatic Change 35 (1997): 157-177. 


World Bank. Overcoming Drought: Adaptation Strategies for Andhra Pradesh, India, Summary, Washington DC: World Bank, 2010.


___Coping without water in Peru | Environment | DW.DE | 11.12.2014


You might also find useful articles by looking at the website of the National 
Drought Mitigation Center at University of Nebraska Lincoln.

LAST PAPER: SUBJECT OF YOUR CHOICE

For your last paper prior to your re-write paper, you are free to choose your paper subject from the remaining ones on the syllabus or some other topic that you would particularly like to address.   Because each of you will be pursuing a different paper topic, in the interests of resource conservation I am not going to include the readings for the topics below in the your course reading packet.  At your request, I will place any of the readings below on Glow.  I have provided a few paper topics, but you should feel free to select your own topic based on your interests.
Topic 9a: Rural water supply: A gendered issue
Note: My students from an earlier year suggested that I provide a “warning note” for this section.  Here it is: This is an important topic, but it has not received the attention in the economics literature that it merits, though somewhat more has been written from an anthropological and sociological and political theory perspective. Pursuing this topic may require you integrate your gleanings from those disciplines with the economics literatures that does exist.  My personal view is that if you find this topic of interest, don’t be discouraged by the need to integrate research from different disciplines; good policy analysis almost always requires this. 
“Goal seven of the Millennium Development Goals (MDGs) calls on governments to “halve, by 2015, the proportion of people without sustainable access to safe drinking water and sanitation”. However, over half of Africa’s women and girls have no access to clean water and sanitation. According to UNICEF, ‘in rural Africa, 19 per cent of women spend more than one hour on each trip to fetch water, an exhausting and often dangerous chore that robs them of the chance to work and learn.’” (http://www.pambazuka.org/aumonitor/comments/1412/)
Paper topic: In many so-called “traditional societies” (aside: aren’t all societies in fact “traditional?”) in the developing world, it is females, adult and young, who bear the responsibility for procuring water for household purposes, including drinking, cooking, bathing, sanitation, watering home-proximate gardens, and watering home-proximate animals, and a substantial amount of time and energy each day are devoted to obtaining water.  The likely increase in water scarcity as a result of population pressures, climate change, and pollution are likely to increase this burden.  Bearing in mind the constraint of feasibility, what institutional changes or policy initiatives might serve to prevent even greater water-procurement costs being imposed on females? 

Readings:


Interagency Task Force of Gender and Water, “A Gender Perspective on Water 
Resources and Sanitation,” Commission on Sustainable Development, Twelfth 
Session, April 2004. 


Doss, "Conceptualizing and Measuring Bargaining Power within the 
Household," in Women, Family and Work: Writings on the 
Economics of 
Gender. Ed. Karine Moe. Routledge, 2002.


Ray, “Women, Water, and Development,” Annual Review of Environmental 
Resources, 2007, Vol. 32: 421-449.


International Water and Sanitation Resources Center, “Benin Borehole has 
unforeseen effects for women,” August 2005 (http://www.irc.nl/page/7810).


A.J. James, Joep Verhagen, Christine van Wijk, Reema Nanavaty,


Mita Parikh & Mihir Bhatt, (2002) Transforming time into money


using water: A participatory study of economics and gender in rural India,


Natural Resources Forum, Volume 26 Issue 3 Page 205-217, August 2002


Blackwells

Lakshmi Puri, OP-ED: Women and Girls at Heart of the Blue Revolution


Ivens, “Does Increased Water Access Empower Women?” Development, 2008, 
51: 63-67.


Crow and Sultana, “Gender, Class and Access to Water: Three Cases in a Poor 
and Crowded Delta,” Society and Natural Resources, 15:709-722, 2002.


Boone, Glick and Sahn, “Household Water Supply Choice and Time Allocated to 
Water Collection: Evidence from Madagascar,” Journal of Development Studies 
(2011) 47:12, 1826-1850


Ilahi, N. (2001b) Children’s work and schooling: does gender matter? Evidence 
from the Peru LSMS panel data. Background article for The Policy Research 
Report on Gender, World Bank, Washington, DC.


