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Many of our most pressing challenges, from combating climate change to dealing with pandemics, are col-
lective action problems: situations in which individual and collective interests conflict with each other. In
such situations, people face a dilemma about making individually costly but collectively beneficial contri-
butions to the common good. Understanding which factors influence people’s willingness to make these
contributions is vital for the design of policies and institutions that support the attainment of collective
goals. In this study, we investigate how inequalities, and different causes of inequalities, impact individ-
ual-level behavior and group-level outcomes. First, we find that what people judged to be fair was not
enough to solve the collective action problem: if they acted according to what they thought was fair, they
would collectively fail. Second, the level of wealth (rich vs. poor) altered what was judged to be a fair con-
tribution to the public good more than the cause of wealth (merit vs. luck vs. uncertain). Contributions dur-
ing the game reflected these fairness judgments, with poorer individuals consistently contributing a higher
proportion of their wealth than richer participants, which further increased inequality—particularly in suc-
cessful groups. Finally, the cause of one’s wealth was largely irrelevant, mattering most only when it was
uncertain, as opposed to resulting from merit or luck. We discuss implications for policymakers and inter-
national climate change negotiations.

Public Significance Statement
Thinking about many of our current challenges in society as collective action problems, including cli-
mate change and pandemics, can help us to better understand how to solve them. This approach high-
lights the tension that often exists in these situations between individual and collective interests and
sheds light on the factors that make people more likely to put collective interests first—which tends
to be critical for group success. The factors that we investigate in this study are wealth inequalities
between individuals caused by differences in merit or luck. Prior research has shown that these factors
are important because they can influence people’s beliefs about what is fair. We find that what people
think is fair is not enough to solve a collective action problem and that it tends to be poorer individuals
who end up contributing substantially more than their fair share to help their groups succeed.
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Humans are a highly cooperative species (Bowles & Gintis,
2011; Henrich & Henrich, 2007). Across the world, people engage
in collective action with others every day (Nowak & Highfield,
2011). Sometimes just a handful of individuals are involved, for
example, when a group of researchers come together to conduct
a study. Other times many millions of individuals are involved,
for example, when citizens vote or work together to reduce global
warming.
Regardless of howmany individuals are involved, human cooper-

ation is vulnerable to free riding (Olson, 1965). This term describes
the temptation for each person to “free himself of the trouble and
expense, and…lay the whole burden on others” (Hume, 1740,
p. 590). Just as a researcher might be tempted to leave a tedious
task to their coauthors, organizations might be tempted to avoid tak-
ing the costly actions required to reduce their greenhouse gas emis-
sions. The problem is that if every individual involved succumbs to
this temptation, the group will inevitably fail to achieve its collective
goal—an outcome known as a “tragedy of the commons” (Hardin,
1968).
There are countless factors that may influence one’s temptation to

free ride, but one is particularly important and relevant to this study:
the behavior of others (Kopelman et al., 2002; Ledyard, 1995;
Ostrom, 2008, 2010; Stroebe & Frey, 1982). Much research has
shown that a significant proportion of people generally act as condi-
tional cooperators—contributing while others contribute and free
riding when others free ride (Croson et al., 2005; Fischbacher &
Gächter, 2010; Fischbacher et al., 2001; Gächter, 2006; Kelley &
Stahelski, 1970; Keser & van Winden, 2000; Sugden, 1984).
Cooperating on the condition that others are cooperating requires

us to judge what constitutes a fair contribution to the joint effort
(Elster, 2006; Fehr & Schmidt, 1999; Rabin, 1993; Van
Segbroeck et al., 2012). When contributions are financial, two fac-
tors have been proposed as important. The first is a person’s total
wealth, because people intuitively judge financial contributions in
proportional rather than absolute terms (Laming, 1984; Stewart
et al., 2005, 2006). In the United Kingdom, for example, The
Sunday Times Giving List ranks donors according to the proportion
of their total wealth donated to charity. This is why the footballer
Marcus Rashford topped the list in 2021, despite giving less than
a tenth of the sum donated by the runner-up Lord Sainsbury
(£229 m; The Sunday Times, 2021).
The second factor proposed to be important is the cause of one’s

wealth. In recent years, many researchers (e.g., Alan & Ertac, 2017;
A. Alesina & Glaeser, 2004; A. Alesina et al., 2018; A. F. Alesina
et al., 2001; Fong, 2001; Frank, 2016; Konow, 2000; Koo et al.,
2022; Markovits, 2019; Piketty, 1995; Piketty, 2020; Sandel,
2020) have noted the importance of luck and merit in society.
They have generally shown that belief in luck rather than merit
as the primary determinant of life outcomes generally correlates
with stronger individual preferences and public policies in favor
of wealth redistribution. One explanation for this is that people
are generally more accepting of inequalities arising from merit
than from good fortune alone (Adams, 1965; Starmans et al.,
2017; Walster et al., 1976)—particularly in Western capitalist cul-
tures (Gonzalez et al., 2022; Son Hing et al., 2011). According to
this logic, many people might think it fair for lottery winners to
contribute more to the common good than self-made millionaires.
But it is unclear whether this logic generally holds and influences
behavior in collective action problems.

In reality, wealth is almost always determined by an incalculable
combination of luck and merit. Yet there is no consensus in the lit-
erature about the impact of this uncertainty on people’s preferences
for wealth redistribution. On the one hand, uncertainty regarding the
cause of wealth inequalities has been shown to generate an “egalitar-
ian pull” on people with meritocratic preferences (Cappelen et al.,
2022). One explanation for this is that, unlike luck and merit, uncer-
tainty does not provide an easily justifiable reason to deviate from
equality (Samuelson & Allison, 1994). In other words, luck and
merit may be seen as legitimate causes of wealth inequality, whereas
an uncertain mixture of luck and merit is not—and people in such a
world may seek to redistribute wealth more evenly. On the other
hand, uncertainty may bring out self-serving interpretations of
wealth whereby people attribute successes to their own efforts and
failures to external forces (Miller & Ross, 1975). If this is the
case, richer and poorer individuals may become more and less
accepting of wealth inequalities, respectively.

