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Lesson 4:  Fishermen and Farmers


Concepts:   

· Incentives

· Property rights
· Voluntary Exchange
Content Standards:

Standard 4:  People respond predictably to positive and negative incentives.
Standard 5:  Voluntary exchange occurs only when all participating parties expect to gain.
Standard 10:   Institutions evolve in market economies to help individuals and groups accomplish their goals. . . . [One] kind of institution, clearly defined and well-enforced property rights, is essential to a market economy.
Overview
Sometimes competition for the use of water becomes an emotion-laden public issue. Accusations of greed or selfishness take the place of civil discourse and problem solving.  Economic reasoning suggests the possibility that water conflicts may result from the institutional “rules of the game” rather than from the character of the individuals involved in the dispute.  By focusing on how to define property rights to facilitate exchange, economists and entrepreneurs are finding that changing institutional arrangements can open up the possibility of win-win solutions to water disputes.  
In Lesson 3, students learned that when property rights to water are clear and the law allows water transfers without loss of right, people trade. Clearly defined, transferable property rights help us to establish the value of water for different uses and to different users. As we saw in lesson 3, in​stead of just insisting that his water was worth “a lot” to him, Rocky Webb could say that it was worth a crop of hay—about $6,600. Supporters of steelhead recovery who made donations to the Oregon Water Trust then let it be known that water for the steelhead was worth (at least) $6,600 to them as well. Would it have been worth $10,000? Or $20,000?  Would they be willing to pay Rocky more? Possibly. And if Rocky is a good negotiator he might get more. Or perhaps Rocky is concerned about the steel-head as well. In that case, he might be willing to accept less than $6,600. The offer to trade causes people to declare the value they place on water and prompts them to decide what they would be willing to give up in order to have it. 
In Lesson Four, students continue to investigate the institutional parameters of competition for water by studying the formal definitions of water rights in American history as the law evolved to accommodate changing wants and needs. Using real-world examples, they consider how different legal structures affect the ability of citizens to resolve disputes amicably, and they learn how government can play a role in promoting mutually beneficial resolutions of environmental disputes. In the process, they confront the costs and benefits of various alternatives and begin to clarify their own positions on water rights issues.

Teacher Background
Beginning in the late 20th century, conflicts over water use took on a new dimension in response to Americans’ demand for recreational and environmental uses of water.  These “in-stream” uses challenge the traditional notion that “beneficial” uses require rights-holders to divert water to establish and maintain their claims. Until very recently, state definitions of “beneficial private use” excluded in-stream flows. Within that institutional framework, a rights holder who chooses not to divert water, leaving it in the stream for fish or rafting, for example, lost his water right.  The cost to the rights-holder, perhaps a farmer, of making a generous or principled gesture, or even of taking a one-time payment for his water one year, was losing his claim to water in the future. On the other side, environmentalists and recreational users of water were caught, too; one of their options – purchasing the water they value – had been eliminated by the law. Not surprisingly, they come to see the farmers as enemies to be fought in the courts and through public opinion. (See Free Market Environ​mentalism, p. 74.)  Within the last two decades, however, some western states changed water laws to clarify definition of rights and to permit legal transfers, and they are finding that win-win solutions are not only possible but increasingly likely. The agreement between Idaho farmer Mike Hensley and the Idaho Department of Water Resources is only one of a growing number of examples.
A 2.2 mile reach of Pole Creek, a tributary to the Salmon River, and spawning habitat for three threatened species of fish, was dewatered on a regular basis during the late 20th century. Rights-holders diverted water from the creek for irrigation and a hydropower system. In low water years the creek ran dry or became so shallow that Chinook salmon, steelhead, and bull trout – all endangered species – could not migrate to their spawning grounds. Stranded by the low water, they would overheat and die. Chinook salmon were essentially eliminated from Pole Creek above the diversion point. Alternative energy sources that leave water in-steam were available but costly to rights-holders, the farmers and ranchers who were often accused of being greedy and disdainful to environmental quality. When the full context of the problem is examined, however, those accusations look seriously misplaced, especially in light of agreements made possible by changes in Idaho water law.  
In 1992, Idaho water law was revised to allow the Idaho Department of Water Resources (IDWA) and the Bureau of Reclamation to lease or buy water from existing rights-holders for the purpose of maintaining in-stream flows. Changing the definition of beneficial use to include in-stream flows changed the incentives for current and prospective water users to cooperate through voluntary exchange.  In 2006, Pole Creek water rights holder and farmer, Mike Henslee, committed to a five year water diversion reduction agreement with the Columbia Basin Water Transactions Program (CBWTP) and the IDWR. (Scarborough and Lund  2007).  Under the negotiated agreement, Henslee guarantees a minimum creek flow of 5 cubic feet per second; enough to maintain sufficient water for fish to move between the lower and upper reach of the creek. In return, the CBWTP purchased a diesel generator for Henslee as an alternative to the hydropower he uses to run his center-pivot irrigation system. Before starting irrigation in the morning, Henslee checks water flow in the creek, and if it is too low, he switches from hydropower to the diesel generator. Through the agreement, he is compensated for the water left in-stream. Thus, he can maintain his water right while also realizing the value of alternative water use, a win-win solution made possible by rules of the game that allow legal transfer. (See CBWTP.org for additional water negotiations that have been made possible with the legal transfer of water rights.)
This lesson engages students in a role play activity in which different configurations of water-rights law shape the potential for win-win solutions to disputes. In a simulated conflict between fishermen and farmers over water in a stream, they experience the benefits of institutions that facilitate voluntary exchange.
Time Required:

