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Common Fate Motivates Cooperation:

The Influence of Risks on Contributions to Public Goods

Huanren Zhang∗

Abstract

In order to study whether common fate induced by shared risk can promote cooperation, I

introduce two types of risks into a public goods game: risk that is common among all group

members (the COM treatment), and risk that is independent across individuals (the IND treat-

ment). In both treatments, zero contributions is the only equilibrium. In contrast to the

equilibrium analysis, contributions to the public goods in the experiment approach zero under

the independent risk but remain at high levels when the common risk is present. Analysis

of the data reveals that different reactions to beliefs are fundamental to this treatment effect.

While beliefs and contributions in the first periods, as well as the belief formation processes, are

similar across treatments, subjects in the IND treatment are significantly less cooperative than

those in the COM treatment with the same beliefs. A large variation in group contributions is

observed in the COM treatment. Further analysis shows that initial beliefs can explain most of

the variation in the long-run contribution level, implying the importance of beliefs in shaping

the players’ experience and establishing group norms.
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Thy fate is the common fate of all; Into each life some rain must fall.

— Henry Wadsworth Longfellow

1 Introduction

Cooperation poses tension between self-interest and the common good, giving rise to social dilemmas

(Olson, 2009). A significant driver behind cooperative behavior is the feeling of common fate. In a

broader sense, all prosocial behaviors are related to a sense of common fate. Empathy is induced

when people have the feeling that they may experience the fate of the sufferers. We help the needy

because we feel that we ourselves may be someday in need; we alleviate the hardship of others

because we sense that we may go through similar hardship; we want justice to be served even if the

case in point does not directly influence us because we perceive that we may be affected by similar

injustice in the future.1

Common fate has been defined as “a coincidence of outcomes among two or more persons that

arises because they have been subjected to the same external forces or decision rules” (Brewer, 2000).

The concept of common fate is closely related to group identity. Indeed, Campbell (1958) considers

common fate as a critical condition for groups to become real in a psychological sense. In the

psychology literature, common fate is usually induced by the introduction of a superordinate goal

(e.g., a mutual reward structure) or superordinate identity that is shared by all individuals. It has

been shown that this induced common fate decreases intergroup biases and increases productivity

in collaborative tasks (Gaertner et al., 1999; Rosenbaum et al., 1980; Worchel et al., 1998).

All these studies, however, use simple tasks that lack the intricacy of social dilemmas. In the

context of social dilemmas like public goods games, even though players share a mutual reward

structure, the possibility of free-riding undermines this superordinate goal of maximizing group

payoff. It is therefore unclear whether inducing a feeling of common fate can overcome free-riding

in social dilemmas. This paper aims to fill that gap in the literature by investigating whether a
1Perceptions of common fate are certainly not the only explanation of prosocial behavior. When the interaction

is repeated, for example, the shadow of the future and reciprocal altruism can explain a lot of seemingly altruistic
behaviors (Trivers, 1971; Axelrod and Hamilton, 1981). Another reason why people behave altruistically is that they
receive “warm-glow” utility from an altruistic action (Andreoni, 1989, 1990).
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sense of common fate induced by shared risk can promote cooperation in the context of a public

goods game.

Among other factors, risk has been shown to influence behaviors in public goods games.2 Gan-

gadharan and Nemes (2009) investigate contributions to public goods with both environmental

uncertainty and strategic uncertainty. They find that subjects tend to move away from the envi-

ronmental uncertainty. Depending on whether this uncertainty is present in the public goods or the

private goods, it can either increase or decrease contributions to the public goods. Cherry et al.

(2015) find that in the presence of idiosyncratic risk, subjects voluntarily choose to pool the risk.

While this risk pooling reduces variance in earnings, it does not increase the cooperation level.

Stoddard (2015) finds that the average contribution to the public goods could be lower when the

return from the public good is stochastic, but only when players first play a public goods game

without uncertainty.

