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This paper describes a classroom experiment that is meant to teach the importance of property rights and to illustrate the tragedy of the commons.  The experiment was motivated by recent news reports about over-fishing and the potential commercial elimination of many fish species over the next 40 years.  

The experiment requires students to play the role of fishermen who must choose how many fish to catch from a lake in a multi-period game – leaving fish in the lake increases the fish population in the future.  Initially students own their own lake, in the final session all students fish from the same lake.  The experiment requires approximately 30 minutes, plus time for discussion.  

The experiment is similar to others in which a group of students must pick up paperclips or pennies or some other small object.  The paperclips are worth one point in the first round but two if they wait until the second round before picking them up.  The game is played twice, once with all of the paperclips in a commonly “owned” circle between the students, and once with the area divided up so that each student owns all the paperclips within his or her section.  When the area is privately owned, students generally wait until the second round to pick up the paperclips.  When the area is commonly owned, students make frantic grabs for paperclips before others pick them up.  

The paperclip game is very simple and quick.  However, it may be too abstract for some students.  This version is directly tied to a “real world” problem and the concrete application could make the concept more memorable.  It also clearly relates to several newspaper articles, which can help convince students that economics is relevant.  
Experiment Outline (instructions attached)
The experiment requires students to play the role of fishermen.  Actions are broken down into 3 sessions, each of which has several rounds.  Students must choose to catch more fish or to leave fish in the lake so that future catches will be larger. Each student can catch between 0 and 100 fish each round, and the fish population of the lake will double between each round up to a given maximum that a lake can support.  
In the first session, each student owns their own lake with a maximum capacity of 100 fish.  The game is played for several rounds, and the maximum sustainable catch would be 50 fish per round so that the fish population always returns to the lake’s full capacity.

In the second session, two students share a lake with a capacity of 200 fish.  Students may discuss their options about how many fish each of them will catch, but each student makes a decision on their own and records it before showing it to the other student.  If each student chooses to catch 50 fish per round, the catch is sustainable indefinitely.  
In the final session, the entire class plays together in one lake with a fish population of 100N, where N is the number of students in class.  Again, students may discuss their actions in advance, but each student makes the decision individually.  
Experiment Results

I have used this experiment with 3 classes – principles of microeconomics, intermediate microeconomics, and managerial economics, and the experience in each class was roughly the same. The classes ranged from 17 students in the managerial economics course to 36 in the principles course, but it could easily be used with somewhat larger courses.  I encouraged students to do their best but did not offer any rewards.  The students appeared to make an honest effort without the need for extra incentive.  I assigned a brief reading on over-fishing before the experiment (Oceans of Nothing), and we discussed a second article afterwards (Where the Tuna Roam).  
In each session, I required students to play one round and then wait for an announcement before moving to the next round.  In the initial session I waited briefly between rounds to ensure that anyone who was confused would have a chance to figure out how the game worked, and in the later sessions I waited to allow students to reflect on and discuss their decisions.  I did not tell the students the exact number of rounds that we would play because I did not want them to try to catch all the fish in the final round.  
In the first session, most students quickly realized that catching 50 fish would allow them to fish indefinitely, although a few students caught too many or too few fish.  I ended the first session after 3 or 4 rounds.   The class briefly discussed the cost of catching an additional fish and the benefit of catching fewer fish.
In the second session (with students sharing a lake), several students misunderstood the rules and tried to catch 200 fish.  The instructor should emphasize that 100 is the most any student can catch at any time - I have changed the student instructions to emphasize this point in the future.  Most of the groups settled on catching 50 fish per person, although a few groups caught more and quickly eliminated the fish population of their lake.  
Some instructors may wish to skip the 2nd session.  It can be useful to introduce concepts such as the difficulties of sustaining a cartel, but it is not necessary for the lesson on the tragedy of the commons.  I included it to reinforce the idea of the sustainable catch so that the deviation in the 3rd round would be more striking.

I ended the second session after about 4 or 5 rounds (again without telling the students in advance).  I asked groups that had caught all the fish in their lake to explain how it happened.  I also asked the class to find out who had caught the most fish.  In two classes the best catch was shared among everyone who caught 50 fish per round.  In one class someone who had started out catching 50 and then caught more near the end wound up with the highest catch, so the class discussed what would have happened to this person’s income in future rounds.  
In the third session everyone in the class had to fish in the same large lake.  Before we started, the class discussed the optimal behavior.  I then had students tear off a small piece of paper, write their catch on it, and pass it to the front of the room (in the larger class, students in the front of each row added up the total catch to save time).  In each class, over-fishing started immediately.  Once the fish population started declining, the class discussed what they should do about it.  After the discussion we played the next round; some people reduced their catch while others raised it to 100.  Interestingly, many students caught more than 50 fish but did not catch the maximum allowable number of 100.  In all three classes, the fish population reached zero within 4 rounds.  

After the third session, we discussed the results, with a focus on the cost of catching additional fish and the benefit to an individual of reducing their catch.  Students who had reduced the number of fish they caught were often the most vocal participants in the discussion, as they clearly felt that there was no benefit to reducing their catch.  

I closed the experiment by emphasizing the importance of property rights and introducing the idea of the tragedy of the commons.  We also discussed the readings: articles from Time Magazine and a John Tierney column from the New York Times. The John Tierney column was particularly useful because it focuses on the importance of property rights and introduces the idea of tradable permits and the incentives they provide.  
Tierney concludes that the problem will be solved well before we run out of fish (“fishermen will be smart enough to avert the Tunageddon of 2048”).  To challenge this optimistic conclusion, in one class we also discussed older articles from 1994 and 1976 to show that nations have been grappling with the problem for many years, often without adequate solutions. 
One class also read and discussed an article on the effects of land ownership in an Argentine barrio to reinforce the importance of property rights in another context.  