· 2 – 3 class periods
Materials: 
· Handouts #2, 3, & 4  - 1 per student

· 1 set of clues from Handout #5 for each group of 6 students
· Overhead transparencies or powerpoint slides of Visuals #1-4
· Prizes (candy bars or cans of soda) -  1 per student.
Procedure:
1. Explain that the purpose of this lesson is to investigate how clear definition of property rights helps people engage in trade.

· For example, suppose Anna owns two sandwiches. She is only hungry for one, but she wants $1 to buy a drink. Brad has $4 and he wants a sandwich and a drink. The cafeteria charges $1 for drinks and $3.50 for a sandwich. Brad offers Anna $2 for a sand​wich. Does she take the deal? (Yes.)
· How much did each gain? (Anna gained by $1—she has a drink plus $1. Brad also gained—he only spent $3 and he has a sand​wich and a drink, plus $1.)
· If Anna had negotiated, how much could she have charged Brad for the sandwich? ($3.)
· Explain that because they both had property rights, Anna and Brad could trade for sandwiches and money. The exact terms of the trade could have varied from $1–$3 for the sandwich, depending on how well each person negotiated.
· Similar trades can occur with water, provided there are clearly defined, transferable property rights. Trade involving water can have beneficial effects for the environment.
2. Distribute Handout #1 and instruct students to read the scenario. Then display Visual #1 and review it with the students. (This visual is a review of Lesson 3.)

3. Distribute Handout # 2 and help the students fill in the first entry.  Instruct them to complete the chart in groups.
Property Rights: Teachers' Guide Chart (see Scenario handout, below)
	Property

rights specification
	What will you do and why?
	Friendly
solution

likely? 
	How will water disputes be settled?
	Who benefits? Who is hurt (bears costs)?

	Property rights are unclear.
	Farmers: divert water and see if anyone stops us.
Outfitters: try to negotiate, get city to make rules, go to court, threaten farmers.
	No
	In court—or maybe not at all.
	Not clear who benefits—up to the court.

All people in valley hurt by animosities and reduced incomes.

	Property rights are defined by riparian common law. ("reasonable use")
	Farmers: divert the water and use as much as we need to irrigate our crops—that's reasonable to us.
Outfitters: sue the farmers because it's not reasonable that the stream dries up.
	No
	Probably will result in a lawsuit, and the court will have to settle it.
	If the farmers are allowed to assert that their irrigation use is reasonable, they win.