These studies have focused on the case where risk exists in either the private goods or the public

goods. There are important situations, such as conflicts between groups and severe environmental

changes, where risk can influence both the private and the public goods. The present paper focuses

on these situations. Subjects in the experiment play a public goods game, and there is a certain

probability that they experience negative shocks which cause them to lose all their payoffs and

this probability is negatively related to one’s payoff (Walker and Gardner, 1992). In other words,

contributions not only increase the payoffs that all the members in a group receive but also increase

their probability of receiving their payoffs. Two types of risks are introduced in this study. In

the common fate treatment (the COM treatment), the risk is shared by all group members; in the

independent fate treatment (the IND treatment), the risk is experienced independently by each

individual.

Game theoretical analysis shows that a cooperator can always be better off by withholding her

cooperative action in both treatments, so zero contributions is the only equilibrium.3 Compared
2For discussions on other factors that influence contributions to public goods, see Ledyard (1995) and Chaudhuri

(2011). There are also studies showing that risk can influence strategic behaviors in two-player prisoner’s dilemma
(Fudenberg et al., 2012; Zhang, 2018).

3Consider the case of a war: fighting for one’s own group increases the chance for the group to survive, but the
fighter bears the cost of fighting while the benefit is shared by all the other group members.
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to independent risk, however, common risk can give rise to a greater sense of common fate, which

potentially makes people more cooperative and altruistic to their fellow group members (Ellemers

et al., 2002). We do see evidence of this: people often show greatest group loyalty and willingness

to sacrifice when the group is faced with high risk, when the fate of the whole group is at stake,

and when a war is imminent (Kesebir, 2012).

Risk introduced in this paper can be considered as a form of competition. Compared to in-

dependent risk, common risk intensifies group-level competition. Studies have demonstrated that

competition is effective in promoting cooperation when free-riding is not a dominant strategy and

when full cooperation can be supported as an equilibrium (Falkinger et al., 2000; Bornstein, 2003;

Tan and Bolle, 2007; Reuben and Tyran, 2010). In this paper, I investigate whether cooperation can

still be sustained when the only Nash equilibrium is zero contributions. In contrast to the previous

papers, subjects in the experiment compete for the possibility of receiving payoffs—it is possible

that all subjects or no subjects receive the payoffs depending on the realization of the shocks.

The experimental results show that cooperation is sustained under the common risk, while it

quickly unravels under the independent risk. This result supports the common fate hypothesis: in

the presence of common risk, individuals tend to be more cooperative towards their group members.

Further analysis demonstrates that this treatment effect is mainly driven by the different ways in

which subjects condition their contribution decisions on beliefs. Although the beliefs and contri-

butions in the first period, as well as the belief formation processes, are similar across treatments,

subjects are always more cooperative in the presence of the common risk given the same beliefs. I

also find a large variation in the contribution level across groups in the COM treatment, while initial

beliefs can explain most of the variation. This implies that initial beliefs can influence the long-run

economic performance of the whole group by shaping the experience and norms of the group,
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2 The Experiment

2.1 Public goods game with risks

Subjects in each experimental session are divided into G = 2 groups, each group with n = 4

members. Each individual has an initial endowment y = 20 points and chooses the amount cig

(0 ≤ cig ≤ y) to contribute to the public good that benefits all the members in the same group.

The payoff of individual i in group g can be expressed as

wig = 20 − cig + 0.4
n∑

j=1

cjg.

Here α = 0.4 is the marginal per capita return (MPCR). It is easy to see that the only Nash

equilibrium is that each individual contributes 0 to the public good, while it is Pareto optimal if all

members contribute y.

Independent risk vs. common risk

In the experiment, individuals or groups have a certain chance to experience a negative shock and

lose their payoffs from the game (Bowles, 2006). The probability that an individual or a group

experiences negative shocks is positively related to the overall risk level and negatively related to

their payoffs from the public goods game – during conflicts, wars or natural disasters, individuals

or groups with more resources are likely to survive (Choi and Bowles, 2007; Zhang and Perc, 2016).

This mechanism can also be found in other situations: firms earning higher profits are more likely

to survive the economic downturn; in a network susceptible to terrorist attack, the nodes spending

more resources on defense are less likely to be attacked and more likely to survive an attack. A

similar mechanism has been used by Walker and Gardner (1992) in a common pool resource game

where over-exploitation of a common pool resource increases the probability of its destruction.

Two types of risks are introduced in the game: the common risk rC and the independent risk rI .

