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Abstract: In many important public good situations the decision-making power and 

authority is delegated to representatives who make binding decisions on behalf of a larger 

group. The purpose of this study is to compare contribution decisions made by individuals 

with contribution decisions made by group representatives. We present the results from  

a laboratory experiment that compares decisions made by individuals in inter-individual 

public good games with decisions made by representatives on behalf of their group in  

inter-group public good games. Our main finding is that contribution behavior differs 

between individuals and group representatives, but only for women. While men’s choices 

are equally self-interested as individuals and group representatives, women make less  

self-interested choices as group representatives. 

Keywords: public good game; lab experiment; group representative; gender 

 

1. Introduction 

In many important decisions, the decision-making power and authority is delegated to 

representatives who make binding decisions on behalf of a larger group. In wage negotiations, for 

instance, representatives for the different parties meet and negotiate on behalf of their respective 

groups. Similarly, contracts are negotiated by representatives of each of the contract partners, 

international agreements on climate change or other issues are negotiated by representatives of each of 

the participating nations, and within firms, departments might send representatives to decide on the 

future strategy. 

OPEN ACCESS
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While both theoretical and empirical work within economics have focused mainly on individual 

decision makers and decisions made as individuals, insight from economics is commonly applied to 

contexts where decisions are made by individuals representing groups. If decisions made as group 

representatives differ systematically from decisions made as individuals, then this calls into question 

the external validity of research based on individual decisions to contexts where people act as group 

representatives. The same concern has previously been expressed by others. See for instance Cooper 

and Kagel [1]. 

Decision making by representatives is closely related to group decision making, but less studied. 

Group decision making refers to inter-group settings where the members of each team make decisions 

together. Recent research on decisions made by groups indicates that group decisions differ 

systematically from those of individuals. Reviews of the literature on group decision making indicate 

that groups behave more in line with standard economic models than individuals: Groups are 

cognitively more sophisticated, have better self-control and behave in a more self-interested manner, 

see Charness and Sutter [2] and Kugler, et al. [3] for comprehensive reviews of this literature. Not all 

studies, however, find support for groups behaving more in line with economic models than 

individuals [4–13]. 

Studies comparing decisions made by individuals and group representatives have found that in 

dictator games, men (but not women) allocate less to recipients when acting as representatives 

compared to as individuals [14], in trust games representatives trust less and reciprocate less than 

individuals [15], and in the stag-hunt game representatives behave in a less risk-averse manner than 

individuals [16]. Song [15] argues, based on her review of this literature, that group representatives—

like groups—behave in a more self-interested manner. 

The above-mentioned reviews of group decisions and studies of decisions by group representatives 

do not include studies of behavior in public good games. The pattern from earlier studies would 

suggest that groups and group representatives should contribute less to public goods than individuals 

do in inter-individual settings. Few have studied group decisions and decisions made by group 

representatives in public good games1. Thum, Auerswald, Schmidt and Torsvik [13] study group 

decision making in a public good game, and find that in joint groups decisions, contributions to the 

public good are higher, not lower, than contributions made by individuals. In a public good game 

where a second person outside the lab receives the same payoff as the decision maker, however, 

Humphrey and Renner [20] find that contributions decrease when the second person is a friend the 

decision makers has brought to the lab, while contributions are not affected when the second person is 

an anonymous stranger. A closely related literature on delegation has examined how representatives 

make contribution decisions in public good games on behalf of all participating players [21–24]. In this 

literature, decision power is delegated to a representative (either designated [23] or elected [25]) who 

decides the contribution decisions of the entire group and thus determines the final outcome. The 

representatives are found to contribute higher amounts to the public good, giving a final outcome 

closer to social optimum compared to when individuals make their own contribution decisions. 

                                                 
1  A different, but also somewhat related literature studies leading-by-example in public good games, where one person 

makes his contribution decision before the other group members [17–19]. 
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Two factors that seem to matter for decisions made by group representatives, is gender and whether 

decisions are anonymous or made in public. As mentioned above, men and women have been found to 

respond differently to behaving as representatives, compared to as individuals, in dictator games. Song, 

Cadsby and Morris [4] compare dictator behavior in an inter-individual dictator game and an  

inter-group dictator game. They found that women gave away slightly, but not significantly, more in 

the role as representatives compared to as individuals, while men give away significantly less as 

representatives. Men and women may also respond differently to having their decisions being observed 

by in-group and out-group members: women have been found to cooperate more when observed by 

their in-group, while men cooperated less [26]. 