If the lawsuit takes place, both sides in the dispute will pay--and undoubtedly one side will end up unhappy.

	Property rights are based on first-in-time, first-in-right. Recreation is not a "beneficial use."
	Farmers: divert the water and use it—their right is clear.
Outfitters: they have little recourse. Maybe try to challenge the law in court or lobby to have it changed.
	Probably not—the outfitters will feel cheated.
	In favor of the farmers.
	Farmers benefit, outfitters and townspeople are hurt. Whole valley hurt by continuing hard feelings.

	Property rights defined under "public trust doctrine"—to preserve scenic area, irrigation is  allowed only in high water years. Fishing is allowed at all times.
	Farmers: the farmers are out of luck in this case. They have to leave water in the stream. Maybe they can challenge the law in court or lobby the legislature to have the law changed.
Outfitters: they have no incentive to help the farmers. They monitor to make sure the farmers don't take the water.
	Probably not—the farmers will feel cheated.
	In favor of the outfitters.
	Outfitters and townspeople who work for them benefit. Farmers are hurt. The whole valley is hurt by continuing hard feelings as the issue will come up again every time there is a dry year.

	Court gives fisher men the water rights since farmers can grow crops without irrigation, but outfitters can't make a living without water for fish.
	Farmers: If beneficial use still includes agriculture, they may try to convince the fishermen to let them irrigate.
Outfitters: They will prevent the farmers from irrigating unless they believe it won't hurt the fishing. If there is a use-it​or-lose-it rule, they won't let the farmers use water.
	It depends. What are the other water rights rules?
	Again, it depends. It appears that the outfitters have control of the situation. 
Do other rules let them negotiate with the farmers? Why would they want to?
	The fishermen benefit from this arrangement. However, it's not clear that the farm​ers must be hurt. (Come back to this situation after students have completed the rest of the activity.)


4. Announce that a new set of rules governing property rights is now in effect. Display Visual #2 on the overhead and discuss the components of the new water-rights rules:
· first-in-time, first-in-right
· beneficial use = irrigation, recreation (including fishing), conser​vation
· no salvaged water rule is in effect 

· no use-it-or-lose-it rule is in effect

5. With Visual #2 still on the screen, ask:
· How is this set of rules the same as/different from those you ex​amined earlier? (Similarities: There are clear property rights. We know that the farmers have the rights because they were there first. Differences: Recreation and conservation are defined as benefi​cial uses, and the farmers do not lose the rights to water they save or water they don't use.)
· Do these rules make it easier or more difficult to reach a solution that both sides can support? (These rules make it much easier to reach a win-win solution. Trading of water is now possible. The outfitters can offer to pay the farmers not to use water, and the farmers can decide if the payment they are offered is enough. The farmers also have an incentive to try to find crops or irrigation methods that use less water because they know they can sell any water they save to the outfitters.)
6. Using this set of rules, devise a solution that both sides will likely support. (If students fail to consider the possibility of the farmers and outfitters creating a market for water, offer a hint by reading aloud the story below.)
· Because this is a small town and everyone knows everyone else, no one wants a feud. There have been problems in the past between the outfitters and the farmers, but everyone stayed calm and worked it out. When lots of pheasants died during a hard winter some time back, the outfitters had a tough year and the farmers were mad because hunters were traipsing all over their fields and harassing their dogs and cattle. The farm​ers threatened to allow no hunting on their land. Faced with this threat, the outfitters offered to pay the farmers for access and to guarantee that they would send a guide with each group of hunters to make them behave. When that worked, someone came up with the bright idea of asking the farmers not to plow and mow their fields to the edges, thus creating zones of pro​tective cover for birds. Since this would have meant a loss of crops and income to the farmers, the hunters and outfitters offered to pay the farmers $10.00 per pheasant shot. Now preserving pheasants was worth as much to the farmer as the little bit of crop lost. 
7. When all the student groups have reached a decision, offer the following challenge: “I’m going put a prize on your table. I will give you a few minutes to reconsider your solution to the water problem, and then I will try to think of a better solution. If I cannot find a better solution, you get to keep the prize. If I can find a better solution, I will take back the prize. 
Display Visual #3. Explain that a "better" solution is one that:
· makes the farmers better off without hurting the fishermen, or
· makes the anglers better off without hurting the farmers, or
· makes both the farmers and anglers better off.
8. After students have had time to reconsider their solution, ask: “How did you solve the water dispute? Were both sides in the dis​pute satisfied?”
· There will be a variety of answers, and both sides should be satisfied. Display Visual 4 and explain the decision tree. In high-water years, both farmers and outfitters do well. Farmers gain $75,000 and outfitters gain $100,000. In low-water years, gains to each side depend on whether or not the farm​ers irrigate. If farmers do not irrigate, they lose $25,000 [$75,000​50,000]. If farmers do irrigate, the outfitters lose $80,000 [$100,000-20,000]. The farmers would want at least $25,000 not to irrigate, and the outfitters would be willing to pay up to $80,000 to the farmers to leave the water in the stream. For example, a payment of $30,000 to farmers not to irrigate would be acceptable to both sides: farm​ers make $50,000 from crops plus $30,000 payment = $80,000; outfitters make $100,000 from business minus $30,000 payment = $70,000. For both sides, the outcome with trade is better than the outcome the parties might have experienced if the farmers had irrigated. Payments from the outfitters to the farmers should range from $25,001 to $79,999—the exact figure depending on which side has the better negotiators.
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Closure