Approximately one month after the experiment, I gave an exam that included an open-ended question asking students to explain the point of the “fishing game.”  About 70% of the students provided a reasonable answer about property rights, with slightly better performance in the managerial economics course.  Unfortunately, a significant minority of students answered with some variation of either “we’re going to kill all the fish” or “people in the large group were greedy.”  An instructor using this experiment should make a special effort to emphasize that people in the first session were greedy too – in fact that greed requires them to protect the fish for the future.  
Final Thoughts
I believe that the experiment worked fairly well on a number of levels.  First, it illustrated the importance of property rights in a memorable and enjoyable way.  It also introduced a discussion of permits and incentives, and it allowed a discussion of alternatives to permits that do not address the fundamental problem – e.g. restrictions on the number of fishing boats or on the length of the fishing season.  The experiment and the readings also demonstrated that economics is relevant to public policy and that understanding economics can help students understand current issues.  

On a secondary level, the experiment leads easily into discussion of topics such as collusion, the relative importance of current versus future income, or intergenerational equity.  A class could also discuss the political problems with reaching a solution, particularly with economic issues that cross borders and require international agreements.  
The main weakness with the experiment was the misconception that many students took away, that “greed” is the problem.  I believe that I can prevent this error in the future with a more focused discussion during and after the game.  
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Fishing Game Student Instructions
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You must decide how many fish to catch.  At no time during the game can you catch more than 100 fish during a round.

Session 1 – You own the lake – it starts with 100 fish.

Decide how many fish to catch in the first round and fill out the first line of the chart, then wait for the instructor to tell you to move on to the next round.

	Round
	Fish at the start of round
	Fish caught
	Fish at end of round

	1
	100
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	


How many fish did you catch in total?  _______    Per round?  _______

Session 2 – Two people share a lake with a capacity of 200 fish. 
Write your decision in your record sheet below before showing it to the other person.  Fill in one round at a time and wait for the instructor to tell you to move on to the next round.  

	Round
	Start of round
	Fish caught by you
	Fish caught by other person
	Total catch
	end of round

	1
	200
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	


How many fish did you catch in total?  _______    Per round?  _______

Session 3 – Everyone in one big lake 

The entire class will use the same lake.  The instructor will announce how many fish it starts with.  Write the number of fish you will catch on a slip of paper and pass it to the front of the room.  

	Round
	Start of round
	Fish caught by you
	Fish caught by others
	Total catch
	end of round

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	


How many fish did you catch in total? ______

What was the average number of fish caught per person per round for the class?  _____
Instructor Guide
Pass out the student record sheets.  Explain that students must decide how many fish to catch.  Emphasize that students may not catch more than 100 fish at any time during the game.  Use examples to demonstrate how to fill out a sample record sheet on the board/screen and to explain that the fish population doubles each round up to the lake’s capacity of 100 – e.g. if you catch 90 fish in round 1 at the beginning of round 2 there would be 20 fish in the lake, if you catch 10 fish, 90 will remain but they will only grow to 100 because the lake cannot support any more fish.  
Allow students to play the first round.  Once everyone has made a decision, check if students understand what they are doing, then allow them to play additional rounds one at a time, waiting for your permission before moving on each time – 4 rounds is usually plenty to let students figure out how the game works.  
Ask students the following questions:

· Who caught the most fish?  What strategy did that student or students use?  Usually a student who maintained a sustainable catch will wind up “winning” the game.  If not – if the winner caught many fish near the end of the game – ask what would have happened to that persons’ catch if the game continued indefinitely.
· What is the cost of catching an additional fish in round 1?  What is the benefit of leaving an extra fish in the lake?
· Would a “greedy” person catch 100 fish immediately?  
Have students break into pairs to play the 2nd session, which has 2 fishermen sharing a lake with 200 fish.  If you have an odd number of students, allow one group of three students and 300 fish in the lake.  Again, emphasize that students cannot catch more than 100 fish.  Encourage students to discuss their strategy before making their decisions.  Some students may ask what happens if players try to extract more fish than the lake has (e.g. if they want to catch 100 and the lake only has 80).  This is not particularly important, but they can each get a prorated share of the number they tried to catch – in this case they would each get 80% of their desired catch.  Once everyone has made their decisions, allow the class to play additional rounds one at a time – 4 or 5 should be enough.  
For session 3, post a chart at the front of the room to track the total catch and the fish population each round.  Count the number of students in the class (N) and announce that the lake starts with 100N fish in it.  Each student must write their desired catch on a slip of paper and pass it to the front of the room.  In larger classes, students sitting in the front of each row can add the figures to save time.  Post the total catch, the remaining fish, and the population at the beginning of the next round.  The class will usually start over-fishing immediately.  Once this happens, encourage the class to discuss their strategy before moving on to the next round.  The entire fish population will usually be eliminated within 4 or 5 rounds.  
In the discussion, emphasize the importance of property rights – some students will otherwise think the problem is that people were “greedy” in the last session.  An effective way to do this is to ask what the benefit is to an individual of leaving an extra fish in the lake (ask a student who reduced their catch to try to preserve the population whether they benefited from cutting back)?  The discussion can easily move to how to fix the problem.  The idea of branding fish, while not practical, can be effective at illustrating the importance of ownership.
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