In this paper, we compare contribution decisions made by individuals in inter-individual public 

good games with contribution decisions made by individuals on behalf of a three-person group in  

inter-group public good games. The study has a within-subject comparison of decisions made as 

individuals and as representatives. In addition, the study has a between-subject comparison of the 

impact of gender and anonymity. We chose the public good game for our study because important 

decisions in public good situations are made by group representatives, and because decisions by group 

representatives in public good games have not yet been studied much. 

Our results show firstly that decisions made as individuals and representatives in a public good 

game settings differ. Secondly, we find that this difference is primarily driven by how women respond 

to the change in role from individual to representative for the group. Finally, we do not find support for 

representatives being more self-interested than individuals. To the contrary we find that men behave in 

an equally self-interested manner in the role as representatives and individuals, while women behave in 

a less self-interested manner as representatives compared to as individuals. 

Our paper makes the following contributions: (1) it contributes to the literature on group decisions 

and decisions made by group representatives by providing a study of behavior in a public good 

situation; and (2) it refines the notion that group representatives are more self-interested than 

individuals by providing an example where this notion does not hold true. 

The remainder of the paper is organized as follows: Section 2 presents the experimental design, 

Section 3 presents the results and Section 4 presents a concluding discussion. 

2. Experimental Section 

The experiment is designed to compare the choices of individuals in inter-individual public goods 

with the choices of the same individuals acting as group representatives who decide on behalf of their 

group in inter-group public good games. The experiment has a within-subject comparison of decisions 

made by individuals and representatives, and a between-subject comparison of the impact of gender  

and anonymity. 

An example can illustrate the decision environments in inter-individual public goods and  

inter-group public goods. In the inter-individual public good setting, three persons collaborate on a 

group project and must each decide how much effort they themselves will put into the project. In the 

inter-group public good setting, the three individuals are replaced by three groups with three persons in 

each group. The three groups collaborate on a common group project, and a representative from each 

of the three groups meet and decides how much effort his or her team will put into the group project. 
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Before we present the procedures of the experiment, we will present the details of these two public 

good settings. 

2.1. Decisions as Individuals 

The inter-individual public good game was a standard linear three-person public good game [27]. 

Participants were given an endowment of 60 Norwegian kroner (NOK) (~$10). The game was 

explained using the concept of a “doubling bucket”. The three members of a group shared a doubling 

bucket, and each subject could decide how much of his or her endowment to put in the doubling bucket 

and how much to keep. All money placed in the bucket was doubled and divided equally between the 

group members, giving the monetary payoff function provided in Equation (1) below. Subjects made 

simultaneous-move contributions to the doubling bucket, stated as shares of the endowment in  

10% increments. 
3
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where ic = is individual i’s contribution as share of the endowment e . 

Since contributions give a return of 2/3, the Nash equilibrium in the absence of social preferences 

consists of no contributions and each participant getting a payoff of e . 

2.2. Decisions as Group Representatives 

The inter-group public good game consists of three groups of three individuals who shared a 

doubling bucket. Each group member made a contribution decision on behalf of his or her three-person 

group. This decision was made in private, the identity of other group members was unknown, and there 

was no communication between group members. One of these three decisions was chosen at random 

and implemented as the group’s contribution decision. Each group member had an endowment of 60 

NOK, giving the group representative 3 × 60 = 180 NOK at his or her disposal. Thus the group 

representative could contribute an amount between 0 and 180 to the doubling bucket on behalf of his 

or her group. The group representative was asked to make the following decision: 

Your task is to answer the following question: How much of your group’s money do you 

want to put in the bucket on behalf of yourself and the two others in your group? 

The contributions were stated as shares of the group’s total endowment in 10% increments. By 

design, therefore, all three members of each group contributed the same amount. 

All money placed in the bucket was doubled, and split equally between the total of nine members  

in the three groups sharing the bucket. The payoff function for group representative i is presented in 

Equation (2) below. 
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where [0,1]gc ∈  is the contribution share decision on behalf of group g stated as percentage of the 

group’s total endowment 3e . 
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The inter-group public good game is a scaled up version of the inter-individual public good game. 

The per-capita return to the public good is by construction identical between that of the inter-individual 

and the inter-group public good, so is the Nash Equilibrium in the absence of social preferences. 

2.3. Experimental Procedures 

The experiment consisted of four sessions and was conducted at the University of Oslo. Each 

session included 27 subjects, adding up to a total of 108 subjects and 324 contribution decisions. Each 

subject participated only once. The subjects were recruited from lectures attended by first-year 

students from a number of faculties of science at the University of Oslo, Norway. Fifty (46.3%) of the 

subjects were female. The distribution of subjects across sessions is presented in Table 1. The 

experiment was programmed in z-tree [28]. 