The probability that individual i in group g experiences negative shocks due to independent risk rI

is defined as

5



  

dig =
nGw̄ − κwig

nGw̄ − κw̄
rI =

8w̄ − 7wig

8w̄ − 7w̄
rI , (1)

where κ = 7 is the parameter of competition that measures the intensity of between-group compe-

tition,4 and w̄ = 1
8

∑2
g=1

∑4
i=1wig is the average population payoff.

With probability dg, all the members of group g lose all the payoff in the presence of the common

risk rC :

dg =
nGw̄ − κw̄g

nGw̄ − κw̄
rC =

8w̄ − 7w̄g

8w̄ − 7w̄
rC , (2)

where w̄g = 1
4

∑4
i=1wig is the average group payoff from the public good game.

Assuming rI = rC = r, the risks have been defined to satisfy the following properties that make

them comparable:

1. Individuals (or groups) receiving the average payoff always have probability r of experiencing

negative shocks;

2. An increase in the payoff always decreases the probability of experiencing negative shocks;

3. On average, a fraction r of the whole population receives a zero payoff, regardless of the risk

being common or independent;

4. Fixing the payoff of each person in the population, the expected number of people receiv-

ing zero payoffs in each group should be the same, regardless of the risk being common or

independent;

5. When everyone in the population makes the same contribution, each of them receives the

same expected payoff under both type of risks.

The definition of risks used in the experiment borrows ideas from evolutionary game theory

(Smith and Price, 1973) and multi-level selection theory (Bergstrom, 2002; Henrich, 2004). In

the evolutionary process, strategies that bring more resources are likely to spread in the popula-

tion. Therefore, with only within-group selection, selfish individuals will eventually dominate in

4κ needs to satisfy 0 ≤ κ < nG. To make the probability well-defined, it also requires κ <
∑nG

j=1 wj

max{wig}
.
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a population because they tend to receive more resources compared to the cooperators. However,

between-group selection makes it possible for cooperative individuals to survive, because groups

with more cooperative members are more likely to survive negative shocks such as natural disasters

or inter-group conflicts (Traulsen and Nowak, 2006).

In the experiment, rI = rC = 0.5. Therefore, on average, half of the subjects were not to receive

their potential payoff in each period of both treatments. Assuming subjects are risk neutral,5 it can

be readily shown that the only Nash equilibrium is zero contributions under both types of risk 6.

When the game is played repeatedly for a determinate number of periods, zero contributions is the

only subgame perfect equilibrium. Therefore, game theoretic analysis shows that the type of the

risk should not influence the contribution level: under both types of risks, players will make zero

contributions.

2.2 Experimental procedure

The computerized experiment was conducted in a US university. Using a between-subject design,

there were 6 sessions for each of the two treatments. Each session had 8 subjects, randomly assigned

to G = 2 groups of n = 4 players. The players played the public goods game for 20 periods with

the same group members. Each subject participated in only one session, and each session ran only

one treatment. Table 1 provides a summary of the two treatments.

To study the effect of beliefs, subjects were asked to estimate the average contribution by the

other group members in each period. They were paid based on the accuracy of their estimates, and

the incentives were small enough to avoid hedging.7 After all the subjects made their decisions in

each period, the probability of each individual receiving the potential payoff was calculated based

on (1) in the IND treatment, and the probability of each group receiving the potential payoff was
5Given the small stakes in the experiment (in each period, a subject can earn at most 90 cents), it is reasonable

to assume risk neutrality. Theoretically, Rabin (2000) shows that expected utility theory implies that people are
virtually risk neutral in decisions on the scale of laboratory stakes, otherwise it would imply improbably high risk
aversion over large states. Empirically, Holt and Laury (2002) show that most people are risk neutral or exhibit low
levels of risk aversion over the stakes in experiments with stakes larger than those used in the current experiment.

6The detailed equilibrium analysis can be found in online supplementary materials
7Following Fischbacher and Gachter (2010), subjects receive 3 additional points if their estimate is exactly the

same as the actual contribution, 2 additional points when the estimate deviates from the actual contribution by 1,
and 1 additional point if the estimate deviates by 2.
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calculated based on (2) in the COM treatment. The subjects were then informed about the average

contribution by the other three group members, the total contribution by their group, the total

payoff of all the group members, the total payoff of the competing group, and their probability

of receiving their payoff. After that, a random number was drawn independently for each group

(in the COM treatment) or for each subject (in the IND treatment) to determine whether their

potential payoff would be realized. Subjects were not informed whether other individuals’ payoffs

were realized or not.

