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Limiting Resources:

Tragedy of the Commons




Objectives

After this lab you should be able to do the following:

· Explain the problems of limited resources and resource use.

· Understand ways to prevent the loss of common resources.

· Apply the lessons from this lab to real life situations.
Materials
Materials for this lab are:

Candy

Plastic spoons

Plastic cups

Sleeves to hide the cup

Introduction
This lab was created using the work of GARRETT HARDIN. Trained as an ecologist and a microbiologist at the University of Chicago and Stanford University, Garrett Hardin is best known for his 1968 essay, The Tragedy of the Commons (Science, 162) now reprinted in over 100 anthologies and widely accepted as a fundamental contribution to ecology, population theory, economics and political science. 

The common thread running through Professor Hardin's work is an interest in bioethics. In his view, bioethics is more than ethics applied to biological problems. Rather it is ethics, sometimes called "toughlove ethics," built on a biological foundation. Essential elements of such ethics are relative quantities, feedback processes, and the changes that time brings forth as unforeseen consequences of actions taken. In his book Filters Against Folly, 1985, he argues that ethical theory, to be useful, must employ three intellectual factors: literacy, concerned with the correct use of words, whether written or spoken; numeracy, involving the appreciation of quantities; and ecolacy, the study of relationships over time.
Tragedy of Freedom in a Commons 

The rebuttal to the invisible hand in population control is to be found in a scenario first sketched in a little-known pamphlet in 1833 by a mathematical amateur named William Forster Lloyd (1794-1852). We may well call it "the tragedy of the commons," using the word "tragedy" as the philosopher Whitehead used it: "The essence of dramatic tragedy is not unhappiness. It resides in the solemnity of the remorseless working of things." He then goes on to say, "This inevitableness of destiny can only be illustrated in terms of human life by incidents which in fact involve unhappiness. For it is only by them that the futility of escape can be made evident in the drama." 

The tragedy of the commons develops in this way. Picture a pasture open to all. It is to be expected that each herdsman will try to keep as many cattle as possible on the commons. Such an arrangement may work reasonably satisfactorily for centuries because tribal wars, poaching, and disease keep the numbers of both man and beast well below the carrying capacity of the land. Finally, however, comes the day of reckoning, that is, the day when the long-desired goal of social stability becomes a reality. At this point, the inherent logic of the commons remorselessly generates tragedy. 

As a rational being, each herdsman seeks to maximize his gain. Explicitly or implicitly, more or less consciously, he asks, "What is the utility to me of adding one more animal to my herd?" This utility has one negative and one positive component. 

1. The positive component is a function of the increment of one animal. Since the herdsman receives all the proceeds from the sale of the additional animal, the positive utility is nearly + 1. 

2. The negative component is a function of the additional overgrazing created by one more animal. Since, however, the effects of overgrazing are shared by all the herdsmen, the negative utility for any particular decision​ making herdsman is only a fraction of - 1. 

Adding together the component partial utilities, the rational herdsman concludes that the only sensible course for him to pursue is to add another animal to his herd. And another.... But this is the conclusion reached by each and every rational herdsman sharing a commons. Therein is the tragedy. Each man is locked into a system that compels him to increase his herd without limit -- in a world that is limited. Ruin is the destination toward which all men rush, each pursuing his own best interest in a society that believes in the freedom of the commons. Freedom in a commons brings ruin to all. 

Some would say that this is a platitude. Would that it were! In a sense, it was learned thousands of years a
go, but natural selection favors the forces of psychological denial. The individual benefits as an individual from his ability to deny the truth even though society as a whole, of which he is a part, suffers. Education can counteract the natural tendency to do the wrong thing, but the inexorable succession of generations requires that the basis for this knowledge be constantly refreshed. 

A simple incident that occurred a few years ago in Leominster, Massachusetts shows how perishable the knowledge is. During the Christmas shopping season the parking meters downtown were covered with plastic bags that bore tags reading: "Do not open until after Christmas. Free parking courtesy of the mayor and city council." In other words, facing the prospect of an increased demand for already scarce space, the city fathers reinstituted the system of the commons. (Cynically, we suspect that they gained more votes than they lost by this retrogressive act.) 

In an approximate way, the logic of the commons has been understood for a long time, perhaps since the discovery of agriculture or the invention of private property in real estate. But it is understood mostly only in special cases which are not sufficiently generalized. Even at this late date, cattlemen leasing national land on the Western ranges demonstrate no more than an ambivalent understanding, in constantly pressuring federal authorities to increase the head count to the point where overgrazing produces erosion and weed-dominance. Likewise, the oceans of the world continue to suffer from the survival of the philosophy of the commons. Maritime nations still respond automatically to the shibboleth of the "freedom of the seas." Professing to believe in the "inexhaustible resources of the oceans," they bring species after species of fish and whales closer to extinction.

