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Introdução
One important question related to public goods is the following: how much money are people willing to 
pay for their provision? Two other questions are: (i) will people take part in collective actions involving 
public goods if they notice that the provision will take place regardless of individual contributions?; (ii) 
will individual actions lead to social inefficient results?

Problema de Pesquisa e Objetivo
The main goal of this paper is to present a novel characterization of free-riding behavior and test 
hypotheses related to group size and subjects’ specific characteristics.

Fundamentação Teórica
First, it presents a profile of individuals who present opportunistic behavior in collective-action dilemmas. 
Second, this paper can be seen as an empirical test of some of the hypotheses contained in Olson's (1965) 
classical study of public goods and the theory of groups. Finally, given some of the results reported above, 
they represent novel evidence related to the behavior of economists in the laboratory.

Metodologia
I run several small-scale public goods experiments in distinct settings (two business schools, a private 
university, a public university, and a public service school) using different types of subjects 
(undergraduates, MBA students, professors, and public service workers). Based on the results of these 
experiments, I build a Free-Rider Index (FRI), relating it to subjects’ socioeconomic characteristics and 
group size.

Análise dos Resultados
Main findings: (i) there are no significant differences among subjects in terms of gender, political 
orientation or school type; (ii) on average, undergraduates free ride less than MBA students and public 
service workers; (iii) economics students consistently free ride less than other majors; (iv) there is 
evidence suggesting the existence of an inverted “U-shaped” curve relating group size and free rider 
behavior.

Conclusão
These results are important for providing additional evidence related to social dilemmas, such as public 
goods provision and common pool resources’ management.
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Who free rides? 
 

 
Abstract 

In this paper, I present novel evidence related to collective-action dilemmas. I 

run several small-scale public goods experiments in distinct settings (two 

business schools, a private university, a public university, and a public service 

school) using different types of subjects (undergraduates, MBA students, 

professors, and public service workers). Based on the results of these 

experiments, I build a Free-Rider Index (FRI), relating it to subjects’ 

socioeconomic characteristics and group size. I do this in order to identify the 

main characteristics of those who act opportunistically in situations involving 

social dilemmas. My main findings are the following: (i) there are no significant 

differences among subjects in terms of gender, political orientation or school 

type; (ii) on average, undergraduates free ride less than MBA students and 

public service workers; (iii) economics students consistently free ride less than 

other majors; (iv) there is evidence suggesting the existence of an inverted “U-

shaped” curve relating group size and free rider behavior. These results are 

important for providing additional evidence related to social dilemmas, such as 

public goods provision and common pool resources’ management. 

 

Key-words: collective action, public goods, free riding. 
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1. INTRODUCTION 
 

Pure public goods have two distinct characteristics: they are non-rival (one 

individual’s consumption of the good does not reduce other individuals’ consumption) 

and non-exclusive (no individual can be excluded from consuming it). Examples of 

such goods are national defense, public education and organizational knowledge, just to 

cite a few (Samuelson, 1954; Stiglitz, 2000). 

One important question related to public goods is the following: how much 

money are people willing to pay for their provision? Two other questions are: (i) will 

people take part in collective actions involving public goods if they notice that the 

provision will take place regardless of individual contributions?; (ii) will individual 

actions lead to social inefficient results? 

The main goal of this paper is to present a novel characterization of free-riding 

behavior and test hypotheses related to group size and subjects’ specific characteristics. 

In doing so, I present an empirical strategy based on three steps. First, I run several 

small-scale public goods experiments in distinct settings – two business schools, a 

private university, a public university, and a public service school – all located in Brazil. 

Second, based on the experiments’ results, I build a Free Rider Index (FRI) (Leuthold, 

1993) and relate it to subjects’ socioeconomic characteristics, such as gender, age, 

political orientation, school type, occupation, and group size. Finally, I present 

econometric evidence where I try to obtain significant correlations between subjects’ 

FRI and two specific variables: economics major and group size, where socioeconomic 

characteristics are used as controls in regressions. At first, it is expected that subjects’ 

characteristics, as well as group size may affect free riding behavior in social dilemmas, 

such as public goods provision and common pool resources’ management (more details 

below). In general terms, I hope to contribute to a growing body of research related to 

the use of experimental methods as a means to uncover new results in Social Sciences 

(Kagel, 2009; Levitt & List, 2008; Smith, 1989)1. 