The experiment was programmed and conducted using the software z-Tree (Fischbacher, 2007).

Subjects were recruited by email using ORSEE (Greiner, 2015). All the participants were under-

graduate students from various disciplines. Participants were randomly assigned to cubicles in each

session and made their decisions privately during the experiment. They were given written instruc-

tions, which were read out loud to all the subjects at the start of the experimental session.8 To

help subjects understand how the probability of receiving the payoffs was determined, a table was

given in the instructions showing the probabilities depending on the individual’s contribution level

(the IND treatment) or the group’s contribution level (the COM treatment) and the average con-

tribution level of all participants, along with the formula for calculating the probability. Before the

experiment started, subjects were asked to answer some control questions to make sure that they

understood the decision situation. After each period of the public goods game, subjects were asked

to write down the results of that period on a record sheet.

After the public goods game, the subjects’ risk attitudes were elicited using the investment task

of Gneezy and Potters (1997). All the subjects were given $5 and asked to decide the amount of

money to invest in a risky investment (with increments of $0.50). The investment had a 50% success

rate. If the investment turned out to be successful, it returned three times the amount invested;

otherwise, the money invested was lost.

The points earned in the public goods game was converted to US dollars using the exchange

rate 35 points = $1 at the end of the experiment. On average, participants earned around $15 from

the experimental session for approximately 50 minutes. All subjects were paid privately, in cash, at
8A copy of instructions is included in the online supplementary information.

8



  

Table 1: Summary of the treatments and the corresponding average contribution and belief

Number of
subjects

Number of
groups

Number of
sessions

First period All periods
contribution belief contribution belief

COM 48 12 6 11.79 < 11.96 13.92 < 14.17

< < >

***

>

***
IND 48 12 6 12.13 < 12.94 5.72 <** 6.80

Note: Statistical significance is based on non-parametric tests: Mann-Whitney tests for comparison of contribution
(and belief) across treatments and Wilcoxon signed-rank tests for comparison of contribution and belief within a
treatment. For first-period comparisons, each subject is considered as one observation (m = n = 48); for all-period
comparisons, session means are used (m = n = 6). ***p<0.01,**p<0.05,*p<0.1.

Figure 1: Average contribution and belief over time in each treatment

the end of the experiment.

3 Experimental Results

In this section, I first investigate how the common risk influences cooperation compared to the

independent risk, and then examine the role played by beliefs in the public goods game.

3.1 Common fate and cooperation

Figure 1 shows the temporal patterns of the average contributions and beliefs of the two treatments.

There is an obvious decreasing trend for both the contribution and belief in the IND treatment.

The level and time trend of the contribution are similar to results in standard public goods games

(Ledyard, 1995; Chaudhuri, 2011). In contrast, no obvious trend exists in the COM treatment.
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Table 2: Contribution over time

Dependent variable: Contributiont
Model (1) (2) (3)

Data used COM IND Pooled

Period -0.003 -0.532*** -0.003
(0.069) (0.058) (0.066)

IND -2.652**
(1.279)

IND×Period -0.529***
(0.086)

Constant 13.957*** 11.305*** 13.957***
(0.467) (1.258) (0.445)

Observations 960 960 1,920
Number of Subject 48 48 96
R2 0.001 0.223 0.394
Note: GLS regression with subject random effects. Robust
standard errors clustered by session shown in parentheses. ***
p<0.01, ** p<0.05, * p<0.1

Result 1 Cooperation is sustained in the presence of the common risk but quickly unravels in

the presence of the independent risk.

Support: Table 1 provides the summary statistics for both beliefs and contributions. A conser-

vative Mann-Whitney test based on the session averages (including all periods) shows that contri-

butions in the COM treatment are significantly higher than those in the IND treatment (p = 0.004,

m = n = 6). The regression analysis in Table 2 provides results that are consistent with the non-

parametric analysis. The insignificant coefficient of the variable “Period” in Model (1) shows that

the average contribution level is more or less stable over time, while there is a significant decreasing

time trend in the IND treatment. On average, the contribution level in the IND treatment decreases

by 0.53 points in each period. Pooling data from the two treatments together, Model (3) further

shows that the average contribution level is significantly higher (2.65 points) in the COM treatment

after controlling for the time trend. We therefore find strong evidence that the common risk sustains

cooperation.

