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Abstract

In collective action problems, suboptimal collective outcomes arise from each individual
optimizing their own wellbeing. Past work assumes individuals do this because they care
more about themselves than others' . Yet, other factors could also contribute. We examine
the role of empirical beliefs. Our results suggest people underestimate individual impact on
collective problems. When collective action seems worthwhile, individual action often does
not, even if the expected ratio of costs to benefits is the same. It is as if people believe “one
person can’t make a difference.” We term this the collective action bias. It results from a
fundamental feature of cognition: people find it hard to appreciate the impact of action that is
on a much smaller scale than the problem it affects*. We document this bias across nine
experiments. It affects elected policymakers’ policy judgments. It affects lawyers” and
judges’ interpretation of a climate policy lawsuit. It occurs in both individualist and
collectivist sample populations and in both adults and children. Finally, it influences real
decisions about how others should use their money. These findings highlight the critical
challenge of collective action problems. Without government intervention, not only will
many individuals exacerbate collective problems due to self-interest, but even the most

altruistic individuals may contribute due to misjudgment.



Main

Humans often behave to the detriment of the greater good, resulting in a variety of global
challenges such as declining fish populations, climate change, nuclear arms races, and the
spread of disease. In general, this behavior arises in collective action problems: situations in
which everybody would be better off if they all cooperated than if they all acted self-
interestedly, but acting self-interestedly always achieves a better personal outcome at the
individual level'. These problems take many forms. In public good provision, a self-
interested agent will contribute insufficiently to the public good because they will ignore how
their contribution benefits others>®. In the tragedy of the commons, a self-interested agent
will overuse common resources, since the costs of resource depletion fall mostly on others 3.
In general, collective action problems are one of the most pressing issues in social science.
Behavioral science has largely examined collective action problems through the lens

79-12 and also how to

of self-interest vs. prosociality”®. It has explored prosocial motivations
harness self-interested motives for the greater good, e.g., via rewards'?, reciprocity!'* or
punishment!>!6, In the field, myriad behavioral interventions promote altruism via prosocial

17.18 'nudging'®, costly signals of sincere advocacy?’, and more. But collective

messaging
action problems have generally proved resistant to such interventions?!2*. To make more
progress on collective action problems, it would help to understand whether self-interest is
their sole cause.

This article introduces an additional factor: individuals might underestimate their
impact on collective outcomes. Why has this factor been overlooked by past work? Typically,
economic models assume that people know the consequences of their actions—or at least

their probabilities®. If people act in their own interests, it is due to their preferences, not lack

of knowledge. But in practice, people rarely know their impact on others. In fact, our



evidence suggests people often underestimate it. We term this tendency the collective action
bias. Thus, in addition to the barrier based on motivations and preferences, there is a further
barrier based on judgment.

According to the collective action bias, people systematically underappreciate the
impact of individual action on collective problems, as if “one person can’t make a
difference.” When the benefits of collective action seem to outweigh the costs, the costs of
individual action often seem to outweigh the benefits. Importantly, it can appear this way
even when the ratio of costs to benefits is identical in both cases. Sometimes, this perception
reflects reality. Sometimes, there are tipping points such that an extra prosocial action is
useless without a critical mass?®-28, But such justifications only apply sometimes. Other times,
each individual action has about the same expected impact on the collective outcome?®. Even
when there are tipping points, the tipping point is often just as likely to be triggered by the
first action as the hundredth, thousandth, or millionth®. People perceive some actions
worthwhile for collectives but not for individuals, even when this perception is wrong.

For an illustrative example, suppose an individual could walk to work instead of
driving, contributing an expected benefit worth $8 to the environment at a personal
inconvenience worth $4 to themselves. For a 100,000-person collective of similar individuals,
the total benefits and costs would be multiplied by about 100,000, leading to a total benefit of
$800,000 and a total cost of $400,000. In this case, there is a 2-to-1 ratio of benefits to costs
for both the 100,000 collective and any individual within it. It is inconsistent to claim it is
worthwhile for all 100,000 to walk, but not for one. Yet even in circumstances like this one,
this claim is widely believed. In other words, there is a collective action bias, illustrated in
Figure 1.

We propose that this bias arises from how cognitive processes interact with the

fundamental features of collective action problems. In collective action problems, the costs of
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prosocial action are incurred at the individual level, while the benefits accrue to collectives.
For example, forgoing a plane journey has a clear personal cost, but the climate effects
concern everybody. In general, people can more easily evaluate the impact of action when it
is commensurate with the scale of the problem*. An individual’s contribution is small-scale in
comparison to the collective problem. That contribution is thus hard to evaluate or

appreciate’?-32

, while the personal implications are concrete, vivid, and relatable®*. When
people consider prosocial action at the individual level, they must compare unintuitive
benefits with intuitive costs. They will be biased against deeming it worthwhile3. In contrast,
when people consider prosocial action at the collective level, the potential impact is more

commensurate with the scale of the problem. They thus find both benefits and costs worth

considering.



Figure 1 | Illustration of the collective action bias.

It is not worth
it for one person
to take action.

It is worth
it for all of them to
take action.

Note. Self-interest can be a barrier to individuals engaging in prosocial behaviors such as
protesting, recycling, voting, and reducing CO; emissions. We show an additional barrier in
the form of misjudgment: the collective action bias. When people succumb to this bias, they
underestimate the impact of a single individual’s actions. In cases where they believe that
action is worthwhile for a collective, they tend to believe that action is not worthwhile for a
single individual. They hold these beliefs simultaneously even when they are inconsistent,

e.g., when the expected cost-benefit ratio for the collective and the individual are the same.