In the present study, we empirically investigated the impact of dif-
ferent levels and causes of wealth inequality on beliefs about fair-
ness, individual-level contributions, and group-level outcomes in a
collective action problem. We did this by adapting a public good
game known as the “collective-risk social dilemma” (introduced
by Milinski et al., 2008) in two ways. First, we introduced different
levels of wealth by randomly assigning participants to groups of four
made up of two richer participants who received an endowment of
£20 and two poorer participants who received an endowment of
£10. Second, we introduced different causes of wealth by randomly
assigning groups to one of three treatment conditions: One in which
participants’ endowments were caused by merit (the merit treat-
ment); one in which they were caused by luck (the luck treatment);
and one in which they were caused either by merit or luck, but par-
ticipants did not know which (the uncertain treatment). Below, we
explain our adaptation of the collective-risk social dilemma in
more detail, as well as our main research questions and hypotheses
(Table 1).

The Collective-Risk Social Dilemma

The collective-risk social dilemma is a specific type of public
good game. Public good games have been used for decades to inves-
tigate behavior in situations where individual goals conflict with
group goals (e.g., Camerer, 2003; Ledyard, 1995; Rapoport, 1988;
Sandler, 1992; Van Lange et al., 2013). In brief, participants are
given an initial endowment and must decide how much of this to

Table 1
Participant Types

Wealth Merit treatment Luck treatment Uncertain treatment

Rich (£20) Deserving rich Lucky rich Uncertain rich
Poor (£10) Deserving poor Unlucky poor Uncertain poor

Note. The table summarizes the different levels (rich vs. poor) and causes
(merit vs. luck vs. uncertain) of wealth in our experiment design, and the
resulting labels for different types of participants. Treatments were
assigned at the group level such that a group in the merit treatment
consisted of two deserving rich and two deserving poor players; a group in
the luck treatment consisted of two lucky rich and two unlucky poor
players; and a group in the uncertain treatment consisted of two uncertain
rich and two uncertain poor players.
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contribute toward a group target in 10 successive rounds. If together
they achieve the target sum within the 10 rounds, all players take
home the remainder of their endowment (i.e., all funds not contrib-
uted to the group account). If the group fails to achieve its target, play-
ers face the prospect of losing their remaining endowment. This
collective risk creates a social dilemma: the more an individual con-
tributes to the target, the more likely her group isecognicceed, but the
less she stands to take home at the end of the game (see Figure 1).
This game format is typically described as a threshold public good
game, as the group either succeeds (by meeting the threshold) or
fails (by falling short). It was designed to represent similar real-world
collective action problems such as climate change, which can be
understood in terms of threshold dynamics in the sense that we either
succeed in limiting global warming to 1.5 °C above preindustrial lev-
els or fail (United Nations, 2015). With the collective-risk social
dilemma, we asked the following three research questions:

1. Is what people perceive as fair sufficient to solve collective
action problems?

2. How does what people perceive as fair, and how much they
are willing to contribute to a public good, depend on the
level and cause of their wealth?

Before we detail the experiment we used to answer these ques-
tions, we first introduce what is known from prior research and our
hypotheses associated with each question.
This figure illustrates how each participant’s final payoff depends

on both their individual contribution decisions during the game and
their group’s outcome. Each group is made up of two richer partic-
ipants (Players 1 and 3 here) starting the game with £20 and two
poorer participants (Players 2 and 4 here) starting with £10.
Players can contribute either £0, £0.75, or £1.50 in each round. If
the group succeeds in achieving its target sum of £30 within 10
rounds, players take home what is left of their initial endowment.
If the group fails to achieve this target sum, all players face a 50%
chance of losing their remaining funds.

Is What People Perceive as Fair Sufficient to Solve
Collective Action Problems?

In many real-world collective action problems, what is judged to
be fair may be insufficient to achieve a collective goal. For example,

since the Paris Agreement (United Nations, 2015), countries have
outlined how they intend to contribute to the reduction of global
emissions via nationally determined contributions, which are
based partly on what they judge to be fair (Davide et al., 2017).
However, according to a recent report from the United Nations
Framework Convention on Climate Change (2021), if all 193 gov-
ernments fulfilled their nationally determined contribution targets,
then global greenhouse gas emissions would actually increase by
13.7% by 2030—falling far short of the estimated 45% reduction
required to limit global warming to 1.5 °C. Another example of fair-
ness not being enough can be found in the EuropeanUnion Common
Fisheries Policy: Between 2001 and 2015, the European Council set
national quotas that exceeded scientific advice regarding sustainabil-
ity by an average of 20% per year (Carpenter et al., 2016).

We anticipated that participants in our experiment might similarly
struggle to recognize that what is fair might not be enough
(Hypothesis [H1]). In other words, we predicted that participants’
judgments about fair contributions would be insufficient to solve
the collective action problem.

How Does What People Perceive as Fair, and How Much
They AreWilling to Contribute to a Public Good, Depend
on the Level and Cause of One’s Wealth?

One reason why fairness judgments may be insufficient relates to
people’s tendency to hold self-serving beliefs about what is fair (e.g.,
Babcock & Loewenstein, 1997; Baumeister, 1982; Bernard et al.,
2014; Diekmann et al., 1997; Hine & Gifford, 1996; Joireman
et al., 1994; Wade-Benzoni et al., 1996). We, therefore, anticipated
that richer participants would be more likely than poorer participants
to judge it fair that richer players contribute a lower proportion of
their wealth than poorer players. And, conversely, poorer partici-
pants would be more likely than richer participants to judge it fair
that poorer players contribute a lower proportion of their wealth
than richer players (Hypothesis [H2]).