Table 1 also shows that, considering all periods, beliefs in the COM treatment are significantly

10



  

higher than those the IND treatment (Mann-Whitney test, p = 0.004, m = n = 6). While con-

tributions in the COM treatment are statistically indistinguishable from beliefs (Wilcoxon test,

p = 1.173, n = 6), contributions the IND treatment are significantly lower than beliefs (p = 0.028,

n = 6). It is worth mentioning that, if we only consider the first period, contributions are not sig-

nificantly different across the two treatments (Mann-Whitney tests, p > 0.1, m = n = 48), neither

are beliefs (Mann-Whitney tests, p > 0.1, m = n = 48). Therefore, the treatment effect is likely to

be caused by how subjects react to their beliefs. To further understand the behavioral difference

across treatments, I will investigate the belief formation process and study how people respond to

their beliefs.

3.2 Belief formation and conditional contribution

Table 3 provides fixed-effects GLS regressions of beliefs with robust standard errors clustered on

sessions for both treatments.9 The significant coefficients of “Other’s Contribution” (the average

contribution by the other group members) in the previous period show that, as one would expect,

subjects adjust their beliefs based on the actual contributions by the other members. The significant

coefficients of “Belief” in the previous period show that subjects update their beliefs in the direction

of the actual contribution based on their current beliefs.

Result 2 Subjects form their beliefs in a similar way under the two types of risks.

Support: The insignificant coefficients of the interaction terms with the treatment dummy

(IND) in Model (3) of Table 3 show that the effects of previous contribution and belief do not

differ across treatments. The Chow test that allows for different intercepts shows the way subjects

respond to previous belief and actual contribution is not significantly different across treatments

(p=0.461). Therefore, subjects across treatments form their beliefs in a similar fashion.

Because both initial beliefs and the belief updating processes are similar across treatments, it is

natural to conjecture that the treatment effect is caused by different reactions to beliefs. Recall that

subjects in the experiment were asked to indicate their beliefs on the average contribution by the
9The Hausman test rejects the null hypothesis that a random-effects model gives consistent estimates, so here

results from fixed-effects estimation are provided. I also applied random effects and Tobit estimation, which give
similar results: the correlation coefficients of predicted values of these estimation models are always greater than
0.99.
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Table 3: Belief Formation

Dependent variable: Belieft
Model (1) (2) (3)

Data used COM IND Pooled

Period -0.023 -0.091*** -0.023
(0.017) (0.019) (0.017)

IND×Period -0.069**
(0.025)

Other’s Contributiont−1 0.547*** 0.599*** 0.547***
(0.033) (0.027) (0.032)

IND×Other’s Contributiont−1 0.052
(0.041)

Belieft−1 0.249*** 0.234*** 0.249***
(0.040) (0.028) (0.038)

IND×Belieft−1 -0.015
(0.046)

Constant 3.350*** 2.275*** 2.813***
(0.554) (0.361) (0.315)

Observations 912 912 1,824
Number of Subject 48 48 96
R2 0.851 0.875 0.920

Note: GLS regression with subject fixed effects. Robust standard errors
(clustered by session) shown in parentheses. *** p<0.01, ** p<0.05, *
p<0.1

other group members while choosing their contributions to the public goods. This poses a potential

issue of simultaneity: while subjects condition their contributions on their estimates, they can also

infer other people’s contributions based on their own contribution decisions. Costa-Gomes and

Weizsäcker (2008), for example, provide evidence that instead of making decisions based on their

beliefs, subjects use their decision rules in a specific setting to derive both their beliefs and decisions.

Indeed, when regressing contributions on beliefs, the Hausman tests with the null hypothesis that no

simultaneity is present have p = 0.062 for the COM treatment and p = 0.009 for the IND treatment,

implying that simultaneity is a potential problem, especially for the IND treatment.