Table 1. Descriptive statistics of subjects by session: number of subjects, female share and mean age. 

Session Number of Subjects Female Share Mean Age 

1 27 0.56 21.9 
2 27 0.56 20.4 
3 27 0.41 21.7 
4 27 0.33 21.4 

Total 108 0.46 21.4 

The experiment consisted of a training phase, a decision phase, a feedback phase and a  

post-experimental questionnaire. When subjects arrived at the lab, a random draw decided the seating in 

the lab. The training phase started after the general instructions2 were read out load and before subjects 

started making their decisions. In the training phase subjects could test out various hypothetical 

contribution decisions of three fantasy players and observe how this affected payoffs. 

The decision phase consisted of three one-shot public good games. As we are interested in 

measuring the difference in contributions by individuals and group representatives, we employed a 

“within-subject” design, such that all subjects in the experiment made decisions both as individuals 

and as representatives. For half of the subjects, the first public good game was an inter-individual 

public good game where they made their contribution decision as an individual, the second public 

good game was an inter-group public good game where they made a contribution decision as a group 

representative, and the third and last public good game was again an inter-individual public good game 

where they decided as an individual. For the other half of the subjects, the order was reversed, such 

that the first public good game was an inter-group public good game, the second an inter-individual 

public good game, and the third an inter-group public good game. This crossover design with an A-B-A 

(individual-representative-individual) versus a B-A-B (representative-individual-representative) pattern 

makes it possible to correct for potential order effects. The experiment had a perfect stranger  

design [29], such that subjects were not re-matched with the same individuals twice. 

                                                 
2 See the on-line Supplementary file, section 3 for a translated copy of the experimental instructions and Supplementary file, 

section 4 for the screen-shots from the experiment. 
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After the three public good games were completed, there was a feedback phase. Before this, 

subjects received no feedback on outcomes from the games played. Postponing all feedback to after all 

public good games were completed ensured that outcomes from earlier games did not affect choices in 

later games. In the feedback phase subjects were reminded about their own individual contribution 

decisions and informed about their payoffs from each of the three public good games. In addition, they 

were informed about what their group’s contribution was in inter-group public good games, and 

whether their decision was the one drawn to be the group representative. 

The experiment had a between-subject comparison of anonymous and public decisions. Half of the 

subjects from each of the decision orders explained above (ABA and BAB) were in anonymous 

treatments and the other half in public treatments. In anonymous treatments the subjects did not know 

the identity nor the decisions made by the other subjects. In public treatments the subjects knew there 

was a positive probability that they would have to write their group number and contribution decision 

on a flip-over chart at the end of the experiment in front of all the other subjects in the same session. 

At the end of the feedback phase in public treatments, for each of the three public good games, 

three3 of the 27 subjects who participated in the session were randomly selected and called forth to 

write down their contribution decision on a flip-over chart in front of the other subjects. For the  

inter-group public good games, the three subjects which were randomly chosen were chosen among 

the actual group representatives. Since “forcing” people to go public could be experienced as 

unpleasant and unexpected, participants in public sessions were notified of this possibility during the 

introduction and given the opportunity to leave with a show-up fee. No one did. 

At the very end of the experiment, all subjects answered a post-experimental questionnaire covering 

background information such as gender, age and which faculty of science they attended at  

the university. 

3. Results 

In this section we present the behavior observed in the experiment and examine whether subjects 

behaved differently as individuals compared to as representatives. In particular we examine whether 

the difference in behavior as individuals and representatives differs between men and women. 

As with any experiment with a within-subject design, there is a possibility of order effects. The 

design of the experiment, where choice 1 and 3 were identical treatments (see Figure 1 for the design 

of the experiment), allows us to test for and if necessary correct for potential order effects. A paired  

t-test found signs of systematic differences: the third contribution choice averaged 6 percentage points 

lower than the first choice, a difference that was significant at the 10% level (p = 0.095). For this 

reason, controls for the choice number (choice 1, 2 or 3) within a session are used in the regression 

results reported below. 

                                                 
3  Only a subsample (1/9) of subjects were asked to reveal their contribution decision in front of the other subjects. This 

was in order to make decisions public within a reasonable time-constraint. 
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Figure 1. Outline of the experimental design. Decisions as Individuals (Ind) and Decisions 

as Group Representatives (Rep). 

