
Problem 3 

(a) What is a public good game?  
A game often studied in economic laboratory experiments. Each subject (participant) is a member of 

a group of subjects (e.g. N=4, where N = number of members per group). Usually there is full 

anonymity. Each subject receives an amount of money, usually the same amount for all members in 

the group. His or her task is then to share this amount between him- or herself and the group, in any 

way he or she prefers. Choices are simultaneous. All contributions to the group are multiplied by a 

factor m, and then shared equally between the N group members, where 1 < m < N. (The rules of the 

game are known to all subjects.) 

(b) If every participant in a public good game cares only for his or her own monetary payoff, 

which outcome would you expect? Why?  

This question does not specify whether one is thinking of a one-shot or repeated game. As long as 

nothing is mentioned, it might be natural to interpret the question as concerned with a one-shot 

game. Only an answer to the one-shot case is required, but mentioning the repeated game case is a 

plus.  

 

Consider first the one-shot game case. A public good game is an N-person Prisoners’ Dilemma game. 

Although the group as a whole earns most if everyone contributes everything to the group, the 

dominant strategy for each individual, if he/she cares only for his/her own material payoff, is to 

contribute nothing. Regardless of how much others contribute, each individual will always earn most 

by contributing nothing him- or herself.  One’s own choice cannot influence others’, since choices are 

simultaneous. Thus, the prediction would be that no-one contributes anything. 

 

If the game is repeated, this conclusion may be modified, but only if two subjects can interact more 

than once and the game is repeated an infinite (hardly possible in the lab!) or unknown number of 

times. If any two subjects will be placed in the same group at most once, and this is common 

knowledge, the above conclusion of zero contributions holds. Similarly, if the game is repeated a 

finite and known number of times, the conclusion of zero contributions still holds (by backward 

induction, using the same reasoning as in the repeated standard Prisoners’ Dilemma game).     

 

(c) Does your response to question (b) above accord with the typical findings from one-shot 

public good game experiments in the laboratory? Discuss. 

 
It does not. In one-shot public good games in the lab, one typically finds substantial contributions on 

average, often 40-60 percent of the initial endowment. Although a substantial share of individuals 

usually contribute nothing, it is also quite common to contribute everything. (This question is 

specifically concerned with one-shot, not repeated, games.) 

 

Ann is considering whether to contribute to a project aiming to protect biodiversity in the Amazon 

rainforest. She thinks that doing so will help protecting biodiversity, but does not expect to be able to 

notice herself the increase in biodiversity caused by her own contribution. Ann’s income is 



exogenously fixed, and can be spent on her own private consumption and/or contributions to the 

rainforest project.  

Let U denote Ann’s utility, let u and v be strictly increasing and strictly concave functions, let c ≥ 0 be 

Ann’s private consumption, and let g ≥ 0 be Ann’s contributions to the rainforest project. G is a 

measure of biodiversity in the Amazon rainforest, which is a public good. Let G0 >0 denote the level of 

biodiversity if Ann contributes nothing, and assume that Ann considers G0 exogenously given. 

For each of the following alternative utility functions for Ann, can it be optimal for her to contribute a 

strictly positive amount? If yes, provide the conditions for this to be the case. In which of the three 

cases do you think there is most reason to expect that Ann will contribute? Why? (Assume that u 

represents the same function whenever it appears. Similarly, v represents the same function 

whenever it appears.)  

Case 1. Ann’s utility function is given by 

(1) UA =  u(c) .   

Case 2. Ann’s utility function is given by 

(2) UA =  u(c) + v(G)  

where v(G) reflects Ann’s concern for biodiversity being available to others.  

Case 3. Ann’s utility function is given by 

 (3)  UA =  u(c) + v(g)   

where v(g) reflects Ann’s good conscience from contributing. 

 

Answer: 

Case 1:  

Ann cares only about her own private consumption, not caring about biodiversity protection in any 

way. Thus she will never contribute. 

Case 2: 

It is possible that Ann will contribute a strictly positive amount. This depends on the level of G0. It 

also depends on the strength of her preference for others’ access to biodiversity relative to her own 

taste for consumption, and on her income level. This can be seen as follows: 

Ann’s budget constraint (Y = income level) is  

(5) Y = c + g  

while G is given by 

(6) G = G0 + g. 



Inserting (5) and (6) in the utility function (2) gives  

(7) UA = u(Y-g) + v(G0 + g) 

The first order condition for an interior utility max. is then 
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i.e, Ann will want to contribute until u’=v’. Here, the interpretation of this is that her marginal utility 

of consumption equals her marginal utility of biodiversity (or more precisely, her marginal utility of 

knowing that biodiversity is available to others). However, if G0 is large enough, it may not even be 

possible for condition (8) to hold.  

Consider the situation in which Ann contributes nothing. Her marginal utility of biodiversity is then 

v’(G0), while her marginal utility of consumption is u’(Y). If we have exactly v’(G0) = u’(Y), Ann will be 

indifferent between contributing and not contributing. If v’(G0) > u’(Y), her gain from contributing 

one kr, v’(G0), is bigger than her loss u’(Y), and so she will start contributing. If v’(G0) < u’(Y), however, 

she will not want to contribute even one kr: her loss from doing so, u’(Y), is bigger than her marginal 

concern for the increased biodiversity, v’(G0).  

If v’(G0) > u’(Y), she will prefer to contribute a strictly positive amount. Thus, if G0 is small enough 

(relative to Y, and given the functions v and u), she will contribute a strictly positive amount; 

otherwise she will “free-ride” on others’ contributions. 

Case 3:  

This can be solved much like in Case 2, but the result will differ: Now G0 will no longer matter.  

Since the variable entering the v function is now g rather than G, Ann’s utility can now be written as  

UA =  u(Y-g) + v(g) 

The first order conditions for an interior utility maximium is thus  
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i.e,. she will want to contribute until u’=v’, which looks very similar to the above. However, v’ is now 

a function of a different variable than above; g rather than G.  

If Ann contributes nothing at all, her marginal utility of consumption is u’(Y), just like before. Starting 

from this situation, if she contributes 1 kr, her gain will be v’(0). If u’(Y)< v’(0), she will prefer to 

contribute a strictly positive amount. 

Since G0>0 by assumption, and v’ is an increasing and concave function, we know that v’(0) > v’(G0).   

Thus, the condition for contributing is weaker in Case 3 than in Case 2: In Case 3, the condition is 

independent of  G0. Whenever G0>0, which it is here by assumption, Ann will contribute under a 

wider range of parameter values in Case 3 than in Case 2.  



Thus, there is more reason to expect her to contribute in Case 3 than in Case 2. She is more prone to 

contribute in Case 2 than in Case 1, since in Case 1 she will never contribute. However, if u’(Y)≥ v’(0), 

Ann’s contribution will be zero in all three Cases.   