To address this issue of simultaneity, Table 4 provides IV estimation where Belieft is instrumented

12



  

Table 4: Conditional Contribution

Dependent variable: Contributiont
(1) (2) (3) (4) (5) (6)

Data used COM IND COM IND COM IND

Belief 0.586*** 0.443*** 0.900*** 0.819*** 0.426*** 0.325***
(0.074) (0.071) (0.094) (0.085) (0.078) (0.082)

Period -0.044** -0.262*** -0.044** -0.142** -0.049** -0.199***
(0.022) (0.047) (0.021) (0.058) (0.021) (0.059)

Realizedt−1 -0.066 -0.462 -0.029 -0.313
(0.271) (0.353) (0.271) (0.361)

OtherGroupContribt−1 0.019 -0.000 0.022 -0.002
(0.015) (0.014) (0.015) (0.014)

Payofft−1 -0.254*** -0.270***
(0.042) (0.048)

Contributiont−1 0.226*** 0.240***
(0.032) (0.036)

Constant 6.141*** 5.394*** 7.840*** 8.260*** 4.095*** 4.251***
(1.085) (0.950) (1.283) (1.284) (1.193) (1.224)

Observations 912 912 912 912 912 912
Number of Subject 48 48 48 48 48 48
R2 0.308 0.473 0.432 0.582 0.492 0.561
Note: GLS Regression with subject fixed effects where Belief is instrumented by Belieft−1 and Other’s
Contributiont−1. Robust standard errors shown in parentheses. Payofft−1 represents the potential payoff
in the previous period, and Realizedt−1 is a dummy variable representing whether the subject received
the potential payoff in the previous period. *** p<0.01, ** p<0.05, * p<0.1

by Belieft−1 and OthersContributiont−1.10 Models (1) and (2) in Table 3 can be considered as the

first stage regressions for the corresponding two-stage least-squares estimations.

Result 3 Subjects demonstrate conditionally cooperative behavior in both treatments. Given

the same belief, however, subjects contribute significantly less in the IND treatment.

Support: Table 4 provides strong evidence that subjects are conditional cooperators. Models

(1) and (2) show that when a player believes her group members increase their contribution by 1,

she would increase her contribution by 0.59 in the COM treatment and 0.44 in the IND treatment.
10Smith (2013) propose to use lagged beliefs and average contributions (the second and the third lags) by other

group members as instruments to estimate the effect of beliefs on contributions, and find the effect is half as large as
suggested by estimations not using instruments. See also Smith (2015b). I have also estimated the effects using the
second and third lags as instruments and found almost identical results.
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However, subjects in the IND treatment always contribute less compared to those with the same

belief in the COM treatment. According to the belief formation process described in Table 4, this

lower contribution level can further reduce belief, giving rise to the dynamics observed in Figure 1.11

Models (3)(4)(5)(6) include some other explanatory variables that can possibly explain contri-

bution levels, and the significant effect of beliefs is robust to the inclusion of these variables. It is

interesting to observe that, while variables such as “Realizedt−1” (whether the subject received the

potential payoff in the previous period) and “OtherGroupContribt−1” (the average contribution of

the other group in the previous period) do not have significant effects, “Payofft−1” (the potential

payoff in the previous period) in Models (3) and (4) can significantly influence contributions. This

does not mean that receiving higher payoffs decreases people’s contribution. Recall that subjects

contributing less have higher potential payoffs, so the coefficients for Payofft−1 simply show that

subjects who contributed less in the past are more likely to contribute less in the future. The

significant coefficients of “Contributiont−1” in Models (5) and (6) confirm this observation.12

To better understand the different dynamics across treatments, Table 5 shows how subjects

adjust their contribution levels based on the difference between their own contribution and the

average contribution by the other group members, represented by the two explanatory variables

“Over Contributiont−1” and “Under Contributiont−1”. Consistent with previous studies (Keser and

