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Are People Willing to Voluntarily Contribute to Public Goods?
The Results from the Behavioral Game Experiment.
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Abstract: In the paper, we discuss the possibilities of alternative provision of public goods using the
individual voluntary contributions. We use the data from the behavioral public goods game
based on the model of voluntary contribution mechanism. We examine how people’s deci-
sions about voluntary contributions to public goods change when the environment changes.
The participants of the game were divided into small (5 persons) and large (10 persons)
groups. During the game participants were asked to invest experimental money to different
types of accounts, i.e. private account, Group account 1 and Group account 2. Using the
game, we also examine the impact of a provision point on voluntary contributions. Based
on the analysis of the data from this behavioral game, we found that the provision point is
effective only if the participants are members of a small group. When the participants were
members of both a small group and of a large group the provision point was not effective.
When the income of participants was considered, we found that participants with higher ex-
perimental income were less willing to voluntarily contribute to financing of a public good.

Keywords: behavioral economics; voluntary contribution mechanism; public goods game; online
experiment; provision point; small and large groups
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Introduction

The increasing popularity of behavioral and experimental economics has brought a
shift away from mainstream economics in many areas. The concept of public goods
is not an exception. Numerous economic experiments in this area proved, that under
certain conditions, people are willing to contribute voluntarily to the financing of
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public goods, and thus, there are people who do not become free riders, even if they
have conditions to do so. The standard model assumes, that rational subjects will not
be willing to contribute to public goods financing and they become free riders. In
our research, based on the data obtained from the behavioral game experiment, we
examine whether subjects behave rationally, i.e., if they free ride. When people are
willing to contribute to public goods financing, they behave irrationally contrary to
the standard model, and the standard theory has only limited validity.

In this paper, we consider alternative mechanisms of providing public goods and
we focus on the voluntary contribution mechanism. We examine this mechanism us-
ing an online behavioral game, which we have developed. We used the data collected
in this behavioral game to study, how behavior of people changes when the game set-
ting changes. In particular, we focus on how people deciding to become a free rider
or not. The ask how an individual’s decision to contribute to public goods is affected
by such factors as, e.g., individual income, the size of the group or the provision point.

The paper is structured as follows. In the next section, we review relevant litera-
ture, then, we describe the methodology and present the results, finally, we conclude
the paper with the summary and concluding remarks.

Literature review

One of the alternative mechanisms for the provision of public goods is their private
provision. Olson (1965) describes basic principles of group behavior, and the influ-
ence of a group size on people’s behavioral changes. He concludes that economic in-
centives like money, are not the only important incentive, but people are also affected
by the desire to gain prestige, respect, friendship. Also, social and psychological as-
pects have great influence on people’s behavior and decisions in groups.

In other studies, focusing on private provision of public goods, (e.g. Bergstrom et
al. (1986), Corners and Sandler (1984,1985), Andreoni (1988)) the model of private
provision of public goods is based on the so-called public goods game (or a volun-
tary contribution mechanism). In the public goods game, the participants usually
invest experimental money into two types of accounts, a private account and a group
account, where the group account represents the public good. Robeldo (2000) de-
scribes three main assumptions of public goods game: a) the participants of the game
(individuals) are interested in the overall supply of the public good and their individu-
al consumption of the private good, b) the total supply of public goods is given by the
sum of the contributions of individuals (i.e., the contribution of different individuals
are perfect substitutes), ¢) the contributions of others are independent of contributions
of an individual (the Nash equilibrium condition).

One of the first experiments with the public goods game is described in Marwell
and Ames (1979, 1980). They experimentally tested the validity of the theory of pure
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public goods and the role of the free rider problem. Their study is based on the hy-
pothesis that large groups would provide fewer public goods than small groups and
assumed that a larger proportion of free riders should be in larger groups than in
smaller groups. There were four members in the small group and 80 members in the
large group. However, no subject was actually a member of a group of 80 persons.
The authors just tell them that there were any number of members in their group and
have them make their investment decisions in terms of this assumption. Perhaps, the
most important finding of this study is that the actual results did not correspond to the
hypothesis. They found that in a small group (i.e., group with four members) approx-
imately 57 percent of experimental money went to the group account.