In turn, we expected participants’ contributions toward the group
target within the game to reflect these self-serving fairness judg-
ments. Based on prior research (e.g., Chan et al., 1996; De
Cremer, 2007; Hargreaves Heap et al., 2016; Martinangeli &
Martinsson, 2020; Marwell & Ames, 1979; Tavoni et al., 2011;
Van Dijk & Wilke, 1993, 1994; Van Lange et al., 2013;

Figure 1
Group Outcomes and Player Payoffs

Note. See the online article for the color version of this figure.
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Vasconcelos et al., 2014; Vicens et al., 2018), we predicted that
richer participants would contribute more than poorer participants
in absolute terms; but less in proportional terms (Hypothesis [H3]).
Our remaining hypotheses relate to the effect of different causes of

wealth (merit vs. luck vs. uncertainty). Based on the research dis-
cussed above, we anticipate two possibilities: (a) merit is seen as
the primary indicator of deserved wealth; or (b) both merit and
luck (but not uncertainty) are seen as justifiable criteria for wealth
inequalities. We believed that (a) was more likely, and therefore pre-
dicted that poorer participants in the merit treatment (vs. those in the
luck and uncertain treatments) would be expected to contribute a
higher proportion of their wealth (Hypothesis [H4]).
In turn, we anticipated that participants’ actual contributions

toward the group target during the game would reflect these expec-
tations—with the deserving rich contributing a lower proportion of
their wealth than the uncertain and lucky rich (Hypothesis [H5]).
Lastly, we anticipated that these predicted differences in contribu-

tions between treatments would have a knock-on effect on group
outcomes. We, therefore, predicted that groups in our luck treatment
would achieve the target of £30 with a higher success rate than
groups in the uncertain and merit treatments (Hypothesis [H6]).
Together, these made up our main hypotheses—all of which are

summarized in Table 2 (H3, H4, H5, and H6 were formally prereg-
istered, available at https://osf.io/4expt). If our prediction that fair-
ness judgments would be insufficient turned out to be accurate,
participants would not contribute enough to achieve the group target.
In the next section, therefore, we identify certain factors that might
explain the difference between group success and failure (Table 2).

If What People Perceive as Fair Is Insufficient to Solve the
Problem, Under What Conditions Do Groups Still
Manage to Succeed?

The ability of groups to succeed despite insufficient views of fair-
ness (H1) will depend on whether certain individuals step up to fill
the gap between what is fair and what is required for success. To
investigate whether richer or poorer participants stepped up in this
way to help their groups succeed, we compared their contributions
in successful and unsuccessful groups. If it was the latter then wealth
inequalities within groups would increase—particularly within

groups that were successful. It remains unclear how richer and poorer
participants in luck-based, merit-based, and uncertain groups might
respond to such a development because, to our knowledge, the inter-
section of cause of wealth and wealth inequality has not been exam-
ined in a collective risk game.

We also identified two other factors that might help to explain
group success: participants’ contributions in the first round and
their response to their group not contributing at the rate required to
achieve the target (£3 per round). We explain how we intend to
test these, along with all of our other hypotheses, in the following
section.

Method

Participants

We sourced a total of 240 participants via Prolific Academic and
Mechanical Turk. We arrived at this sample size via power calcula-
tions based on effect sizes detected in previous similar studies (see
rationale in our preregistration: https://osf.io/4expt). We collected
data initially from 124 participants in April 2021 and (after peer
review) from an additional 116 participants in May 2022. We gener-
ally collected data from four groups at a time, depending on partic-
ipant availability, by publishing the study online and accepting
participation on a first-come-first-served basis. We originally
planned to recruit participants roughly evenly from Prolific and
MTurk to avoid any biases associated with either pool (Litman
et al., 2021; Palan & Schitter, 2018; Paolacci et al., 2010).
However, grouping people up was much more straightforward on
Prolific due to greater participant availability, and so our final sample
consisted of 188 participants from Prolific and 52 participants from
MTurk. All results reported below reflect pooled Prolific Academic
and Mechanical Turk data; in the online supplemental materials, we
separate results from these two sample populations and note differ-
ences between the two (see Figure S3 in the online supplemental
materials).

Regardless of platform, all participants were over the age of 18
and entered their age range and gender at the start of the experiment:
34% were aged 18–24; 43% were aged 25–34; 14% were aged 35–
44; 7% were aged 45–54; and 3% were aged 55+; while 44% of all

Table 2
Main Hypotheses

Hypothesis Theme Prediction

1 Fairness: insufficiency Participants will on average judge it fair that richer and poorer players
contribute less than 50% of their wealth;

2 Fairness: level of wealth
(rich vs. poor)

Richer (poorer) participants will judge it fair that they contribute a
lower proportion of their wealth than poorer (richer) participants;

3 Contributions: level of wealth
(rich vs. poor)

Richer participants will contribute more than poorer participants in
absolute terms, but less in proportional terms;

4 Fairness: cause of wealth
(merit vs. luck vs. uncertain)

Individuals in the merit treatment will expect the poor to contribute a
higher proportion of their wealth;

5 Contributions: cause of wealth
(merit vs. luck vs. uncertain)

The deserving rich will contribute a lower proportion of their wealth
than the uncertain and the lucky rich

6 Group outcomes Luck-based groups would be more successful than merit-based and
uncertain groups

Note. The table summarizes our main hypotheses, including the theme and our predictions for each.
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participants were female, 55% were male, and 1% identified as non-
binary. Participants received pro rata payment of £7.50 per hour, as
recommended by Prolific Academic. In addition, they had the oppor-
tunity to earn a bonus payment depending on the outcome of the
experiment (M= £6.69, SD= £4.70). This rate (and the whole
experiment) was approved by the University of Warwick’s
Psychology Department Research Ethics Committee. The experi-
ment was programmed using oTree, a platform that enables research-
ers to build and run online experiments (Chen et al., 2016).