9. Which feature(s) of property rights rules made an amicable solu​tion possible? (Clearly defined and transferable property rights. It was clear that the farmers had the property rights, but it was also clear that they could sell water without losing their future rights. Because beneficial use included recreation, the outfitters could buy the water. Both parties had to figure out how much the water was worth to them. Once they had done so, they could trade—with benefits to each group and the environment.)
10. Look back at your property rights chart. Property rights were clearly defined under many of the legal institutions, but there was still conflict over water. Why isn't clear definition enough to allow win-win settlement of dis​putes? (If property rights aren't transferable, no trade can be made. Use-it-or-lose-it rules prevent a willing seller from selling. Ben​eficial use rules may prevent a willing buyer from buying.)
Assessment
11. Distribute Handout #4. Briefly discuss the scenario. Divide the students into groups and give each group a set of the clues from Handout #5.  Direct them to distribute the clues so that each student has at least one in hand. Ask the students to solve the mystery with the most appro​priate clues and to propose a new solution.
· Clues #1, 4, and 7 are the only clues necessary to solve the mystery. Students may argue that some of the other clues are true, but just because the information is accurate does not mean that it is rel​evant to solving the mystery. Beneficial use in Montana at that time didn't allow for conservation uses—or "in-stream" flows. Water had to be diverted. Thus, the potential buyer (the conservation organization) couldn't buy. In addi​tion, farmers had to divert all the water to which they had rights, or else they would lose those rights for future years; this explains the phenomenon of standing water in the fields. This set of rules effectively prevented farmers from selling or leasing the water, no matter how much they liked fish.
· The solution involves a change in the laws governing property rights. Beneficial use laws must be changed to include in-stream uses like conser​vation and recreation. And the use-it-or-lose-it rule must be changed so that farmers have an incentive to save water and to profit from the water they save, without worrying about losing their water supply in future years.
SCENARIO

A small town lies at the lower end of a valley in which five farmers raise some market crops and hay to feed their livestock. The farmers, whose families settled the area in the 19th century, irrigate their fields with water from a stream that flows from the snowfields of the mountains at the head of the valley. Most of the people in the town work for the farmers or supply goods and services related to farming. The exception is the Outfitter, a family-owned business that serves big game hunters during the fall hunting season and bird hunters throughout the winter. The Outfitters live on the stream bank in the lower valley, on the downstream edge of town.