The free rider hypothesis has long been an important part of public goods game
experiments. Although the number of free riders varies across experiments, there
are three common observations, which occur repeatedly. First, there is no significant
incidence of free riders in single-shot games. Second, if subjects play a repeated
game, the number of free riders increases with each repetition. This phenomenon
was observed, when subjects know the duration of the game (Isaac, Walker, Thomas,
1984), but also when they do not know it (Isaac, McCue and Plott, 1985). Third, the
number of free riders often increases after multiple rounds, but the so-called “pure
free riding”, i.e., the situation, in which no one contributes to the public good, occurs
only rarely.

In their experimental study of individual contributions in the voluntary contribu-
tion mechanism game with different levels of income (wealth) Backley and Croson
(2006) show that these are inconsistent with any self-interest, altruism, or inequality
models. Low-income participants contributed about the same absolute amount (i.e.,
higher percentage of their income) to the provision of public goods than higher-in-
come individuals. Also, Hofmeyr et al. (2007) did not find statistically significant dif-
ferences between nominal contributions of high-income and low-income individuals
to the public good.

One of the popular modifications of the voluntary contribution mechanism is the
introduction of the provision point (or a threshold). The provision point is the min-
imum amount that must be invested in a group account for the public good to be
provided. In a series of laboratory and field experiments, Rondeau and List (2008)
observed a very strong impact of the provision point on behavior of individuals. They
found that the participants of the experiment contributed significantly more to the
group account, when the provision point was added. Bagnoli and Lipman (1992) or
McBride (2004) observed the convergence of individual contributions towards the
size of the provision point.

Reciprocity and commitment also have been shown to have a significant impact
on decisions of individuals regarding their contribution to public goods. These fac-
tors have also been studied experimentally. Kurzban et al. (2001) confirmed that in-
dividuals were willing to contribute to financing of public goods at or slightly above
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the level of the lowest contributor in the group. The findings of this research also
showed that individuals were averse to inequality, which significantly affected their
contribution to public goods.

Another experimental study (Croson et al. 2005) was consistent with findings of
other experiments focusing on the reciprocity effect in the voluntary contribution
mechanism. It showed that the experimental subjects tried to compare their contri-
bution with that of other members of the group, and there was a convergence of con-
tributions towards the amount of the minimum contribution of the members of the
group. The analysis of individual behavior in groups documents that social compari-
son is an important factor for motivating people to contribute voluntary to financing
of public goods.

Methodology

The online behavioral game we use in our research was designed so as it has one
introductory round consisting of a knowledge quiz used to allocate experimental
money and four rounds of the game, where participants played an online public goods
game. In each round, detailed instructions were provided to participants, and they
also included an illustrative example of how player’s payoffs will be calculated. This
behavioral game was run twice with a different set of subjects. The participants of
the first experiment were recruited using an online form made available on Facebook.
Only those participants were financially rewarded, who were members of the win-
ning group. This group consisted of 5 people (i.e., one small group) and their cumu-
lative payoff for the entire duration of the experiment was the highest. The winners
were paid out 0,3€ for 1 experimental money unit.

In the second experiment, the participants were students of the University of Eco-
nomics in Bratislava. They were motivated to participate in the game with additional
points for activity in a course. Thus, every student was rewarded for participation in
the experiment and members of the winning group earned an additional point. Thus,
each student received 2 additional points and members of the winning group earned
an additional extra point.