Experiment Design

After participants read an information sheet and consented to the
terms of the experiment (see supplemental materials) they were ran-
domly assigned to groups of four, which in turn were randomly
assigned to the merit, luck, or uncertain treatments. Every group
was made up of two richer participants, who started the game with
an endowment of £20, and two poorer participants who started the
game with £10. The level of inequality was therefore identical in
each group, but the cause of these inequalities differed between
our three treatments:

• In the merit treatment, participants’ endowments were deter-
mined by their performance in the effort task. In each group,
the two highest-scoring participants received £20 to start the
game and the two lowest-scoring participants received just
£10. All participants were explicitly informed about this mer-
itocratic allocation both before and after they completed the
task.

• In the luck treatment participants’ endowments were deter-
mined randomly by a lottery. This meant that their effort
task performance had no bearing on whether they started
the game with £20 or £10, and we told participants that this
was the case both before and after they completed the task.
To incentivize completion of the task, we gave a £1 bonus
payment to the highest-scoring member of each group at
the very end of the experiment.

• In the uncertain treatment, participants did not know the true
determinant of their wealth. In each group, two randomly cho-
sen participants’ endowments were determined by their perfor-
mance in the effort task, with the higher scoring of these two
receiving £20 and the lower-scoring player receiving £10. For
the other two group members, endowments were determined
by a lottery, with the winner receiving a £20 endowment and
the loser £10. Participants in these groups were told that
their endowment was determined either by their task perfor-
mance or by the lottery—but they were not told which.

The structure of the experiment was exactly the same for every
participant. It began with an effort task previously used by
Niederle and Vesterlund (2007) and Oswald et al. (2015). This
entailed adding up sequences of five random two-digit numbers
for 5 min (i.e., 16 + 82 + 51 + 55 + 26= ?) with participants receiv-
ing one point per correct answer. While we asked participants to
refrain from using a calculator, we recognized that this request was
unlikely to be followed in an online environment. However, as stated
in our preregistration, this was not a primary concern because we
ultimately wanted participants to believe that their degree of effort
was correlated with their rewards. This applies if some people are
better at mental arithmetic than others and even if some people are

using a calculator (since using a calculator for five minutes still rep-
resents an effortful activity).

Once all participants in a group had completed this task, we told
them whether they would start the game with £20 or £10 and con-
firmed whether this was determined by merit, luck, or one of the
two (depending on their treatment). We then explained the rules of
the collective-risk social dilemma game using illustrations similar
to Figure 1. We made it clear what would happen if the group suc-
ceeded (all players would retain all funds not contributed to the
group account) and if it failed (all players would face a 50% chance
of losing all funds not contributed). We then tested their understand-
ing with three comprehension questions, the first of which asked
how much each player would have to contribute on average for the
group to achieve its target (£7.50). We then asked them what, in
their opinion, they considered to be a fair total contribution toward
the group target from richer and poorer players (see the online sup-
plemental materials for full pregame questionnaire). Participants had
to answer the comprehension questions correctly before they could
proceed to the game, which helped to ensure that their responses
to the fairness questions reflected their opinions rather than their
understanding of the game. The first round of the game began
after every participant in the group had completed these steps.

The collective-risk social dilemma was played over 10 rounds. At
the start of each round, participants were asked how much of their
endowment (£0/£0.75/£1.50) they would like to contribute toward
the group target of £30. We gave participants three contribution
options, following Milinski et al. (2008), mainly because it enabled
participants to quickly estimate what others had contributed at the
end of each round. We set the target at £30 because group success
would require each group member to contribute half of their wealth
on average. And we set the probability of losing the remainder of
one’s endowment in the event of group failure at 50% because it
meant that players in each group faced the same expected earnings
whether they chose to free ride (i.e., contribute nothing to a failing
group) or all cooperate (i.e., give half of their endowment). As an
example, a poorer participant would, in expectation, stand to take
home £10× 50%= £5 by free riding and £10− £5= £5 by contrib-
uting 50% of their wealth, providing others in the group did the
same. At the start of each round, we showed participants the round
number, how much remained of their endowment, how much the
group had contributed in total so far, and how much more the
group needed to contribute to achieve its target. At the end of the
game, participants were told their group outcome and, in the event
of failure, whether or not they had survived the collective risk and
therefore retained the remainder of their endowment.

In summary, we created groups made up of two richer and two
poorer participants and manipulated the cause of these wealth
inequalities (merit vs. luck vs. uncertain). In 10 successive rounds,
participants decided how much to contribute to the group target.
This design enabled us to test our hypotheses regarding fairness
judgments, contributions, and group outcomes. We describe our
statistical tests, which were carried out in R and JASP (JASP
Team, 2020), in the next section.

Main Hypotheses and Statistical Tests

Hypothesis 1 (H1): Fairness will be insufficient: participants
will on average judge it fair that richer and poorer players con-
tribute less than 50% of their wealth
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To test H1, we investigated whether participants’ judgments about
fair total contributions were on average less than 50% of richer and
poorer players’ wealth (the level required to achieve the group tar-
get). As a secondary measure, we calculated what they judged to
be fair for the group as a whole to contribute by summing an individ-
ual’s responses to these questions and multiplying this figure by two;
and then checking the proportion of participants for whom this total
was insufficient (i.e., less than the group target of £30).

Hypothesis 2 (H2):Richer (poorer) participants will judge it fair
that they contribute a lower proportion of their wealth than
poorer (richer) participants

To test H2, we first coded participants’ responses to our fairness
questions according to one of three fairness principles (similar to
Reindl, 2022):

• Progressive: if they judged that rich players should contribute
a higher proportion of their wealth than poor players;

• Equal: if they judged that rich and poor players should con-
tribute the same proportion of their wealth; or

• Regressive: if they judged that poor players should contribute
a higher proportion of their wealth than rich players.