The National Parks present another instance of the working out of the tragedy of the commons. At present, they are open to all, without limit. The parks themselves are limited in extent -- there is only one Yosemite Valley -- whereas population seems to grow without limit. The values that visitors seek in the parks are steadily eroded. Plainly, we must soon cease to treat the parks as commons or they will be of no value to anyone. 

What shall we do? We have several options. We might sell them off as private property. We might keep them as public property, but allocate the right to enter them. The allocation might be on the basis of wealth, by the use of an auction system. It might be on the basis of merit, as defined by some agreed upon standards. It might be by lottery. Or it might be on a first-come, first-served basis, administered to long queues. These, I think, are all objectionable. But we must choose -- or acquiesce in the destruction of the commons that we call our National Parks. 

Pre-lab Questions
1. Explain Garrett Hardin’s message from Tragedy in the Commons.

2. Come up with a list of 10 resources which must have a controlled use, or else we run the risk of running out.


3. There are many ways to control the distribution of resources. Suppose I brought five candy bars to class. List four ways to divide up the candy bars in the class. What are the pros and cons of each way?


4. What complains would you expect from someone who does not want a resource controlled. Provide a real life example to explain your answer.

3. On a separate page, construct two data tables that have 7 columns and 7 rows. Give the columns the following headings as below

	Round Number
	# of fish at beginning
	# of fish taken by 1st fisher
	# of fish taken by 2nd fisher
	# of fish taken by 3rd fisher
	# of fish taken by 4th fisher
	Fish left at end of round

	1,2,3,…
	
	
	
	
	
	


In the Round number, label the rows with the following: 1,2,3,4,5, Total. You will record data from the lab in this table.

4. On a separate page, construct a data table that has 4 columns and 7 rows. Give the columns the following headings as below

	Round Number
	# of fish at beginning of round
	# of fish taken by fisher
	# of fish at end of round

	1,2,3,4,5
	
	
	


In the Round number, label the rows with the following: 1,2,3,4,5, Total. You will record data from the lab in this table.
Procedure

Part One
1. Divide into groups of five. Collect a plastic cup, sleeve and four spoons for your group. Wrap the sleeve around the cup so that the contents of the sleeve can not be seen. Once you have collected all your materials, you may not speak to your group members until you have completed the first part.

2. Imagine that four people are heads of households in a small village. Their responsibility is to collect fish to feed their family from the village pond. The fifth person plays God, controls the pond, and records information.

3. Have the fifth person place the correct number of fish (Mr. Ashton will tell you the number) into the pond and hide the pond from the villagers. Each piece of candy represents one fish.

4. Each villager collects fish for his/her family. (You may eat the fish you have caught). Each person may take as many fish as he/she likes, but if you catch only one fish your family will starve. You should record how many fish you take, but should not know how many anyone else takes.

5. After each villager has fished, the fifth person will cause the fish to spontaneously reproduce. The fifth person should add candy to double the number of fish. Make sure that this person records the number of fish into their data chart.

6. Repeat the fishing (change order of the villagers each time), and at the end of each round, allow the fish to reproduce. Continue until either you have run out of fish or until you have completed five rounds. 

7. After you have completed, share your results and complete your data tables for part one. Take a moment to discuss what you have seen.

Part Two

1. This part will be similar to the first situation, but this time you will have access to two ponds, and you may talk and strategize with the other villagers.

2. In this situation you will start with a common pond of 10 fish and each person will have a private pond of 2 fish. In order to survive, each person must take one fish from both the common and private pond. As before, you may catch as many fish as you would like from each pond.

3. After each round the fifth person will double the population of fish in each pond. Complete five rounds or until the ponds run out. Make sure to record the data in your data table.

Lab Questions 
1.What happened to the common resources in part 1? Why did that happen?


2. Why were the results from part 2 easier to predict? What allowed you to control your results?


3. Discuss with your group the rationale used in each part and give an overview of how each person fished. What is the ideal way to manage the common and private ponds?


4. How might someone who was unwilling to follow the group rules in the second scenario hurt the rest of the villagers? What might a real example of this be?

5. Why is the private pond easier to manage for long-term success?


6. Choose two real life examples of resources that are being depleted because of uncontrolled use. Explain how they are similar to the first part of the lab. For each example suggest a solution for controlling the use. Include problems that would be faced in controlling the use of these resources.
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Point break down





Title, and objectives – 10 points


Pre-lab Questions – 24 points (6 points each)


Data from Procedure – 18 points 


Lab Questions – 48 points (8 points each)