My main results can be summarized as follows: (i) there are no significant 

differences among subjects in terms of gender, political orientation and school type; (ii) 

on average, undergraduates free ride less than MBA students and public service 

workers; (iii) economics students consistently free ride less than other majors; (iv) there 

is evidence suggesting existence of an inverted “U-shaped” curve relating group size 

and free rider behavior. In my view, these results are important not only for the 

questions they raise, but also for providing additional evidence related to behavior in 

collective-action situations. 

At the moment, there is well-established literature in Business and Economics 

related to public goods as well as opportunistic behavior in laboratory and field 

experiments2. The present paper brings additional contributions to this literature. First, it 

presents a profile of individuals who present opportunistic behavior in collective-action 

dilemmas. While most of the previous literature has focused on detecting behaviors of 

this kind, few contributions have actually analyzed the characteristics of free riders. It 

seems important to know if there are a set of characteristics of individuals who typically 

                                                 
1 Experiments can also serve an important pedagogical device. For more information on this, see Emerson 

and Taylor (2004), Holt and McDaniel (1998), Leuthold (1993), Murphy (2001), Murphy and Cárdenas 

(2004) and Nelson and Beil (1994). 

2 Andreoni (1988), Fehr and Gächter (2000), Fosgaard et al. (2013), Leuthold (1993) and Marwell and 

Ames (1981) correspond to examples of experiments related to public goods provision in distinct settings. 
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free ride in certain situations. For instance, authors such as Ostrom (2000, 2010) and 

Wilson, Ostrom, and Cox (2013), when studying common pool resources, designed a 

set of principles and characteristics related to success cases in managing these 

resources. In this context, it seems natural to ask what are the main characteristics 

related to opportunistic behavior, given its importance to several fields today (Cabrera 

& Cabrera, 2002; Williamson, 1993, 2002).  

Second, this paper can be seen as an empirical test of some of the hypotheses 

contained in Olson's (1965) classical study of public goods and the theory of groups. 

Specifically, I am able to test some of the main insights contained in Olson (1965), who 

established important theoretical regularities related to group behavior in collective-

action situations. A preliminary result that I find is that there seems to exist an inverted 

‘U-shaped’ pattern between mean FRI values and group size. At first, this could suggest 

the existence of an “optimal” group size in collective-action dilemmas (more details 

below). 

Finally, given some of the results reported above, they represent novel evidence 

related to the behavior of economists in the laboratory. While previous research found 

that economists behaved in an opportunistic manner in distinct settings (Carter & Irons, 

1991; Frank, Gilovich, & Regan, 1993; Marwell & Ames, 1981), I present an opposite 

result, where economics majors tend to free ride less than other subjects, such as MBA 

students and public service workers3. 

This paper is divided in six sections. The second section presents the analytics 

related to linear public goods games and its main theoretical implications, as well as a 

partial account of previous contributions to the literature of the behavior of economists 

in experiments. The third section contains details related to data construction and the 

experimental design employed in the analysis, while the fourth section describes the 

main results obtained. The fifth section concludes and presents a brief discussion on 

future research topics. 

 

2. BACKGROUND 

 

Public goods games have been extensively used in experiments over the last 

decades (e.g., Andreoni, 1988; Marwell and Ames, 1981). In such games, individuals 

are given a budget (m), which can be invested either in a private (x) or public good (g), 

with x + g = m.  

Individual payoffs (Pi) are determined by the following formula: 

 

Pi = xi + α∑n
 j=1 gj                                                                                                          (1), 

 

where n is the number of group members. The parameter α is chosen such that 0 < α < 

1. 