We then conducted chi-squared tests to compare the proportion of
richer and poorer participants whose responses reflected progressive
and regressive principles. H2a was that a higher proportion of richer
(poorer) participants’ responses would reflect the regressive (pro-
gressive) principle—which would represent a marker for self-
serving bias.
We also compared what richer and poorer participants actually

judged to be a fair contribution from richer and poorer players.
H2b was that richer participants’ response to the question of how
much richer players should contribute would on average be lower
in proportional terms than the response from poorer participants.
H2c was the exact opposite: poorer participants’ response to the
question of how much poorer players should contribute would on
average be lower in proportional terms than the response from richer
participants. We tested H2b and H2c by conducting standard and
Bayesian analyses of variance (ANOVAs) to test for wealth effects
on these responses.

Hypothesis 3 (H3): Richer participants will contribute more
than poorer participants in absolute terms, but less in propor-
tional terms

We tested H3 by comparing richer and poorer participants’ mean
absolute and mean proportional total contributions from live rounds
(i.e., rounds in which the group target had not already been achieved)
with standard and Bayesian ANOVAs. In addition, we conducted
two linear multilevel models: the first with absolute contributions
as the dependent variable and the second with proportional contribu-
tions as the dependent variable; and both with fixed wealth effects
and random intercepts for rounds, individuals, and groups. We did
this to take the hierarchical nature of our data into account (since
rounds were nested in individuals and individuals were nested in
groups) and did not use random slopes for these factors because
they did not significantly improve model fit.

Hypothesis 4 (H4): Individuals in the merit treatment will expect
the poor to contribute a higher proportion of their wealth

We tested H4 by conducting standard and Bayesian ANOVAs
with treatment and wealth as independent variables and participants’
responses to the questions of what would be fair for richer and poorer
participants to contribute as the dependent variables. A significant
treatment effect would indicate that the cause of wealth influenced
participants’ fairness judgments.

Hypothesis 5 (H5): The deserving rich will contribute a lower
proportion of their wealth than the uncertain and the lucky rich

We tested H5 by conducting standard and Bayesian ANOVAs to
compare proportional contributions from richer participants between
our treatments; and again, for additional robustness, by running a
multilevel model with fixed wealth and treatment effects and random
intercepts for rounds, individuals, and groups to take the variance
from these factors into account.

Hypothesis 6 (H6): Luck-based groups would be more success-
ful than merit-based and uncertain groups

We tested H5 by comparing the proportion of groups that were
successful in each treatment using chi-squared tests.

Exploratory Hypotheses

In our introduction, we also highlighted certain factors that might
help to explain the difference between group success and failure. The
first was whether richer or poorer participants contributed more than
their fair share. To investigate this, we compared their contributions
in successful and unsuccessful groups (similar to Tavoni et al., 2011)
with standard and Bayesian analyses of covariance that included pro-
portional contributions as the dependent variable, wealth as the inde-
pendent variable, and group success as a covariate. For additional
robustness, we conducted a multilevel model that included propor-
tional contribution as the dependent variable and fixed wealth and
group success effects, as well as random round, individual, and
group intercepts. This model enabled us to test for an interaction
between wealth and group success, which would show whether
richer or poorer participants stepped up to help their groups succeed.

If it ended up being poorer participants who stepped up, then
wealth inequality within groups would increase—particularly in
successful groups. We tested this by calculating and comparing
the mean Gini coefficients of successful and unsuccessful groups
at the end of the game based on participants’ remaining endowments
(before those in unsuccessful groups faced the prospect of losing
their funds) with standard and Bayesian ANOVAs.

We discussed two other factors that might be important for group
success: (a) participants’ contributions on the first round; and (b)
their response to their group contributing less than the required rate
of contribution (£3 per round). We tested the first by comparing
mean first-round contributions between wealth and treatment levels
with standard and Bayesian ANOVAs.We tested the second by calcu-
lating the “slack” before each round (defined as the difference between
a cumulative contribution of £3 per round and the current group total)
and running multilevel models on data from richer and poorer partic-
ipants with their contributions as the dependent variable, fixed slack
and treatment effects, and random round, individual, and group inter-
cepts. A significant Slack× Treatment interaction term would indi-
cate that richer or poorer participants in a certain treatment were
responding differently to their peers in other treatments.
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Transparency and Openness
• Citation: all methods developed by others (e.g., oTree,
JASP) are appropriately cited in the text and listed in
the references section.

• Data and code transparency: anonymized processed
data on which study conclusions are based, as well
as reproducible computer code used for statistical anal-
yses, are available at https://osf.io/8kn57/.

• Preregistration: the study design, hypotheses, and anal-
ysis plan were preregistered and are available at https://
osf.io/4expt.

• Materials transparency: examples of the materials
described in the methods section are shown in the
online supplemental materials.

Results

Is What People Perceive as Fair Sufficient to Solve
Collective Action Problems?

Our first hypothesis (H1) concerned people’s beliefs about what
was fair and whether this was enough to solve the collective action
problem. Before analyzing participants’ judgments, we excluded 12
responses above £15 for the question of how much richer players
should contribute because this was not practically possible (since
the maximum players could contribute in each of the 10 rounds
was £1.50).We also excluded four responses above £10 for the ques-
tion of how much poorer players should contribute (since this
exceeded their endowment).
Across all three treatments, participants on average judged it fair

for richer participants to contribute £7.50 (37.5% of their wealth)
and for poorer participants to contribute £4.04 (40.4% of their
wealth). This was insufficient to solve the collective action prob-
lem—which on average required everyone to contribute 50% of
their wealth (see Figure 2). Furthermore, what 42.4% of participants
judged to be fair for their group to contribute was insufficient, total-
ing less than £30. This was higher than the proportion of people
(7.6%) whose responses added up to more than £30. We found a
similar pattern when including all responses: 39.6% of participants
judged to be fair an amount that was insufficient, while 13.8%
judged to be fair an amount that exceeded £30. On account of this
consistent skew below the group threshold and on account of the
fact that these fairness judgments were elicited immediately after
three comprehension questions (one of which directly asked how
much participants needed to contribute on average to succeed, and
all of which participants had to answer correctly to proceed to the
game), it seems unlikely that these results represent a fundamental
misunderstanding of the game. These results, therefore, provide sup-
port for H1.