Figure 2 averages an individual’s contribution under identical treatments (choice 1 and 3), and 

illustrates average contributions by treatment and gender. This suggests an interesting pattern of 

gender difference: while men contribute quite similar amounts as individuals and representatives, both 

in anonymous and public decisions, women contribute more as representatives than they do as 

individuals both in anonymous and public decisions. The largest raw difference between contributions 

as individuals and representatives is observed in the anonymous decisions of women. 

 

Figure 2. Average contributions (in percent of endowment) by treatment and gender. 

The differences between contributions made as individuals and group representatives can be 

compared using non-parametric tests. Since feedback was given only after the completion of all games, 

a subject’s choices could not be affected by the choices of the other subjects within the session. As 

each subject made three contribution choices, however, these choices are not independent of each 

other. If we nevertheless treat individual contribution decisions as independent observations, including 
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all choices observed in one comparison, Wilcoxon rank-sum tests report a significant difference 

between contributions made as individuals and group representatives (p = 0.039). Doing the same 

comparison separately for men and women, Wilcoxon rank-sum tests report a significant difference 

between contributions made as individuals compared to group representatives for women (p = 0.002), 

but not for men (p = 0.862). 

As in Figure 2, we can calculate the difference at the individual level between contributions made as 

representatives and as individuals. This gives us one (independent) observation for each participant. 

Comparing men and women, the Wilcoxon rank-sum test reports a significant difference between men 

and women (p = 0.014). 

To further investigate the robustness of the interesting gender difference in behavior illustrated in 

Figure 2, Table 2 reports OLS regressions of contributions to the public good as a percentage of the 

endowment, with standard errors clustered at the individual level and gender specific parameters. 

Table 2. Regression results for outcome “Share of endowment contributed to public  

good”. Clustering on the individual. Robust standard errors in parentheses. *** p < 0.01; 

** p < 0.05; * p < 0.1. 

 (1) (2) (3) (4) 

VARIABLES Percent Percent Percent Percent 

Female representative 
17.30 *** 17.57 *** 22.83 *** 32.90 ***

(5.954) (6.046) (5.914) (7.916) 

Male representative 
2.180 1.945 6.091 9.290 

(5.230) (5.050) (4.848) (7.456) 

Female × Public 
7.601 7.596 −1.273 8.923 

(7.252) (7.279) (9.566) (11.65) 

Male × Public 
15.24 * 15.24 * 6.104 6.649 

(8.208) (8.234) (9.773) (11.68) 

Female × Public × Representative 
   −24.80 **

   (11.29) 

Male × Public × Representative 
   −5.671 

   (9.794) 

Controls for period within session  YES YES YES 

Controls for session   YES YES 

Female intercept 
45.13 *** 45.55 *** 54.42 *** 50.63 ***

(5.552) (6.092) (7.259) (7.711) 

Male intercept 
53.49 *** 54.16 *** 63.60 *** 63.24 ***

(7.171) (7.653) (7.979) (8.731) 

Observations 324 324 324 324 

R-squared 0.741 0.745 0.757 0.761 

Gender specific parameters ease the comparison between how men and women react to behaving as 

group representatives versus as individuals. The regression equation of interest is: 

{ , }

)( s s s s
i R R P R

s s s
P P PR C C

s M F

Y D D D Dα β β β β× ×
∈

= ++ + + + ò 
(3)
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here, Yi is the public good contribution of individual i, while the D’s are dummies that indicate 

treatment: s indicates gender, R refers to decisions made as a representative and P refers to public 

sessions. Interaction terms have these acronyms separated with “×”. In addition, there are dummies 

(here referred to by index C) that act as controls for the session and choice order in some of the 

regressions. The results are given in Table 24. 

The regressions in Table 2 include dummy variables for decisions as representatives and public 

decisions. The reference decision reflected in the intercept is thus an anonymous decision made as an 

individual in an inter-individual public good game. As can be seen from the male intercept, men 

contribute on average 53%–63% as individuals in anonymous decisions, depending on the model 

specification. Acting as representatives does not affect the contributions of men significantly in any of 

the specifications. When acting as individuals, the public decisions of men are 15 percentage points 

higher than the anonymous decisions (seen by the coefficient “Male public”), which is significant at 

the 10% level. When acting as representatives, the point estimates suggest that this  

difference between anonymous and public decisions is largely erased (see the coefficient  

“Male × Representative × Public”). 