Ilahi, N. and Grimard, F. (2000) Public infrastructure and private costs: water 
supply and time allocation of women in rural Pakistan. Economic Development 
and Cultural Change, 49(1), pp. 45–75.

Topic 9b: “In situ” uses of water:” efficiency and equity concerns

Paper topic: How should we weight the value of “in situ” uses of water, such as protecting endangered species, relative to other uses?  In such weighting, how should we handle differences in the relative valuations of individuals with different wealth? 

Paper Topic: Should regulatory limits on use of water rights be viewed as “regulatory takings,” which do not violate the Fifth Amendment and therefore can be implemented without compensation, or should they be treated as “physical takings” which, when not compensated, do violate the Fifth Amendment? 

Paper topic: Regarding “ecocentric” relative to “anthropocentric” approaches, consider the following statement from Ronald Griffin, Water Resource Economics, 2006, p. 9: “Endangered species have a right to continued existence with the earth’s environment, and no water project expected to extinguish a species should ever be constructed.”

Readings: 

Collier, “Is Nature Priceless?” Chapter 2 in P. Collier, The Plundered Planet

Cassuto, David and Reed, Steven, “Water Law and the Endangered Species Act,” 

in Whose Drop is it Anyway?: Effective Management of our Nation’s Water Resources, ABA Section of State and Local Government Law, ed. Megan Baroni, forthcoming 2010. 

Wikipedia description of the contingent valuation technique: http://en.wikipedia.org/wiki/Contingent_valuation
Loomis, John, “Use of Non-Market Valuation Studies in Water Resource Management Assessments.” 

Dumas, Schuhmann and Whitehead, “Measuring the Economic Benefits of Water 
Quality Improvement with Benefit Transfer: An Introduction for Noneconomists,” American Fisheries Society Symposium, 2005: 1-17.
__ “Judge rejects environmental challenges to Mojave groundwater project,” May 9, 2014

___California: Court Upholds Guidelines to Protect Fish, By REUTERS MARCH 13, 2014

Llorca and Bryan, “Rural county, feds locked in water-rights dispute,” Associated Press, May. 16, 2014 8:06 PM ET
Topic 9c: Use and Abuse of Groundwater Resources (U.S. focus)

The issue of how best to use (or not use) groundwater resources, especially non-renewable grounwater, is a fascinating one.  With the help of former student Sam Woodbury, I have assembled a set of readings that address this topic, and if you are interested in writing your “topic of choice” paper on this topic, I will provide you with pdf files of the articles, book chapters, etc. listed below.  (My decision not to include these readings in the course packet reflects nothing more than uncertainty regarding student interest in this topic and a desire to save paper.)

Paper Topics: From an ethical standpoint, how might we define a defensible rate of exploitation for non-renewable groundwater? 

Paper topic: What costs and benefits should we take into account when we try to define the “optimal” intertemporal rate of depletion of non-renewable groundwater”?

Paper topic:  The law mandating that ethanol be blended into all gasoline sold in the US makes reference to encouraging production of "renewable fuels."  What characteristic(s) do you think a fuel must possess for it to properly characterized as a renewable fuel?  Do you think that corn-based ethanol meets the standard of being a renewable fuel?  How much policy weight do you think that a society should place on having its fuel be "renewable?"  Why?
Paper topic: US legislation mandating that ethanol be blended with gasoline is having an impact on exploitation of non-renewable groundwater.  Discuss the extent to which that legislation might represent a policy failing from the persepctive of water use and why such policy failings arise.    

Paper topic: The institutions that govern our use of groundwater seem, if anything, even less satisfactory than the institutions that govern our current use of surface water.  What factors play a role in this, and what policy interventions offer the best prospect for improviing our approach to extraction of groundwater?

Paper topic: There are “spatial externalities” in the context of aquifer withdrawals.  
Discuss the limitations of formal and informal institutions in addressing these 
spatial externalities. 
Selection of readings relating to groundwater exploitation (U.S. focus):

Koundouri, Phoebe,  “Current Issues in the Economics of Groundwater Resource 
Management.” (The material around p. 72 is accessible as well as an excellent 
summary of the issues.  Much of the rest of the article is pretty advanced and 
technical and you will probably want to skim or skip that more advanced material.  
Journal of Economic Surveys, 2004.