How Does What People Perceive as Fair, and How Much
They AreWilling to Contribute to a Public Good, Depend
on the Level and Cause of Their Wealth?

H2 related to self-serving bias in fairness judgments from richer
and poorer participants. As illustrated in Plot A in Figure 2, we
found that after categorizing participants’ judgments according to
one of three fairness principles (progressive vs. equal vs. regressive),

a significantly higher proportion of poorer participants’ responses
(23.0%) were progressive compared to richer participants, 7.2%;
χ2(1)= 9.67, p= .002. And a significantly higher proportion of
richer participants’ responses (31.5%) were regressive compared
to poorer participants, 15.0%; χ2(1)= 7.64, p= .006. However, as
illustrated in Plots B and C in Figure 2, we did not detect a significant
wealth effect on participants’ responses in proportional terms to the
question of what would be a fair total contribution from richer play-
ers, F(1, 226)= 0.13, p= .719; BF01= 6.5, or poorer players,
F(1, 234)= 2.66, p= .104; BF01= 2.0. These results provide strong
evidence for H2a but no evidence for H2b or H2c—indicating that
participants’ level of wealth did influence which fairness principle
their judgments reflected, but did not influence their responses
significantly.

Plots show participants’ responses to two questions in the pre-
game questionnaire: “In your opinion, what would be a fair total con-
tribution in £ to the group account during the game?” from players
starting with £20 and players starting with £10. Plot A shows the
fairness principles that participants’ responses reflected across
wealth and treatment levels—Progressive meant they believed
poorer players should contribute a higher proportion of their wealth
than richer players; Regressive meant the opposite; and Equal meant
they believed players should contribute equal proportions. Plots B
and C illustrate actual responses and have been converted into pro-
portional terms as a percentage of each type of player’s wealth.
Plot B shows that richer players were on average expected to contrib-
ute 37.5% of their wealth, while Plot C shows poorer players were
expected to contribute 40.4% of theirs. In these plots, points in the
background represent raw data and are slightly transparent to show
overlapping responses; summary points show mean responses
from richer and poorer participants across treatment conditions
with bars representing the standard errors. The dashed gray line rep-
resents the average level of contribution required (50%) for groups to
achieve their target.

H3 was that contributions would reflect fairness judgments:
Richer participants would contribute more to the group account
than poorer participants in absolute terms, but less in proportional
terms. Standard and Bayesian ANOVAs indicated that in absolute
terms, richer participants on average contributed more than poorer
participants, F(1, 238)= 89.25, p, .001; BF10= 1.257e + 15. In
proportional terms, however, poorer participants contributed a
higher proportion of their wealth (M= 62.3%) than richer partici-
pants, M= 47.6%, F(1, 238)= 26.52, p, .001, BF10= 23,862.
Our multilevel models similarly indicated that poorer participants
contributed less in absolute terms, t(238)=−10.3, p, .001, but
more in proportional terms, t(238)= 5.4, p, .001. These results
supported H3 and also showed that both richer and poorer partici-
pants contributed a higher proportion of their wealth than was
judged by all to be fair (rich: 47.6% vs. 37.5%; poor: 62.3% vs.
40.4%)—with poorer participants doing so to a greater extent.

Our next set of hypotheses was related to the effect of different
causes of wealth on fairness judgments (H4); contributions toward
the group target (H5); and group success (H6). For H4, we did not
detect a treatment effect on fairness judgments (see Plots B and C
in Figure 2). This was equally true for the question of what would
be fair for richer participants to contribute, F(2, 222)= 0.22,
p= .803; BF01= 17.9), as it was for the question of what it would
be fair for poorer participants to contribute, F(2, 230)= 0.98,
p= .378; BF01= 9.9. In other words, fairness judgments were not
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influenced by whether inequalities had been determined by merit,
luck, or one of the two.
Similarly, we did not find that the cause of wealth influenced par-

ticipants’ actual contributions during the game (H5). As shown in
Figure 3, richer and poorer participants’ absolute contributions
were similar across the merit, luck, and uncertain treatments—results
of standard and Bayesian ANOVAs: (rich) F(2, 117)= 0.32,
p= .726; BF01= 9.7; (poor) F(2, 117)= 3.55, p= .702; BF01=
9.4. In fact, the outputs of both Bayesian ANOVAs indicated that
these differences were around 10 times more likely to be explained
by the null hypothesis. Equally, our multilevel model did not detect a
significant treatment effect (see Table S1 in the online supplemental
materials for full model output and Figure S5 in the online supple-
mental materials for model predictions across treatment and wealth
levels). These results provide strong evidence that the cause of
wealth was largely irrelevant to the poor contributing substantially
more than their fair share.
In line with this finding, we did not find that different causes of

wealth resulted in significantly different outcomes at the group
level (H6). While uncertain groups had a success rate of 90%, merit-
based and luck-based groups achieved the target 75% of the time,
χ2(2)= 1.88, p= .392, BF01= 17.4 (see Plot A in Figure 4).

Plots show the mean contributions (excluding rounds in which the
group target had already been met) of richer and poorer participants
by treatment. Points in the background represent raw data: they are
faded and jittered to show overlapping responses. Larger colored
points represent the mean; bars represent the standard error.
Dashed horizontal lines represent the mean total contribution from
all richer and poorer participants across all three treatment condi-
tions. Plot A shows the absolute value of contributions (£0/£0.75/
£1.50). Plot B shows contributions in proportional terms: with a
£1.50 contribution being 7.5% of a richer participant’s and 15%
of a poorer participant’s endowment; a £0.75 contribution repre-
sented as 7.5% and 3.75%, respectively; and a £0 contribution rep-
resented as 0%.