The patterns in female decisions are strikingly different. Average female contributions in 

anonymous decisions as individuals lie between 45 and 51% of the endowment depending on the 

model specification; which is somewhat lower than for men, but not significantly5 so. When acting as 

representatives women increase their contributions substantially, and in all model specifications the 

increase is statistically significant at the one percent level. The estimates of the increase in female 

contributions as representatives from our models lie between 17 and 33 percentage points. While  

Model 1 only includes the treatment dimensions, Model 2 adds controls for order effects (choice 1, 2  

or 3), Model 3 adds in controls for session and Model 4 allows for gender-specific interactions 

between the two treatment dimensions. The controls added in Models 2–4 only strengthen the estimate 

of increased contributions by female representatives. However, we can see from Model 4 that when 

decisions are revealed to others (including the members of the subgroup), women still contribute more 

as representatives compared to as individuals, but this difference is less than under anonymous 

decisions (seen in the coefficient for “Female × Representative × Public”). Further robustness checks 

of the gender differences are reported in the on-line Supplementary file, section 2. 

Summing up, we find that men behave similarly as individuals in the inter-individual public good 

game and as representatives in the inter-group public good game, while we find a quite substantial and 

robust difference in such decisions made by women. Women contribute substantially higher levels 

when acting as representatives in the inter-group public good game in comparison to acting as 

individuals in the inter-individual public good. 

4. Conclusions 

In this study we have compared the behavior of individuals in inter-individual public good games 

with the behavior of group representatives in inter-group public good games. Our main finding is that 

contribution decisions made as individuals differ from those made when acting as representatives for  
                                                 
4  See the on-line Supplementary file, section 1 for an equivalent model with gender neutral parameters. 
5  See the on-line Supplementary file, section 1, Table S1. 
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a group, but only for women. While previous research on group decision making suggests that group 

decisions are more self-interested than individual decisions6 [2,3], and while it has been suggested that 

this is also true for decisions made by group representatives [15], our results do not fit this pattern.  

To the contrary, we find that men behaved in an equally self-interested manner, and women behaved in 

a less self-interested manner in the role as group representatives. 

A handful of other papers have also found results that do not fit the “groups and representatives of 

groups are more self-interested” hypothesis. Some papers have failed to find a difference between the 

behavior of individuals and groups in terms of self-interested or other-regarding behavior [6,10], some 

find that groups behave in a more other-regarding manner than individuals [4,5,9]. The study closest to 

ours is a study comparing the behavior of individuals in three-person public good games with the 

behavior of elected representatives in a nine-person public good game [30]. Their main finding, in line 

with our result for women, is that the elected representatives contribute higher amounts  

than individuals. 

At first glance, our result appears inconsistent with the gender effects presented in Song, Cadsby 

and Morris [14]. As mentioned in the introduction, Song, Cadsby and Morris [14] compare decisions 

made as individuals and as group representatives in a dictator game. They found that women gave 

away slightly, but not significantly, more in the role as representatives compared to as individuals, 

while men gave away significantly less as representatives. This differs from our results where it is 

women—not men—that alter their behavior. The relative change in male and female choices when 

moving from the individual to the representative context, however, is in the same direction: Song, 

Cadsby and Morris found that men behave in a more self-interested manner as representatives, while 

we found that women behave in a less self-interested manner as representatives. 

Although our results do not support the notion that group representatives behave in a more  

self-interested manner than individuals, the design of our experiment suggests that the self-interest 

effect might be related to group dynamics. Differences in individual and group decisions can be due to 

the decision maker’s consideration for the final outcome, other group members or be due to group  

dynamics within the group. By design, there were no group dynamics in our experiment: There was no 

group-building exercise, no communication between the group members, and the identity (and gender) 

was unknown to participants. If the results of our experiment should prove representative of how 

representatives act in public good games, it would be interesting to repeat it with interaction between 

group members to see if this is what drives group decisions towards self-interest. 

We found that the gender of the representative is of importance for decisions made on behalf of 

others in a public good game. By design, we did not give participants any information about the gender 

of interacting partners. The gender of others may also have an effect of decisions, according to a study 

that found that women—but not men—were influenced by the gender of the opposing players in a 

public good game [31]. However, a study comparing individual and group decision making in a trust 

game found no effect of gender composition on group decisions [6]. An interesting avenue for future 

research is whether and how the gender composition of interacting partners influences behavior. 

                                                 
6  Although there are several exceptions to this, as referred to in the introduction. 
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In the introduction we expressed concern for using insight based on decisions made by individuals 

to contexts where decisions are made by representatives on behalf of others. Our results give reason to 

take this concern seriously. 
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