Van Winden, 2000; Smith, 2015a), the contribution level changes in the direction of the average

contribution by the other group members. Compared to subjects in the COM treatment, subjects in

the IND treatment reduce their contributions more when they over-contribute whereas they do not

respond as much to under-contribution. Contributing 1 point more than the other group members

decreases contribution in the next period by 0.59 points in the COM treatment, while it incurs a

much larger reduction of 0.87 points in the IND treatment. Contributing 1 point less than the other

group members increases contribution by 0.22 points in the COM treatment, while it causes an
11Fischbacher and Gachter (2010) demonstrate using simulation how imperfect conditional cooperation can lead to

declining cooperation over time.
12Random-effects estimation including individual specific characteristics as explanatory variables gives similar re-

sults. When the amount invested in the post-experiment investment task (a measure of risk preferences) is included
as an explanatory variable, the coefficient is never statistically significant under all specifications in Table 4, implying
that risk aversion measured in the investment task cannot explain contribution levels. The effect of risk aversion is
further explored in the online supplementary information.
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Table 5: Explaining Changes in Contribution

Dependent variable: ∆Contributiont
Model (1) (2)

Data used COM IND

Over Contributiont−1 -0.591*** -0.868***
(0.098) (0.064)

Under Contributiont−1 0.216** 0.095**
(0.080) (0.024)

Realizedt−1 0.237 -0.528
(0.252) (0.289)

Group Differencet−1 0.016** 0.009
(0.005) (0.006)

Constant 0.692*** 1.118***
(0.138) (0.150)

Observations 912 912
Number of Subject 48 48
R2 0.224 0.358
Note: GLS regression with subject fixed effects. Robust standard
errors (clustered by session) shown in parentheses.
*** p<0.01, ** p<0.05, * p<0.1

increase of 0.095 points in the IND treatment, only half the size compared to the COM treatment.

The above analysis shows that different responses to beliefs are fundamental to explain the

treatment effect. While belief formation is not different across the two treatments (Result 2),

subjects respond to their beliefs quite differently (Result 3). Given the same beliefs, subjects in

the IND treatment always contribute less than subjects in the COM treatment, leading to a great

difference in the long-run contribution level.

3.3 Different contribution levels across groups

Analysis of the aggregate data suggests a significant treatment effect, providing evidence in favor of

the common fate hypothesis. The group level performance, however, implies that there is more to

the story: there is a large variation in the contribution levels across groups, especially in the COM

treatment.

The variation in the IND treatment is mainly driven by the difference in the first ten periods.
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Table 6: The effects of initial beliefs

Contribution laterContributiona

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

Data used COM IND COM IND

InitialBelief 1.396*** 1.252** 1.530*** 0.885**
(0.306) (0.388) (0.381) (0.281)

StdInitialBelief -0.344 -0.467 -0.439 -0.158
(0.409) (0.345) (0.556) (0.343)

Constant -2.191 -7.936* -3.457 -7.366**
(3.586) (4.171) (4.501) (3.076)

Observations 12 12 12 12
R2 0.659 0.575 0.598 0.493
Note: Robust standard errors reported in the parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
a Average group contribution for the last 10 periods.

Although some groups exhibit high cooperation levels at the beginning, cooperation unravels in the

end without exception, so there are no significant differences in the contribution level for the second

half of the experiment. The difference in the COM treatment merits further investigation: while

some groups exhibit high contribution levels from the beginning and all the way to the end, others

have a low contribution level from the start. It is important to understand what has caused this

variation in order to identify the conditions under which high cooperation can be sustained by the

common risk.

Result 4 Initial beliefs influence the long-run contribution level.

Support: Analysis shows that initial beliefs (the average belief of the four group members in

the first period) and the average contributions are highly correlated, indicating that initial beliefs

may serve as an explanation for variation in contribution levels across groups.13 As demonstrated

by Table 6, initial beliefs have significant explanatory power over the contribution level, especially

for the COM treatment. This significant effect remains when the dependent variable is the average

contribution of the last 10 periods.14

13See the online supplementary information for the group statistics.
14The regressions also show that, holding initial beliefs constant, a lower standard deviation of the initial belief

indicates a higher average contribution. This implies that a consensus in expectations may have a positive effect on
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The importance of initial beliefs on long-run cooperation can be explained by the fact that most

people are conditional cooperators (Chaudhuri et al., 2006b; Keser and Van Winden, 2000; Smith,

2011). A perfectly conditional cooperator (someone who always contributes the same amount as

others), for example, would contribute everything if she believes everyone else is doing the same, but

the same person would contribute nothing if she believes other members are all free riders. Under

the assumption that most people are conditional cooperators, contributions will be highly correlated

to initial beliefs, and the actual contributions in turn influence beliefs in the future, making beliefs

self-fulfilling.