We used the knowledge quiz to differentiate participants in terms of their experi-
mental income, but also a very important factor is that the participants perceived the
experimental money as their earnings. In the quiz, the participants had the opportuni-
ty to earn experimental money, which in the game they invested to different accounts.
The table 1 shows the exchange ratio between the correct answers in the quiz and the
amount of experimental money earned.
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Table 1: The exchange ratio between correct answers and the amount of experimen-
tal money earned

The number of correct answers 0-5 6-10 11-15 16-20
The amount of experimental money earned 10 20 30 40

Source: Author’s specification

After the quiz, participants learnt how much experimental money they earned.
In the first treatment, the participants were randomly divided into small groups (of
5 people). Each participant had to make a decision how much of their experimental
money they will invest to each account — a Private account (P) and a Group account
(G). The private account is only an individual account and the payoff from this ac-
count equals to the investment in it. In the Group account 1 (G1) 5 people contributed
(1 small group). Investments to this account were multiplied by 1.2 and then, they
were distributed among participants, regardless of whether or how much they con-
tributed to this account. Thus, an individual payoff consists of two partial payoffs,
i.e., the payoff from the private account and from the group account. In the second
treatment, we added the provision point. This means that the revenue from the group
account was conditioned by collecting minimum 20 experimental money to this ac-
count. All other characteristics of the game remained unchanged.

In the third treatment, we added a new group account, i.e., Group account 2 (G2).
Investments to Group account 2 were multiplied by 1.3. No provision point was added
in this treatment. In this treatment, one participant was a member of two groups — a
small and a large group. A large group consisted of 10 participants (i.e., one large
group = two small groups).

In the last treatment, we used the provision points for both group accounts. The
threshold for Group account 1 was 20 experimental money units, the threshold for
Group account 2 was 30 experimental money units. In the first experiment 40 sub-
jects participated (i.e., 8 small groups of 5 people and 4 large groups of 10 people).
In the second experiment, there were 60 subjects (i.e., there were 12 small groups and
6 large groups). At the end of the game, the participants completed the demographic
questionnaire in which we collected information on their gender, age and education.
The survey was anonymous, and the participants signed an informed consent clause.

Then, we analyzed the data. First, we used the Wilcoxon signed-rank test. It is a
non-parametric test that is often used for the analysis of experimental data. The test
monitors the sums of positive, resp. negative numbers of the order of differences and
thus compares the differences of values between the first and repeated measurements.
Second, we ran multiple linear regression. In our model, the dependent variable were
contributions to the Group account 1. Independent variables were dummy variables
that were created to estimate the impact of different treatment modifications, age of
the subjects, if they had university education and the gender on voluntary contribu-
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tions to public goods. In our model, experimental income was also an independent
variable, since we focused on different income-level groups.

Results

In the following table, we present the average contributions in each treatment for
the both experiments. The data of average investments are given as a percentage of
experimental income, as the participants in both experiments were differentiated by
their income.

Table 2: Average contributions for each treatment to all accounts in both experiments
(percentage of experimental income)

Treatment/ Number
E Experimental First Second Third Fourth of
income subjects
P (Gl | P |Gl | P|]G |G| P |Gl | a
L imental
COW SXPENIMENAT | 5700 | 43.0% | 49.0% | 51.0% | 49.0% | 34.0% | 17.0% | 54.9% | 34.0% | 120% | 9
income (10)
= Middle-low
S | experimental 650% | 35.0% | 55.0% | 45.0% | 75.0% | 15.0% | 100% | 60.0% | 20.0% | 200% | 6
é income (20)
% [ Middle-high
Z | experimental 51.6% | 374% | 58.5% | 25.0% | 61.5% | 15.7% | 229% | 515% | 27.8% | 207% | 12
= income (30)
High experimental
(U CXPERMENEL | 17 90, | 5239 | 53.4% | 75.0% | 553% | 13.9% | 24.5% | 67.5% | 11.1% | 152% | 13
income (40)
L imental
POV XPENMENtAL | o 600 | 3750 | 55.0% | 45.0% | 413% | 32.5% | 263% | 438% | 275% | 300% | 16
income (10)
’g‘ Middle-low
£ | experimental 60.0% | 40.0% | 25.0% | 75.0% | 25.0% | 25.0% | 500% | 112% | 50.0% | 395% | 17
§ income (20)
= | Middle-high
§ | experimental 504% | 46.6% | 54.7% | 42.0% | 52.4% | 24.0% | 19.6% | 41.1% | 28.4% | 265% | 11
o2 income (30)
High experimental
TN CXPERMENAL | 53 90, | 42.19% | 66.1% | 33.9% | 60.6% | 153% | 20.1% | 65.1% | 14.7% | 202% | 16
income (40)