Given the payoffs of the linear public goods game described, investing US$ 1.00 

in the public good has a private return of US$ 1.00, while it has a social return of US$ 

2.50 (in the case of a group composed by five members, for instance). Therefore, it is 

Pareto efficient for subjects to invest all of their money in the public good. However, 

since the private return from the private good exceeds the private return from the public 

good, the Nash equilibrium of this game is to invest zero in the public good (to free 

                                                 
3 For detailed accounts of the behavior of economists, based on extensive interviews with graduate 

students, see Colander and Klamer (1987) and Colander (2007). 



 

4 

 

ride). In fact, it can be shown that investing zero in the public good is a dominant 

strategy for each player in this game4. 

Over the last decades, several studies attempted to analyze the provision of 

public goods using the experimental approach. Marwell and Ames (1981) correspond to 

one of the first attempts to test economists’ behavior in collective-action experiments. 

The authors report the results of twelve experiments related to testing two versions 

(‘weak’ and ‘strong’) of the free rider hypothesis.  

The authors also reported a somewhat surprising result at the time: economists 

tended to provide considerably smaller amounts for the provision of public goods 

(around 20%). Specifically, in the latter case, contributions to the provision of public 

goods were half the magnitude of the contributions from other experiments. Marwell 

and Ames (1981) concluded that economists would free ride significantly more than 

other subjects did. According to the authors, there were two possible explanations for 

this result: first, students worried about economic incentives might self-select in 

economics; second, as time went by, economics students would adapt their behavior to 

the theories they study. 

When summarizing the available evidence in the 1980s, Andreoni (1988) 

reported three consistent results: (i) there was no significant evidence of free riding 

behavior in single-shot games; (ii) in experiments involving repeated games, subjects’ 

provisions for public goods tended to decay with each repetition; (iii) free riding was 

often approximated after several trials, although exact free riding was seldom realized. 

Because of these possibilities, Andreoni (1988) also tested two hypotheses related to 

public goods provision: ‘learning’ (where repeated play allowed subjects to learn the 

rules of the games they were playing) and ‘strategies’ (where repetition allowed 

subjects to signal future moves to each other). After finding mixed support for free 

riding behavior, the author concluded his study by pointing the need for theories of non-

standard behavior5. 

Carter and Irons (1991) explored the robustness of Marwell and Ames’ (1981) 

original study by implementing a simple ultimatum bargaining game experiment to test 

whether economics students behaved in accordance with the predictions of rational 

choice models. They found that economics students, when playing the role of 

‘responders’ in ultimatum games, tended to accept less money offers, while keeping 

more when playing the role of ‘proposers’. The authors also presented some 

econometric evidence trying to disentangle ‘selection’ and ‘learning’ effects among the 

experiment’s subjects. In this case, results were mixed: while self-selection seems to 

play a role in the choices reported, the same is not true for learning economic topics. 

Overall, they concluded that, although evidence was not conclusive, “(…) economists 

are different” (p. 177). 

Frank, Gilovich and Regan (1993) investigated if exposure to self-interest 

models commonly used in economics could affect students. In doing so, the authors 

presented extensive evidence related to situations where economics students might 

display opportunistic behavior when compared to students from other areas. For 

instance, in one occasion, they mailed questionnaires to over a 1,000 professors of 23 

disciplines asking for charity contributions. Based on the responses received, the 

authors uncovered a result where the proportion of free riders (those who reported 

                                                 
4 For more information on linear public goods games and related experimental evidence, see Andreoni 

and Croson (2008). 

5 In the case of themes related to cooperation in laboratory experiments, see Andreoni et al. (2007) and 

Dawes and Thaler (1988). 
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giving no money to any charity) was significantly higher among economics professors 

(9.3%) when compared to other disciplines, whose percentage was between 3% and 4%.  

In other occasion, they conducted 267 experiments related to prisoners’ dilemma 

games involving both economics majors and nonmajors. When comparing defection 

rates between the two groups, they reported a 60.4% defection rate for economics 

majors, which was considerably higher than the value reported for nonmajors (38.8%). 