If What People Perceive as Fair Is Insufficient to Solve the
Problem, Under What Conditions Do Groups Still
Manage to Succeed?

To answer this question, we first compared richer and poorer par-
ticipants’ contributions in successful and unsuccessful groups. We
found that richer participants contributed 49.4% of their wealth in
successful groups and 40.6% of their wealth in unsuccessful

Figure 2
Participants’ Beliefs About Fair Contributions

Note. See the online article for the color version of this figure.
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groups—a difference of 8.8 percentage points. On the other hand,
poorer participants contributed 67.8% of their wealth in successful
groups and 40.0% of their wealth in unsuccessful groups—a differ-
ence of 27.8 percentage points. Standard and Bayesian analyses of
covariance detected wealth, F(1, 237)= 29.72, p, .001; BF10=
23,862, and group success effects, F(1, 237)= 29.65, p, .001;
BF10= 23,164; while our multilevel model highlighted a significant
interaction of poor wealth and group success, t(236)= 3.0, p= .003.
This interaction indicated that the effect of poor wealth on propor-
tional contributions depended on group success.
These results suggested that poorer participants’ contributions

were particularly relevant for group outcomes. We verified this by
comparing Gini coefficients within groups at the end of the game
(see Plot B in Figure 3), which were higher in successful groups
(M= 0.30) than unsuccessful groups, M= 0.20; F(1, 54)= 12.0,
p= .001; BF10= 33.3, and were not moderated by treatment,
F(1, 54)= 0.22, p= .800; BF10= 0.007. Together, these findings
indicated that poorer participants stepping up to contribute substan-
tially more than their fair share helped to explain group success.
Plot A shows the proportion of groups who were successful, with

points in the background representing groups and summary points
showing the mean success rates and error bars representing the

standard error (where 100 represents group success and 0 represents
group failure). Plot B shows the Gini coefficients of successful and
unsuccessful groups at the end of the game, illustrating how
within-group inequality tended to increase over time—particularly
in successful groups. The horizontal dashed gray line represents
the Gini coefficient of all groups at the start of the game (0.17);
points in the background represent groups; solid colored points
and bars represent means and standard errors for successful and
unsuccessful groups in each treatment. Plot C shows cumulative
group contributions over time in each treatment. Points represent
the mean contribution from groups in each treatment in each
round, and bars represent the standard error. The diagonal gray
line illustrates the required rate of cumulative group contributions
to succeed in reaching the target sum of £30 within 10 rounds.
Plot D shows contributions from richer and poorer participants in
each treatment as a function of the difference between the current
group total and the required contribution rate of £3 per round. For
example, a group that has collectively contributed £25 after nine
rounds would be plotted at−2, because they are £2 behind the curve.

If the poor contributing a greater proportion of their wealth helped
to explain group success across all three treatments, what explained
the higher success rate of groups in our uncertain treatment? One

Figure 3
Participant Contributions in Absolute and Proportional Terms

Note. See the online article for the color version of this figure.
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explanation, illustrated in Plot C in Figure 4, was that participants in
this treatment on average contributed more toward the group target in
the first round (M= £0.98) than participants in the merit (M=
£0.88) and luck treatments, M= £0.78, F(2, 237)= 4.39,
p= .013; BF10= 2.17. This meant that uncertain groups for the
most part had to sustain rather than build momentum.
A second explanation, illustrated in Plot D in Figure 4, was that the

uncertain rich were more likely than the deserving and lucky rich to
support their groups when they fell behind the required rate of con-
tribution. We verified this by running separate multilevel models
with contributions from richer and poorer participants as dependent
variables: the only significant interaction we detected was between

the slack variable and the uncertain treatment on richer participants’
contributions, t(168)=−2.5, p= .015; see Table S2 in the online
supplemental materials for full model outputs and Figure S6 in the
online supplemental materials for model predictions across treatment
and wealth levels. In summary, the uncertain rich picked up the slack
when their groups fell behind the required rate of contribution in a
way that the deserving and lucky rich did not (Table 3).

Discussion

Our main finding is that what many people perceive to be fair is
insufficient to solve the collective action problem at hand. Overall,

Figure 4
Group Outcomes, Group Inequality, Cumulative Contributions, and Slack

Note. See the online article for the color version of this figure.
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participants judged it fair that richer participants contribute 37.5%
and poorer participants contribute 40.4% of their wealth—both of
which fell short of the average 50% figure required to solve the prob-
lem. Similarly, what a significant proportion of individuals (42.4%)
judged to be fair for their group as a whole to contribute was not
enough for group success. This was considerably higher than the
proportion of individuals (7.6%) who judged it fair that their
group should contribute more than the target of £30. This finding
supports H1 and is highly relevant to a host of real-world collective
action problems, including climate change and sustainable fishing,
where what is judged to be fair may ultimately be insufficient.
One explanation for this finding was that fairness judgments were

often self-serving. This was evident in the fact that 23% of poorer
participants (vs. just 7.2% of richer participants) judged progressive
wealth redistribution to be fair; while 31.5% of richer participants
(vs. just 15% of poorer participants) judged regressive wealth redis-
tribution to be fair. These self-serving interpretations of fairness,
which partially supported H2, have been cited as a major barrier
in international climate negotiations (Brick & Visser, 2015;
Carlsson et al., 2013; Lange et al., 2010; Reindl, 2022).
Even when fairness judgments are not self-serving, if they are

insufficient then group success will require some members to con-
tribute more than what is deemed to be their fair share. In our
study, it was predominantly poorer participants who stepped up in
this way and who had a disproportionate influence on group out-
comes. Despite having less to give, and despite it generally being
judged fair that they contribute 40.4% of their endowment, they con-
sistently contributed a higher proportion of their wealth (M=
62.3%) than richer participants (M= 47.6%). This finding sup-
ported H3 and was particularly true in successful groups, in which
wealth inequality increased as a result.
The level of people’s wealth therefore had an important effect on

fairness judgments and contributions, unlike the cause of their
wealth. We did not find evidence to support H4 (that fairness judg-
ments would differ between treatments) or H5 (that contributions
would differ between treatments). In other words, richer participants
generally contributed a lower proportion of their wealth regardless of

its cause. The rich did this despite the fact that they had more to lose
in financial terms than poorer participants, which might have moti-
vated them to cooperate more.