Source: Original data collected by authors

In the first experiment and the first treatment, the participants with a higher exper-
imental income contributed higher percentage of their income to the Group account
1 (G1). In the second treatment, middle-high and high-income participants increased
their contributions to the Group account (G) with high-income participants investing
on average up to 75% of their experimental money to the Group account 1 (Gl). In the
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third treatment, the provision point was removed, but a new group account was add-
ed. The existence of the new group account resulted in the redistribution of contribu-
tions previously contributed to one group account between the two group accounts.
This becomes obvious if we compare the average contributions to the private account
in the second and third treatments. Low-income and middle-low income participants
contributed higher percentage of their experimental income to the Group account 1
(G1) and middle-high and high-income participants directed higher percentage of
their income to the group account 2 (G2).

In the second experiment, where the subject were students, all subjects contrib-
uted about the same percentage of their income to the Group account 1 (G1), (40%
in the first treatment). In the second treatment, low-income and middle-low income
subjects increased their contributions to the Group account 1 (G1), while middle-high
and high-income ones reduced their contribution to this account. In the third treat-
ment, similar behavior could be observed as in the previous experiment. The con-
tributions to the private account did not change significantly and the percentage of
income contributed in one group account was again redistributed between two group
accounts. During the second experiment, private account contributions (P) decreased
significantly. In the first treatment, middle-low income participants contributed 60%
of their income to the private account (P), compared to only 11.2% of their income
in the fourth treatment.

In the first experiment, the subjects with middle-high and high income were,
on average, more willing to contribute to the Group account 2, thus, they were more
willing to contribute to public goods financing if they were members of a large group.
However, the data from the second experiment suggest the opposite results. In the
second experiment, on average, more those subjects willing to contribute to financing
of public goods within a large group were subjects with low and middle-low income.

We use the Wilcoxon test to calculate, how many subjects have changed their
behavior during the game, i.e., increased or decreased their contributions and how
many subjects did not change their behavior. First, we compare the group account
contributions between the first treatment and all other treatments (2t vs. 1t, 3t vs. 1t,
4t vs. 1t) and then, we compare the third treatment with the second treatment (3t vs.
2t) and the fourth treatment with the third treatment (4t vs. 3t).
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Table 3: Wilcoxon test — The contributions to the Group account 1

The number of The number of The .number of
. . subjects who
subjects who subjects who .
. . . contributed the p- value
increased their decreased their
S o same amount of
contributions contributions .
experimental money
First Group account 1
experiment | (2t vs. It) 1 13 16 0.0581
Group account 1
(3tvs. 10) 5 28 7 0.0000
Group account 1
(4t vs. 10) 6 26 8 0.0000
Group account 1
(3t vs. 20) 3 28 9 0.0000
Group account 1
(4t vs. 30) 13 7 20 0.0209
Second Group account 1
experiment | (2t vs. It) 27 26 7 0.0831
Group account 1
Gtyvs. 10) 7 44 9 0.0000
Group account 1
(4t vs. 10) 11 40 9 0.0000
Group account 1
Gtvs. 20) 6 42 12 0.0000
Group account 1 17 20 3 0.0957
(4t vs. 3t) .

Source: Original data collected by authors

The results of the Wilcoxon test show that a statistically significant proportion of
subjects reduced their group account 1 contributions in both experiments. The strat-
egy of reducing contributions to the Group account 1 was chosen by most subjects in
the third treatment, when there was a modification, i.e., another group account was
added.

