
Appendix 1 

A Three Parameter Model of Lobster Conservation Strategies 

To present the starkest choice imaginable, consider just two conservation strategies. 

Strategy 0, a poor quality conservation practice, stands for the situation in the lobster industry 

before the V-notch was developed or became widespread. 

 

Strategy 1, a high quality conservation practice, represents a better management 

scheme—i.e., when the V-notch was adopted by a large number of lobstermen.  

             

Consider a set of n fishermen. We normalize their payoffs from following strategy 0 to be 

zero. By contrast, if every fisherman follows strategy 1, the benefit is b and the cost is c. Since 

strategy 1 represents better management, we have  

                                                                   b – c > 0                                                     (1)                                                                

 

It pays if every fisherman follows strategy 1.   

 

If things were this simple, then the fishermen would just adopt strategy 1 and there would 

be no downward spiral. This is where the dilemma comes in.  

             

Let xi be fisherman i’s strategy, which takes on two values: xi = 1 if fisherman i follows 

strategy 1, and xi = 0 if i follows strategy 0. Finally, let X be the sum of the xi. This notation 

suffices to track the strategies employed in the game. 

 

Let ui be fisherman i’s payoff function. 

                                        ui = (X/n)b – c        if xi = 1                                        (2)                                                             

                                               = (X/n)b              if xi = 0. 

 

The idea is that the full benefit b of following strategy 1 is only achieved if everyone in the 

fishery follows that rule. Otherwise, the benefit is proportional to the number following the rule. 

If everyone follows strategy 0, then X = 0, and the payoff for each fisherman is 0. There are two 

cases to consider depending on whether b/n > c or b/n < c. 

 

In Case 1, b/n > c, fisherman i has an incentive to follow strategy 1 even if no one else 

does. His payoff is (1/n)b – c  > 0, which is better than strategy 0 pays. This inequality applies to 

every player, and the result is a Nash equilibrium x* of the game with x*i = 1 for every 

fisherman. The benefit to strategy 1 is so great that every fisherman adopts it.  Fortunately in the 

Maine lobster industry this appears to be the case.  

 

In Case 2 b/n < c. Fisherman i has no incentive to follow strategy 1 if no one else does, 

since (1/n)b – c < 0, which he would get from following strategy 1.  So there is a Nash 

equilibrium x* with x*i = 0 for all i.  Plus, the same algebra applies to values of x greater than 0. 

So the Nash equilibrium we have identified is unique. The fishermen are facing the prisoner’s 

dilemma: x*i = 0 for all i is a strictly dominant strategy that leads to an inefficient outcome. 
 