Interestingly, they also noticed that the overall defection rate declined significantly, as 

students progressed through college (that is, upper-level students would free ride less 

than freshmen). Additionally, they presented the results of an honesty survey related to 

freshman students in microeconomics and astronomy classes. The results from this 

survey showed that the proportion of ‘less honest’ responses rose after students spent 

one semester having classes of introductory economics courses. The authors concluded 

that: (i) there were large differences in the extent to which economists and non-

economists behave self-interestedly; (ii) however, there could be occasions where 

economists behaved in traditionally communitarian ways; and (iii) there was some 

evidence suggesting that differences in cooperativeness were caused in part by 

economics’ training. 

Yezer, Goldfarb and Poppen (1996) questioned the validity of Frank, Gilovich 

and Regan’s (1993) study. According to the former authors, it was not obvious that 

exposure to economics would be expected to encourage less cooperative behavior. In 

particular, they emphasized the importance of drawing inferences based on subjects’ 

behavior in actual (as opposed to hypothetical) situations. They presented an interesting 

experiment, where envelopes containing currency were dropped in classrooms before 

classes in economics or other subjects were scheduled to meet (the ‘lost-letter 

experiment’). In this case, the return rate on lost letters was used as a measure of 

cooperation. The results of this experiment showed considerable differences in 

cooperation rates between economics and noneconomics majors. Contrarily to the 

evidence presented by Frank, Gilovich and Regan (1993) and other authors, Yezer, 

Goldfarb and Poppen’s  (1996) results indicated that economics students were far more 

cooperative than students from other disciplines. 

A promising example of the use of experimental methods in the Brazilian 

context was Bianchi (1998). Inspired by Carter and Irons (1991), the author presented 

results of an experiment related to an ultimatum game, where each subject was asked to 

divide R$ 10 (US$ 9.70, in 1998) between him(her)self and another anonymous subject. 

The author reported a similar result to Carter and Irons (1993): subjects who were 

economics majors tended to accept less money offers when playing the role of 

‘responders’ in ultimatum games, while keeping more money when playing the role of 

‘proposers’. She emphasized that, in the Brazilian context, fairness considerations might 

play a significant role in determining negotiations’ outcomes. In terms of econometric 

evidence, contrarily to Carter and Irons’ (1991) original conclusions, self-selection did 

not seem to play a relevant role in the reported results. In addition, the regression results 

did not support the hypothesis of a learning effect, either6. 

                                                 
6 One common point between this paper and Bianchi’s (1998) is that both deal with Brazilian students in 

social dilemma experiments. In general terms, I see our approaches as complementary. See also 

Antiqueira et al. (2007) and Mesquita et al. (2011) for additional examples of experiments applied to the 

Brazilian context. 
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3. EXPERIMENTAL DESIGN 

The empirical strategy followed through this paper is based on three steps. First, 

I run several small-scale public goods experiments in distinct settings. Specifically, 

experiments were performed in two business schools, a private university, a public 

university, and a public service school, all located in two Brazilian cities, Vitória and 

São Paulo7.  All experiments took place in different dates of the 2013-2014 academic 

year. Table 1 contains related information on the experiments’ sites: 

 
Table 1  

Experiments’ sites information. 
Site Experiments’ Dates Location 

Business School 1 February, 2013 – July, 2014 Vitória, Brazil 

Business School 2 April, 2013 – July, 2013 São Paulo, Brazil 

Private Universitya April, 2013 São Paulo, Brazil 

Public Universitya November, 2013 Vitória, Brazil 

Public Service School May, 2013 – October, 2013  Vitória, Brazil 

Source: author’s calculations. a Locations where the author ran experiments during one 

occasion, only. In all other cases, more than one experiment was ran in different dates. 

 

Second, based on the experiments’ forms, I am able to collect subjects’ socioeconomic 

characteristics, such as gender, age, undergraduate major, whether they went to a public 

or private school before entering college, and political orientation. Table 2 presents a 

brief summary containing descriptive statistics for the total sample used in the 

experiments. 

 
Table 2 

Subjects’ socioeconomic characteristics (total sample).  