One summer Orley Outfitter came back from college and told his father that "dudes from the city would pay big bucks to fish in our stream." Over the next three years, Orley proved to be a genius. As all the local kids knew, the waters downstream from the town were prime trout habitat, and within two summers the word was out and business was booming. As Orley began hiring local kids to work as guides, and their parents to work in the new fishing supply shop, even the old-timers stopped grumbling about all the city slickers who came to the area to fish. The full seats at the local diner were a welcome sight, and the lone gas station in town soon ordered a second weekly delivery from the supplier. Boom town—and all because of fish!

The driest winter in decades hit several years later. Everybody loved it. Not one football game or track meet had to be canceled because of snow. The hunting seasons were great, and it was nice not to have high water and mud during the spring. Everyone looked forward to a prosper​ous summer.

But when summer came, there was little run-off and the water level in the creek was low. When the farmers opened the head gates to irri​gate their fields, the creek below town all but dried up. Soon more fish were floating belly-up than swimming. As word spread and summer fishermen began to cancel the vacations they had planned, the Outfitters panicked. It became clear that they would lose most of their yearly income—and other people in the town would be hurt, too.

Then the Outfitters got mad. The farmers didn't have to irrigate; they could grow other crops. Sure, they might lose some money, but they wouldn't lose as much as the Outfitters and the towns​people stood to lose if the farmers kept irrigating. It didn't seem fair for the farmers to hog all the water. A meeting was called and, reluctantly, the farmers agreed to come to town.

Predict the results of the discussions that ensued between the Outfitters and the farmers, given the different property rights rules shown on the chart. We'll do the first one together. 

PROPERTY RIGHTS

	Property rights

specification
	What will you do and why?
	Friendly solution likely?
	How will water disputes be settled?


	Who benefits? 
Who is hurt (bears costs)?

	Property rights are unclear.


	Farmers: 

Outfitters:
	
	
	

	Property rights are defined by ripar​ian common law ("reasonable use").
	Farmers: 
Outfitters:
	
	
	

	Property rights are based on first-in-​time, first-in-right. Recreation is not a "beneficial use."


	Farmers:
 Outfitters:

	
	
	

	Property rights defined under "public trust doctrine" – to preserve scenic areas, irrigation is allowed only in high-water years.  Fish​ing is allowed at all times.
	Farmers:
 Outfitters:
	
	
	


Role Cards
	Farmers: When you irrigate your meadows, you and your neighbors can earn $75,000 per summer growing alfalfa. In low-water years you could switch your fields to hay and safflower, which need far less water, and total income for the valley farmers would be $50,000,

	Farmers: When you irrigate your meadows, you and your neighbors can earn $75,000 per summer growing alfalfa. In low-water years you could switch your fields to hay and safflower, which need far less water, and total income for the valley farmers would be $50,000,

	Farmers: When you irrigate your meadows, you and your neighbors can earn $75,000 per summer growing alfalfa. In low-water years you could switch your fields to hay and safflower, which need far less water, and total income for the valley farmers would be $50,000,

	Outfitters: In high-water years your business makes $100,000—and other people in town prosper, too, by supplying food and lodging for fishermen. In low-water years your business really suffers. By August, the river hardly flows, and fish are trapped in pools of water that grows warmer and warmer during the hot weather. Many fish die—which impacts the fishing not only for this year but for summers to come. Your income falls to $20,000—most of that from the fall hunting season. You are frustrated because you know that it would take so little water to keep the stream flowing, and you also know that the farmers in the valley could switch to low-water-use crops and leave enough water in the stream for the fish!

	Outfitters: In high-water years your business makes $100,000—and other people in town prosper, too, by supplying food and lodging for fishermen. In low-water years your business really suffers. By August, the river hardly flows, and fish are trapped in pools of water that grows warmer and warmer during the hot weather. Many fish die—which impacts the fishing not only for this year but for summers to come. Your income falls to $20,000—most of that from the fall hunting season. You are frustrated because you know that it would take so little water to keep the stream flowing, and you also know that the farmers in the valley could switch to low-water-use crops and leave enough water in the stream for the fish!