The effect of initial beliefs is consistent with previous experimental results that the contributions

in the first period can predict long-run contribution level (Keser and Van Winden, 2000; Gunnthors-

dottir et al., 2007; Ones and Putterman, 2007). Gunnthorsdottir et al. (2007), for example, find

that grouping people based on their cooperation levels in the first period greatly increases the coop-

eration level in later periods, mainly because this grouping makes the subjects experience a higher

cooperation level in early rounds. In particular, Chaudhuri et al. (2017) show that initial beliefs

have a great influence on the long-run cooperation level.15 Changing people’s beliefs, therefore,

can be a simple and effective way to promote cooperation. Chaudhuri et al. (2006a) have indeed

demonstrated this: when subjects acquire optimistic beliefs from advice passed on by previous

participants, cooperation rates are significantly higher.

4 Discussion and Conclusion

This paper aims to study whether common fate induced by shared risk can promote cooperation in

public goods provision. Compared to the risk that is independent across individuals, the risk that is

commonly shared by group members can significantly increase contributions to the public good. The

analysis shows that different reactions to beliefs are fundamental to the treatment effect. Beliefs

and contributions in the first period are statistically indistinguishable, and the belief formation

cooperation, although this effect is not statistically significant.
15In the current study, initial beliefs and initial contributions are highly correlated in the experimental data,

although initial beliefs predict data better than initial contributions do: regressions using initial contributions to
explain the long-run contribution level has a higher R2 than using initial beliefs.
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process is similar across treatment. However, given the same beliefs, subjects who experience the

independent risk are always less cooperative compared to those who experience the common risk.

Quantal Response Equilibrium (QRE) can shed light on the treatment effect (McKelvey and

Palfrey, 1995). The QRE analysis in the online supplementary information shows that, assuming

the same probability of making mistakes and standard self-regarding preferences, the contribution

level under the common risk is always higher than that under the independent risk. However, QRE

predicts that as subjects gain more experience (and the likelihood of making mistakes decreases),

the contribution level would approach zero—QRE alone cannot explain the high and increasing

cooperation levels in some groups under the common risk.16 In order to appropriately explain

the experimental data, we need to assume other-regarding preferences. Indeed, the experimental

data provides strong evidence that subjects are conditional cooperators, demonstrating reciprocal

preferences. Studies have shown that other-regarding preferences are rational in the sense that the

frequency of prosocial behaviors decreases as their costs increase. Andreoni and Miller (2002) show

that in a dictator game, less money is given when the price of generosity is higher. Anderson and

Putterman (2006) find that the level of altruistic punishment in a public goods game is negatively

correlated with the cost of punishment. In the context of public goods provision under risks, because

it is more costly to cooperate under the independent risk, subjects contribute less. According to

this explanation, common risk promotes cooperation by reducing the cost of being cooperative.

Consistent with previous studies (Bicchieri and Xiao, 2009; Krupka and Weber, 2009), initial

beliefs have been shown to play a central role in promoting cooperation. Beliefs are self-fulfilling:

when a group has experienced low contribution caused by pessimistic beliefs, it is almost impossible

to get back to high contribution. The finding in this paper suggests that a good institution (such

as risk sharing) alone may not be enough to guarantee good economic performance. Social capital,

such as trust and cooperative norms, is necessary for the functioning of a good institution.
16The post-experiment questionnaire reveals that most subjects were aware of what they were doing: they knew it

is the best for all group members if everyone contributes; many of them reduced their contributions only when they
realized that some group member were free-riding. Therefore, mistakes cannot be the main driver of the treatment
effect (Andreoni, 1995; Willinger and Ziegelmeyer, 2001; Houser and Kurzban, 2002).
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The Influence of Risks on Contribution to Public Goods 

 

Highlights 
 

 

1. Contributions to public goods are significantly higher under the common risk. 

 

2. Different reactions to beliefs are fundamental to this treatment effect. 

 

3. Initial beliefs are self-fulfilling. 