Statistic Gendera Ageb Majorc Public 

Schoold 

Political 

Orientatione 

Mean 0.51 30.67 0.43 1.16 0.91 

Median 1.00 28.00 0.00 2.00 1.00 

Maximum 1.00 67.00 1.00 2.00 2.00 

Minimum 0.00 18.00 0.00 0.00 0.00 

Std. deviation 0.50 11.36 0.50 0.96 0.68 

# observations (N) 313 298 218 311 296 

Source: author’s calculations. a ‘Gender’ corresponds to a dummy variable that assumes the 

value of 1 for male subjects and 0 for female subjects. b ‘Age’ corresponds to each subject’s 

age at the date of the experiment. c ‘Major’ corresponds to a dummy variable that assumes 

the value of 1 for subjects majoring in Economics and 0 otherwise. d ‘Public School’ 

corresponds to a dummy variable that assumes the value of 0 for subjects who went to 

private school before college, 2 for subjects who went to public school before college, and 

1 for those who went to both types of school. e ‘Political Orientation’ corresponds to a 

dummy variable that assumes the value of 0 for subjects who declared themselves as left 

wing, 1 for those who declared center, and 2 for those who declared right wing. 

 

                                                 
7 The choice of these two cities was based on the locations where the author would teach classes during 

the 2013-2014 period. There was no identification of subjects and no payment of monetary sums during 

the experiments. Basically, at the beginning of each class in a different setting, the experimenter would 

handle subjects with a printed version of the experiment’s instructions and give them time to respond 

(between 5 and 10 minutes). For more details, see the Appendix. 
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As mentioned above, my sample is composed by undergraduate students from a 

business school. The results in the table show that 51% of the subjects are male 

students, with the mean age being around 31 years old. At the time of the experiment, 

43% of the subjects were majoring in economics, while most went to a public school 

before entering college. In terms of political orientation, most subjects identified 

themselves as oriented towards the center of the political spectrum. While there is 

considerable variation in the data (given by the standard deviation values reported), I 

see these results as a useful description of subjects’ socioeconomic characteristics. 

One advantage of the current approach is that, contrarily to most of the 

contributions related to laboratory experiments, the subjects used in this paper’s 

experiments are not limited to university students, only. In fact, a fraction of the total 

sample is composed by professors from a private university in São Paulo and public 

service workers from distinct organizations in Vitória. 

Third, based on the experiments’ results and their subjects’ socioeconomic 

characteristics, I am able to correlate variables, such as FRI, undergraduate major, and 

group size in econometric regressions where socioeconomic characteristics are used as 

controls. At first, it is expected that subjects’ characteristics, as well as group size might 

affect free riding behavior in social dilemmas, such as public goods provision and 

common pool resources’ management (more details below). 

In terms of experimental design, I initially ran a one-round experiment where 

subjects filled a form deciding how to (hypothetically) divide R$ 100 (R$ 1.00 = US$ 

.44, in August, 2014) between a private and a public good (for simplicity, the private 

and public goods were named A and B, respectively). For each R$ 1.00 invested in the 

private good, subjects would receive R$ 1.00 individually. On the other hand, for each 

R$ 1.00 invested in the public good, the group’s members would receive R$ 0.50. in a 

second occasion, dealing with a smaller sample of undergraduates, I also ran five-

rounds experiments with the same structure as the one described above. This is a typical 

social dilemma game: although it is Pareto efficient for subjects to invest all of their 

money in the public good, they have a private incentive to invest in the private good 

(that is, the Nash equilibrium of this game is to invest zero in the public good; i.e., to 

free ride)8. 

In order to measure opportunistic behavior, I constructed a simple index, named 

‘Free Rider Index’ (FRI) (Leuthold, 1993). This index is based on the following 

formula: 

 

FRI  =  (Amount Invested in A) / R$ 100                                                                      (2) 

 

The FRI corresponds to a ratio between the amount invested in the private good 

(A) and the total amount available for each subject. I employ this index as a means to 

capture free riding behavior in the experiments involving public goods provision.  