Motubu Ibaraki, “Issues of unsustainaibility related to Water,” in Graedel, T. E., and E. van der Voet. Linkages of Sustainability [in English].  Cambridge, Mass.; London: MIT Press, 2009.

Reilly, T.E., Dennehy, K.F., Alley, W.M., and Cunningham, W.L. "Ground-Water Availability in the United States: U.S. Geological Survey Circular 1323."  (2008): 70 p.

McGuire, V.L. "Water-Level Changes in the High Plains Aquifer, Predevelopment to 2009, 2007-08, and Change in Water in Storage, Predevelopment to 2009." Publications of the US Geological Survey  (2011): 24.

Ashworth, William. Ogallala Blue : Water and Life on the High Plains. 1st ed.  New York: W.W. Norton & Co., 2006.

Sophocleous, Marios. "Review: Groundwater Management Practices, Challenges, and Innovations in the High Plains Aquifer, USA--Lessons and Recommended Actions." Hydrogeology journal 18, no. 3 (2010): 559-75.

Galloway, D., and F.S. Riley. "San Joaquin Valley, California: Largest Human Alteration of the Earth’s Surface." Land subsidence in the United States 1182 (1999): 23-34.

112th United States Congress, House. H.R. 1837, Sacramento-San Joaquin Valley Water Reliability Act, Congressional Record, 29 Feb. 2012.

Edwards Aquifer Authority and the State of Texas Vs. Burrell Day and Joel Mcdaniel, Supreme Court of Texas, 08-0964 (2012).

Buchele, Mose. "What the State Supreme Court Ruling on Water Rights Means for Texas." StateImpact, 24 Feb 2012.

Galbraith, Kate. "Texas Farmers Battle Ogallala Pumping Limits." The Texas Tribune, 18 Mar 2012.

Bruggink, Thomas H. "Privatization Versus Groundwater Central Management: Public Policy Choices to Prevent a Water Crisis in the 1990s." American Journal of Economics and Sociology 51, no. 2 (1992): 205-22.

Galbraith, Kate. "Navigating Water Rate Increases in Lingering Drought." The New York Times, 8 June 2012.

Glennon, Robert. Excerpt from Water Follies:  Groundwater Pumping and the Fate of America’s Fresh Waters.  Washington, D.C.: island Press, 2002.

Knickmeyer, “Drought Has California Debating Its Unregulated Water Pumping Policies,” AP, 8/20/2014

___ “NASA Satellites Reveal Shocking Groundwater Loss In Colorado River Basin,” AP, 7/24/2014
Weiser, “Could desalination solve California’s water problem?” Sacramento Bee online, 10/18/2014 
Topic 9d: The US ethanol fuel mandate and its impact on water use
Paper topic: On the basis of what characteristics is an energy source defined as “renewable?”  Is an energy source properly defined as “renewable” if it requires, or in practice involves, exploitation of a non-renewable resource such as water from a non-recharging aquifer? What if the level of use of the non-renewable is “low”?  How would you define “low”? 
__“Consumptive Water Use in the Production of Ethanol and Petroleum Gasoline”, 2009, available at http://www.ipd.anl.gov/anlpubs/2009/01/63493.pdf
2010, “Fundamentals of a Sustainable US Biofuels Policy,” available at http://bakerinstitute.org/publications/EF-pub-BioFuelsWhitePaper-010510.pdf
(see text on page 72 and table on page 73 for “What Will It Take to Make Enough Corn Ethanol to Meet the EISA Mandate”? which includes an estimate for the total gallons of irrigation water.  Note, a useful source of the data in the Baker Institute report is http://pubs.acs.org/doi/pdf/10.1021/es802162x
Jaeger, W. et al., 2011, “Biofuel economics in a setting of multiple objectives and unintended consequences,” available at http://www.sciencedirect.com/science/article/pii/S1364032111003650
Topic 11:  Re-write of an earlier paper


� Why 30 hours?  In the best intellectual discussions—and this kind of discussion is a critical element of the tutorial model—everyone has enough information to contribute, and given the various competing demands on everyone’s time at a place like Williams, 30 hours is about the minimum necessary to make that possible.  