Contrary to H6, we found that uncertain (rather than luck-based)
groups were the most successful. We attributed this to two factors:
uncertain participants’ higher contributions in Round 1 and the
response of the uncertain rich to their group contributing less than
the required rate of contribution. One possible explanation for
these differences, discussed in the introduction, is that uncertainty
about the cause of inequality can generate an egalitarian pull on
the behavior of meritocrats (Cappelen et al., 2022). The reason for
this is that people may view uncertainty as an unfair way of distrib-
uting wealth in comparison with merit or luck. In an experiment by
Samuelson and Allison (1994), for instance, luck and merit were
both viewed as valid causes of inequality. More spurious causes of
inequality on the other hand were not. In our experiment, the deserv-
ing and lucky rich may have similarly viewed merit and luck as
equally valid causes of inequality and been less willing to redistrib-
ute wealth as a result—unlike the uncertain rich. It is also possible
that conflicting beliefs about the legitimacy of inequality between
richer and poorer participants in luck- and merit-based groups may
have hampered group coordination. We acknowledge, however,
that validating these explanations would require further research.

It is also worth highlighting here what we believe to be the main
limitations of our experiment, which relate to the generalizability of
our findings. Firstly, it is unlikely that our merit and luck manipula-
tions accurately reflect how people think about these phenomena in
relation to their life outcomes in natural settings. In practice, they are
often conflated, as illustrated by the Latin proverb, “fortune favors
the brave” (Flusfeder, 2022). Secondly, failure in real-world collec-
tive action tends to involve higher stakes than simply losing one’s
endowment. It is likely that our participants were, therefore, less con-
cerned about collective failure than individuals might be in real-
world equivalent situations, which may result in different behavioral
responses. Future research could, therefore, further explore attribu-
tions of merit and luck in experimental and natural settings, or it
could consider increasing the stakes. In addition, it could explore

Table 3
Hypotheses and Results

Hypothesis Theme Prediction Statistical tests Supported

1 Fairness: insufficiency Participants’ will on average judge it fair that richer and
poorer players contribute less than 50% of their wealth

None ✔

2 Fairness: level of wealth
(rich vs. poor)

Richer (poorer) participants will judge it fair that they
contribute a lower proportion of their wealth than poorer
(richer) participants

Chi-squared tests (H2a);
Standard and Bayesian
ANOVAs (H2b-c)

�

3 (PR) Contributions: level of wealth
(rich vs. poor)

Richer participants will contribute more than poorer
participants in absolute terms, but less in proportional
terms

Standard and Bayesian ANOVAs
+Multilevel Models

✔

4 (PR) Fairness: cause of wealth
(merit vs. luck vs. uncertain)

Individuals in the merit treatment will expect the poor to
contribute a higher proportion of their wealth

Standard and Bayesian ANOVAs ✖

5 (PR) Contributions: cause of wealth
(merit vs. luck vs. uncertain)

The deserving rich will contribute a lower proportion of
their wealth than the uncertain and the lucky rich

Standard and Bayesian ANOVAs
+Multilevel Model

✖

6 (PR) Group outcomes Luck-based groups would be more successful than
merit-based and uncertain groups

Chi-squared tests ✖

Note. The table summarizes the statistical tests we used for our main hypotheses (PR= preregistered) and whether they were supported. ANOVA=
analysis of variance.
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how endowments based on performance shape people’s level of trust
in others and their feelings about other members of their group. And
how these feelings might, in turn, influence both individual-level
contribution behavior and group-level outcomes.
In conclusion, our findings illustrate how what is perceived to be

fair in collective action problems may be insufficient for the attain-
ment of group goals. On an individual level, our results highlight the
general reluctance of richer individuals to sacrifice personal wealth
and reduce inequality to support joint efforts to avert collective
risks. Our findings also highlight the disproportionate influence of
the poor in these situations, whose willingness to contribute consid-
erably more than what they themselves deemed as fair was crucial to
group success. Our results relating to the effect of different causes of
wealth suggest that promoting a meritocratic message about the
cause of wealth inequalities is unlikely to support cooperation in col-
lective action problems; nor is telling people that they have been
either lucky or unlucky (Frank, 2016; Markovits, 2019; Sandel,
2020). Instead, perhaps there is greater promise in highlighting the
uncertainty inherent in any attempt to calculate the relative roles of
luck and merit in our respective histories.
On a group level, our results illustrate both the value of early con-

tributions and the value of individuals who are willing to pick up the
slack if the group is not contributing at the rate required to solve the
collective action problem. These were important factors underlying
the higher success rate of groups in our uncertain treatment. The
implication for policymakers is that if a group falls behind this
required rate it may be unwise to expect its members, richer or
poorer, to mitigate the impending disaster later down the line.

Constraints on Generality

Our results do not capture the impact of the high stakes associated
with real-world collective action problems such as climate change and
pandemics. In addition, our samplewas made up of participants avail-
able on Prolific Academic and MTurk and consequently reflects the
populations signed up to these platforms (see Table S3 in the online
supplemental materials for details). Real-world collective action prob-
lems often involve individuals from many more countries—many of
whom are likely to hold different beliefs about both fairness and the
relationship between merit, luck, and inequality. Lastly, the contribu-
tion options available to participants in each round (£0/£0.75/£1.50)
were artificially restrictive to force individuals to solve the problem
over multiple rounds of interaction, similar to many real-world prob-
lems; in reality, individuals in collective action problems are likely to
have much greater control over their contributions. Beyond these lim-
itations, we have no reason to believe that the results depend on other
characteristics of the participants, materials, or context.
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