 

4. RESULTS  

 

Figures 1 to 5 contain graphs relating subjects’ socioeconomic characteristics 

(horizontal axis) and FRI values (vertical axis). By doing this, I want to test for the 

                                                 
8 When designing this experiment, I followed mainly the guidelines contained in Andreoni (1988). The 

investment form employed during in the experiment is in the Appendix. All the data used in this paper is 

available from the author upon request. 
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existence of significant differences among subjects, based on their characteristics. 

Results are displayed below: 

 

 
Figure 1. FRI mean and median values, by gender. 

 

 
Figure 2. FRI mean and median values, by school type. 

 

 
Figure 3. FRI mean and median values, by undergraduate major. 
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Figure 4. FRI mean and median values, by political orientation. 

 

 
Figure 5. FRI mean and median values, by occupation. 

 

When analyzing these results, one can notice that, in the case of the one-shot 

experiments described here, contributions are between 40 and 60%, since the reported 

values for the FRI are around 50% in all graphs. Table 3 contains the results of several 

tests for the equality of means among distinct pairs of variables: 
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Table 3 

Difference of Means Tests (subjects’ selected characteristics)  
Mean Difference Two-tailed t-test 

(p-value)a 

Male (N = 161) x Female (N = 152) .40 

Private School (N = 122) x Public School (N = 171) .15 

Economics Major (N = 93) x Other Courses (N = 125) .02** 

Left Wing (N = 56) x Center (N = 156) .17 

Left Wing (N = 56) x Right Wing (N = 84) .25 

Center (N = 156) x Right Wing (N = 84) .52 

MBA (N = 63) x Undergraduates (N = 123) .02** 

MBA (N = 63) x Professors (N = 44) .16 

MBA (N = 63) x Public Service Workers (N = 71) .73 

Undergraduates (N = 123) x Professors (N = 44) .60 

Undergraduates (N = 123) x Public Service Workers (N = 71) .02** 

Professors (N = 44) x Public Service Workers (N = 71) .20 

Source: author’s calculations. a p-values associated with each test’s null hypothesis 

(equality of means). Some tests considered equivalent variances while others did 

not. F-tests were performed to test the null of variances’ equality (not reported). 

 

The results displayed in the table suggest that most of the differences – in terms 

of socioeconomic characteristics – contained in the graphs are not statistically 

significant. However, a few important results can be highlighted in this case. First, there 

is a significant difference (t-test’s p-value of .02) between economics majors and other 

majors in terms of free-riding. This suggests that economists actually tend to present 

opportunistic behavior less than students from other specializations, a result that 

contradicts most of the literature related to the theme (Carter & Irons, 1991; Frank et al., 

1993)9. Additionally, there are significant differences between reported FRI values 

between MBA students and undergraduates (the former tend to free ride more often than 

the latter, with reported mean values of .51 and .39, respectively) and between 

undergraduates and public service workers (mean values of .39 and .49, respectively). 

Although these initial results deserve a more detailed empirical analyzes, they call 

attention for different responses among distinct groups in terms of observed behavior in 

social dilemmas. 

Table 4 contains results related to contributions in the public goods games 

considered. In this case, contributions are expressed as the mean percentage of 

resources invested in public goods in each experiment. 

                                                 
9 On the other hand, this result is in accordance with Yezer, Goldfarb, and Poppen (1996). One possibility 

(not explored in this paper) is that, when compared to other business students, economists tend to display 

less opportunistic behavior. See Frey and Meier (2005), who explore this possibility. Most of the 

literature focuses its attention on the Humanities (Carter & Irons, 1991; Frank et al., 1993). I thank Ana 

Maria Bianchi for pointing this out. 
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Table 4 

Contributions to Public Goods (selected samples)  
Location Mean % of 

Resources Invested in 

Public Goods 

Business School 1 53.73 

Business School 2 58.08 

Private University 65.00 

Public University 65.33 

Public Service School 50.92 

Mean 50.92 

Source: author’s calculations. 

 

Based on the table’s results, I conclude that contributions were significantly 

above 0, as originally enunciated by Marwell and Ames (1981) and Ostrom (2000). In 

particular, subjects from private and public universities were among the ones that 

provided larger sums for public goods (around 65%, in both cases). 