To examine how behavior of subjects changed, when a provision point was added,
we compared contributions to the Group account 1 in the first and second treatments
(2t vs. 1t), contributions to the Group account 1 in the third and fourth treatment (4t
vs. 3t) and contributions to the Group account 2 in the third and fourth treatment (4t
vs. 3t) (see Table 4).
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Table 4: Wilcoxon test — Effects of the provision point mechanism

The number of The number of The Anumber of
. . subjects who
subjects who subjects who .
. . . contributed the p- value
increased their decreased their
o . same amount of
contributions contributions .
experimental money
First Group account 1
experiment | (2t vs. 1t) 1 13 16 0.0581
Group account 1
(@t vs. 30) 13 7 20 0.0209
Group account 2
@t vs. 30) 11 10 19 0.0886
Second Group account 1
experiment | (2t vs. 1t) 27 26 7 0.0831
Group account 1
@t vs. 30) 17 20 23 0.0957
Group account 2
(@t vs. 3) 26 10 24 0.0027

Source: Original data collected by authors

In the first experiment and the second treatment compared to the first treatment,
most subjects decided not to change their strategy. Thus, the modification did not
have a statistically significant impact on individual behavior. We can conclude the
same when we compare the third and the fourth treatment. Nevertheless, in this ex-
periment, more than the minimum amount of contributions (provision point) was
collected in the second treatment by six small groups out of the total of eight groups,
and in the fourth treatment, three out of four large groups contributed more than the
value of the provision point.

In the second experiment and the second treatment, even though most subjects
increased their group account contributions, this change was not statistically sig-
nificant. A statistically significant change in contributions to the Group account 2
was observed in the fourth treatment. Thus, the provision point had a statistically
significant effect on the increase of contributions to the Group account 2. In this
experiment, nine groups out of total of twelve groups contributed more than the
provision point value in the second treatment and in the fourth treatment, the
provision point value was overcome by five large groups out of total of six large
groups.

To provide a more comprehensive insight on the individual decisions of partici-
pants on the split of their income between the public and private accounts, we also
present the results of Wilcoxon test for the private account. Again, we compare each
experiment separately. First, we compare all treatments with the first treatment (2t vs.
1t, 3t vs. 1t, 4t vs. 1t), then, the remaining treatments are compared with each other
(3t vs. 2t and 4t vs. 3t).
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Table 5: Wilcoxon test - The contributions to the private account

The number of The number of The Fumber of
. . subjects who
subjects who subjects who .
. . . contributed the p- value
increased their decreased their
. . same amount of
contributions contributions .
experimental money
First Private account
experiment | (2t vs. 1t) 13 1 16 0.05%6
Private account
Gtvs. 1t 15 16 9 0.0818
Private account
(@t vs. 1) 18 14 8 0.0351
Private account
(3t vs. 20) 1 13 16 0.0836
Private account
@t vs. 30) 7 15 18 0.0224
Second Private account
experiment | (2t vs. 1t) 28 25 7 0.0459
Private account
Gtvs. 1) 26 27 7 0.0960
Private account
(@t vs. 1) 24 28 8 0.06354
Private account
Gt vs. 20) 14 31 15 0.0677
Private account
(4t vs. 30) 17 25 18 0.1653

Source: Original data collected by authors

Based on the data in the Table 5, no treatment modification in both experiments
had a statistically significant effect on contributions to the private account. In the first
experiment, the most significant increase in private account contributions was in the
fourth treatment when compared with the first treatment. In the second experiment,
most subjects increased their private account contributions in the second treatment
when compared with the first treatment.