	Outfitters: In high-water years your business makes $100,000—and other people in town prosper, too, by supplying food and lodging for fishermen. In low-water years your business really suffers. By August, the river hardly flows, and fish are trapped in pools of water that grows warmer and warmer during the hot weather. Many fish die—which impacts the fishing not only for this year but for summers to come. Your income falls to $20,000—most of that from the fall hunting season. You are frustrated because you know that it would take so little water to keep the stream flowing, and you also know that the farmers in the valley could switch to low-water-use crops and leave enough water in the stream for the fish!


The Ruby River Mystery
In May 1987, a 1.5-mile stretch of the Ruby River in Montana virtually dried up. A winter of little snow, a dry spring, and heavy demand for irrigation reduced the river flow. Trout were stranded and eventually died in pools that overheated. Meanwhile, farmers apparently had plenty of water; up to six inches of water stood in fields along the river banks. The water necessary to save the trout was worth about $4,000 to the farmers (based on how much they had earned from their hay crops in previous years). A large fishing and conservation organization was willing to raise the money from its 50,000 members. But in spite of an outcry in the media and the expression of concern by anglers and environmentalists, nothing was done and thousands of trout died. Why did the trout die when it would have cost so little to save them?
Use the clues to solve the mystery. 
Your task is to:
· Decide which clues are necessary to solve the mystery. (Fewer is better.)
· Explain why the fish weren't saved.
· Propose a solution that would prevent the recurrence of the Ruby River fish kill.

Ruby River Mystery Clues
Directions: Duplicate one set of clues per group. Cut clues into strips.

1. Under the rule of prior appropriation (first-in-time, first-in-right), the water rights clearly be​long to the farmers.
2. Three of the farmers with land along the Ruby River are avid anglers, but the rest are not.
3. The conservation organization is not headquartered in the state of Montana.
4. Water law in Montana defines beneficial use in such a way that water must be diverted (taken from) a stream in order for the user to claim his or her water rights.
5. There was a severe drought in the northern Rocky Mountain region in 1987-1988.
6. In the western United States, the technology for agricultural irrigation is, on average, only about 50 percent efficient (meaning that up to 50 percent of the water diverted for irrigation never gets to the crops; it is lost to evaporation, leakage, etc.)

7. Montana water law includes a use-it-or-lose-it rule. 
8. Alfalfa, corn, and sugar beets are high water-use crops.
An Overview of United States Water Law
	Riparian Common Law
	People who own land along streams, lakes, springs, etc. have the right to “reasonable use” of the water.

	Prior Appropriation  

(First-in-Time, First-in-Right)
	The first person to divert water (take out of the stream) and use it has a right to what he used.  People who come later may only claim rights to what, if any, is left.

	Forfeiture Law 

(Use-It-Or-Lose-It)
	If a water rights holder doesn’t use all the water he has a right to, he permanently loses his right to the unused portion.

	Salvaged Water Rule
	If a rights holder saves water (by using better irrigation technology, for example, ownership of the saved water reverts to the state.  The rights holder may not sell the conserved water.

	Beneficial Use
	People may establish water rights only for “beneficial use” as established by state law.  (For example, agriculture is a beneficial use in all states, but only some states list recreation or fishing as a beneficial use.)

	Public Interest
	Water rights, especially the right to transfer, are limited by the public interest as defined by law and court rulings. Common examples are protection of an economic area, preservation of the environment, or public health and safety.


Property Rights Rules
· first-in-time, first-in-right
· beneficial use includes irrigation, conservation, recreation
· NO salvaged water rule
· NO use-it-or-lose-it rule

A "better" solution is one that:
· makes the farmers better off without hurting the fishers, or
· makes the fishers better off without hurting the farmers, or
· makes both the farmers and the fishers better off
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