Figure 6 displays a scatterplot relating group size (horizontal axis) and average 

FRI (vertical axis) for all the experiments that I ran. My intention here is to uncover 

some type of statistical association between these variables, along the lines originally 

proposed by Olson (1965): 

 

 
Figure 6. Group size and average FRI. 

 

Analyzing the figure and its regression output (not reported), I cannot uncover 

any type of linear association between group size and free rider behavior. At first, as 

originally stated by Olson (1965), it would be expected that this kind of behavior would 

be present in groups of larger sizes, denoting a positive relation between the two 

variables displayed in the graph. However, the data collected does not support this 

claim. In fact, it suggests the existence of a non-linear relation between group size and 

free-rider behavior10. If this is the case, then one could argue that there is the possibility 

                                                 
10 When considering alternative specifications relating FRI, group size and (group size)2 (as well as 

additional controls), I find statistically significant coefficients, a result that suggests the existence of a 

quadratic trend relating FRI and group size. Results of these estimations were not reported due to space 

constraints. 
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of having an “optimal” group size for free-riding: in small groups, this kind of behavior 

would not be a dominant strategy, but it could be for larger groups, becoming non-

dominant again in the case of even larger groups11.  

Interested in testing the same predictions as Carter and Irons (1991) and Bianchi 

(1998), Table 5 presents econometric results related to the experimental data collected 

in the experiment. This table contains the results of specifications of the following form: 

 

FRIi = α + β1*‘Major’ + β2*Controls + εi                                                                 (3), 

 

where ‘FRIi’ stands for the FRI calculated for each subject in the sample, while ‘Major’ 

corresponds to a dummy variable that assumes the value of 1 for subjects who were 

economic majors and 0 otherwise. I regress FRI on this dummy and use subjects’ social 

characteristics as controls, while attempting to capture some correlations among these 

variables. All regressions were run through Ordinary Least Squares (OLS).  

 
Table 5 

Free Rider Index (FRI) and Selected Socioeconomic Characteristics: econometric results 
 Dependent Variable: FRI 

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

Majora -.11**e 
(.04)f 

-.11** 
(.04) 

-.10* 
(.05) 

-.10** 
(.05) 

Genderb  -.02 
(.04) 

-.01 
(.04) 

-.01 
(.04) 

Agec 

 

  .00 
(.00) 

.00 
(.00) 

Public Schoold 

 

   .02 
(.02) 

Constant .46*** 
(.03) 

.47*** 
(.03) 

.45*** 
(.08) 

.44*** 
(.08) 

R2 .03 .03 .03 .03 

Adj. R2 .02 .02 .02 .01 

N 218 217 212 210 

    
Source: author’s calculations. a ‘Major’ corresponds to a dummy variable that 

assumes the value of 1 for subjects majoring in Economics and 0 otherwise. b 

‘Gender’ corresponds to a dummy variable that assumes the value of 1 for male 

subjects and 0 for female subjects. c ‘Age’ corresponds to each subject’s age at the 

date of the experiment. d ‘Public School’ corresponds to a dummy variable that 

assumes the value of 0 for subjects who went to private school before college, 2 for 

subjects who went to public school before college, and 1 for those who went to 

both types of school. e The terms *, ** and *** denote statistical significance at the 

10%, 5%, and 1% significance levels, respectively. f Standard errors are reported in 

parenthesis. 

 

Several interesting patterns emerge from the econometric results above. First, 

contrarily to most available evidence (e.g., Marwell and Ames 1981), subjects majoring 

in economics seemed to free ride less often than others in this context. This is a 

particularly surprising result, since previous studies usually found the opposite pattern, 

                                                 
11 At the moment, I see this as an exploratory hypothesis, given the limited sample size used in this paper. 

I leave it as a suggestion for future research. 
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where economics majors would free ride more often than not12. Although most 

specifications present low explanatory power (given by R2 and its adjusted version), this 

result is robust to all specifications considered above (coefficients around -.1, and 

statistically significant). Second, subjects’ gender did not seem to exert a significant 

effect on free riding. If anything, the sign of the estimated coefficients suggests that 

male subjects tended to free ride less often than female subjects, albeit its lack of 

statistical significance. 