Now, we use a multiple linear regression model with the dependent variable being
contributions to the Group account 1. Independent variables are dummy variables for
each treatment, experimental income, age, gender and university education.
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Table 6: The effect of treatment modifications, experimental income, education and
gender on contributions to the group account

Variables First experiment Second experiment First + second experiment
Constant 48.855%# 74.651%%* 61.146%**
(7,058) (8.555) (5.631)
-5.720%% -7.583%% ~6.754%%
Second treatment (5,572) (5,941) (4267)
Third treatment “25.791 %k -19.0697* -21.679%**
(6572) (5.941) (4,267)
Fourth treatment -23.208%#% -2.403%:#% -10.638%%*
6572) (5.941) (4,627)
Experimental income -0.284%% -1.04 1%k -0.617%
(0,186) (0,222) (0,139)
Woman 5.937% -2.206* 1.808*
(3.971) (4,316) (3.061)
-0.339* - -0.339+
Age (16-30) @.561) 0ot
University education 2.329* - -1.992%
(4,833) (3,311)
R? 0.1956 0.133 0.1956

Source: Original data collected by authors
Note: Standard deviations are in the parentheses

* kx kEE denote to significant at 10, 5 and 1 percent levels

All modifications introduced in the experiment had a statistically significant ef-
fect on contributions to the Group account 1. In both experiments, there could be
observed a decrease in contributions to the Group account 1. It can be possibly ex-
plained by the fact that the experiment was run online, which could be reflected in the
willingness to behave pro-socially and to contribute to the group accounts. Even in
the experimental laboratories, the experiments are performed anonymously, but the
participants can see potential members of their groups, which is impossible in online
experiments. The most significant decrease in contributions was observed in the third
treatment, when another group account was added. The experimental income is sta-
tistically significant at 5 percent level in the first experiment and at 1 percent level in
the second experiment. However, individuals with smaller income contributed more
to the public goods. The age of the subjects had a negative impact on public goods
contributions (at 10 percent level of significance). Subjects with university education
were more willing to contribute to public goods (at 10 percent level of significance).
In case of gender. We did not find statistically significant differences between contri-
butions of men and women.
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Conclusions

The results of our analysis suggest that in both experiments, the subjects were willing
to contribute to the group accounts, which were used as a proxy for contributions to
public goods. This willingness persisted regardless of whether they were members of
a small or a large group. Most subjects decided to contribute at least small fraction of
their income to both group accounts. The results also show that some subjects were
more willing to contribute to the financing of public goods if they were a member of
a large group. A statistically significant factor affecting individual contributions was
individual income. Low-income participants were even more willing to participate
in the voluntary financing of public goods. The findings of our research point to the
limited validity of the rationality of individual actions. We found that even though a
free rider problem cannot be completely resolved using this mechanism, its impact is
probably more limited than predicted by standard economics.

A thorough analysis of individual contributions in both experiments shows that
subjects were voluntarily willing to contribute their experimental money to the
Group account 2. However, there were several specificities. In the first experiment,
low-income participants were more willing to contribute to the Group account 2,
while in the second experiment, the middle-high and high-income participants con-
tributed more to the Group account 2. The results of the first experiment showed, that
the group account contributions in the third and fourth treatments corresponded to
the contributions to the Group account 1 in earlier treatments, thus, private account
contributions remained unchanged. However, in the second experiment, subjects in
the third and fourth treatments were willing to contribute larger fraction of their in-
come to both group accounts compared to earlier treatment. Thus, there was larger
decrease in their private account contribution esp. in the last (fourth) treatment of the
experiment.

Nowadays, none of the alternative mechanisms of providing public goods is uni-
versally accepted, so further theoretical and applied research is needed to formulate
alternative methods to financing and provision of public goods. Behavioral econom-
ics studying human decision-making in simulated or also real-life settings opens new
opportunities in this direction. The success of the use of alternative mechanisms to
finance public goods could increase competition in the provision of public goods
and, thus, contribute to improving their quality. At the current stage it is not possible
to make a clear-cut distinction between those goods, which should be financed only
through the public domain and those, which should be financed by the private sector.
Further research can focus on the appropriate mix of both alternatives for their en-
hanced provision in higher quality.
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