Finally, when considering the effects of subjects’ age in free riding behavior, I 

could not find any significant evidence (the same is true when age2 is included in the 

specifications). That is, age did not seem to be a relevant factor for this type of behavior 

in the experiment. A similar pattern happens for the variable ‘public school’, which 

indicates that subjects’ type of school does not exert significant effects over free riding.  

 

4. CONCLUSIONS AND LIMITATIONS 

 

In this paper, I presented an attempt to describe the main characteristics of 

subjects who present opportunistic behavior in collective-action dilemmas. In doing so, 

I ran several one-shot public goods’ experiments in distinct settings and tried to relate 

the results with subjects’ socioeconomic characteristics and group size.  

The main results obtained were the following: (i) there are no significant 

differences among subjects in terms of gender, political orientation and school type; (ii) 

on average, undergraduates free ride less than MBA students and public service 

workers; (iii) economics students consistently free ride less than other majors; (iv) there 

is evidence suggesting existence of an inverted “U-shaped” curve relating group size 

and free rider behavior; (v) free riding is usually higher in the last round of multi-stage 

experiments. In my view, these results are important not only for the questions they 

raise, but also for providing additional evidence related to behavior in collective-action 

situations. 

One specific result was somewhat surprising: when deciding on how much to 

contribute for public goods provision, economics majors provided, on average, higher 

amounts than non-majors did. As presented above, these results are in stark contrast 

with other contributions previously reported in the literature (Bianchi, 1998; Carter & 

Irons, 1991; Frank et al., 1993). In this case, there is the possibility that, contrarily to 

what most authors previously emphasized, economics majors tend to play experimental 

games in a strategic way. Because of that, subjects might contribute not because they 

are more altruistic than others, but because they are willing to receive higher payoffs in 

future rounds of the game. While this is an exploratory hypothesis, it would be 

interesting to test for the occurrence of strategic behaviors in public goods games, as 

originally proposed by Andreoni (1988), for instance. 

In terms of limitations, one is related to the experiments’ external validity, since 

most of its subjects are university students. At first, such a choice might invalidate the 

reported results in the case of extrapolation to other contexts, such as business firms, for 

instance (Kagel, 2009; Tabachnick & Fidell, 2007). However, one advantage of this 

paper, when compared to other contributions, was the use of other types of subjects, 

such as university professors and public service workers (Fréchette, 2009). Although 

these samples might display related biases, they represent a clear advance when 

                                                 
12 See, for instance, Marwell and Ames (1981) and Carter and Irons (1991). On the other hand, Frey and 

Meier (2005) and Yezer et al. (1996) provide results supporting the claim that subjects who major in 

economics actually tend to cooperate more often in collective-action experiments. 
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compared to other contributions in the literature of experiments applied to the Brazilian 

context (Antiqueira, Lazzarini, & Saes, 2007; Bianchi, 1998; Mesquita, Saes, & 

Lazzarini, 2011). 

Another limitation is related to the possibility that subjects present different 

behaviors in market and non-market contexts (Fosgaard, Fosgaard, & Foss, 2013). In 

this case, subjects might be more willing to contribute and perform in the latter context 

than in the former. Experiments related to organizational issues – such as agency and 

holdup problems – might represent a new form of addressing this limitation13. While I 

do not provide evidence related to this point, I see it as an important avenue for future 

research. 

A final limitation is related to the inclusion of socioeconomic characteristics in 

the estimated regressions, only. Specifically, other factors, such as identity, trust and 

social ties could be included in specifications relating free riding behavior to group size 

and choice of major14. For instance, it would be interesting to test if the observed 

behavior of economists is related to identity issues, as originally proposed by Akerlof 

and Kranton (2000, 2005). In particular, the possibility of running experiments relating 

subjects’ sense of identity derived from economics training might provide new insights 

in the study of economists’ decisions, both in the laboratory and the field15. 
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