Experiments

The Collective Action Bias
We present evidence for the collective action bias across nine experiments (and one
supplemental experiment) with designs including realistic scenarios, controlled hypothetical

vignettes, and an incentive-compatible economic game, and with sample populations



including lay-people from collectivist and individualist cultures, children, local government
officials, and judges and lawyers.

In Experiment 1A (N =397), U.S. and U.K. participants read a scenario about
commuters who were considering whether to walk to work instead of driving. Driving would
be less convenient but would help reduce air pollution in the city. We told participants that
many commuters had decided to walk and others were still deciding whether to follow suit.
Thus, we could test the collective action bias in a conservative way. Do people
underappreciate individual action even when that action is to join a broader collective effort?
We asked participants to consider both 10,000 randomly selected people and also one
randomly selected individual (order counterbalanced). For each, we asked whether the
expected benefits of joining the walkers would outweigh the expected costs on 3-point scales
(1 =yes, 0 =neither, -1 =no). We gave them no reason to think the answer should differ
across the two cases. Yet, participants agreed more that the benefits outweighed the costs for
the 10,000-person collective (69% yes, 7% no, 25% neither) than for a single individual (37%
yes, 11% no, 52% neither, #(396) =-9.91, p <.001, d = 0.57). In a supplemental experiment,
we replicated this result in judgments about being vegetarian, boycotting Amazon, protesting
child labor, and refraining from driving (Supplementary Information Sections 1.S and 2.S).

Our proposed explanation implicates fundamental cognition so we would expect it to
apply universally. An alternative explanation would be that, in an individualistic culture,
people generally think that individuals need not concern themselves with broader societal
issues®. In this alternative case, the bias might not occur in more collectivist samples.
However, we successfully replicated Experiment 1A in an identical commuting scenario
translated into Mandarin with a sample of Chinese participants (Experiment 1B, N = 129).

Again, participants agreed more that the benefits outweighed the costs for the 10,000-person



collective (64% yes, 33% no, 3% neither) than for a single individual (47% yes, 47% no, 5%
neither, #(128) = 2.89, p =.005, d = 0.32).

If the collective action bias involves fundamental cognition, we would expect it to
arise in children. Alternatively, if it is something that people learn from those around them, it
may be absent in children and only start to arise in teenagers. We explored this in Experiment
1C, in which we recruited children between 5 and 11 years old from Edinburgh Zoo (N = 50).
Participants responded to a survey about two scenarios. One scenario involved cleaning up
litter, the other involved walking to work to reduce traffic jams. In line with the collective
action bias, participants agreed more that benefits were greater than costs for both everybody
in Scotland walking to work (42% yes, 22% no, 36% unsure) and picking up rubbish (62%
yes, 8% no, 30% unsure) than for one person walking (32% yes, 46% no, 28% unsure, #49) =
2.31, p=.025, d = 0.41) or picking up rubbish (28% yes, 46% no, 26% unsure, #(49) = 4.98,
p <.001,d=0.95).

As well as cost-benefit judgments, the collective action bias manifests in real
decisions about mandating prosocial behavior in others. Experiment 2 (N = 798)
demonstrates this result with an incentive-compatible economic game in a sample of U.S.
participants. To this end, we told participants (truthfully) that their decisions could actually
determine whether other participants received a bonus payment. Their decisions did not affect
themselves in any way. Participants made one decision on behalf of another individual
participant who had been awarded a $5 bonus. Participants decided whether that participant
got to keep the bonus or had to donate it to World Vision, a charity that provides farm
animals to impoverished families. Participants made a separate decision on behalf of a group
of 10 other participants who had each been awarded a $5 bonus. Participants decided whether

the group members all got to keep their bonuses or all had to donate it to World Vision. 56%



of participants decided that the group’s bonuses should be donated to World Vision but only
48% decided an individual’s bonus should be donated (y*(1, N = 798) = 22.22, p <.001).

We have so far considered judgments about the actions of private citizens. However,
the collective action bias could apply when the “individual” agents are localities or even
nation states. That is, small-scale, local-level action might seem trivial relative to large-scale,
global problems. Accordingly, Experiment 3 (N = 516) demonstrates the collective action
bias in a sample of elected U.S. local government policymakers collected in partnership with
the non-profit Civic Pulse. Policymakers were randomly assigned to consider one of three
policy scenarios: (i) procuring solely from U.S. suppliers to support the national economy,
(i1) using local police resources to reduce a national drug problem, and (iii) reducing their
local government’s energy consumption to tackle global warming. Participants answered
whether total benefits outweighed total costs on three-point scales (1 = yes, 0 = equal, -1 =
no). They agreed more that benefits were greater than costs when all local governments
would implement the policy (40% yes, 37% no, 23% equal) than just their own local
government (28% yes, 50% no, 23% equal, #(515) =-6.81, p <.001, d = 0.29.

As well as affecting policymakers directly, the collective action bias could also affect
legal decisions about government policy on both a national and international level. We
explored this possibility in Experiment 4 with a sample of legal decision makers (N = 300)
including U.S. lawyers and 37 judges, predominantly from the U.S. Participants imagined
there was a series of lawsuits challenging the efforts of developed country governments to
mitigate climate change. We then asked them about the relative importance of climate
benefits and economic costs for deciding the case (1 = yes, benefits are more important, 0 =
equal, -1 =no, costs are more important). Participants answered this question for policies
implemented at each of two levels: a small individual country and coalition of countries.

They agreed more that the total expected benefits were more important than the total costs for
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the coalition of countries (49% yes, 14% no, 37% equal) than for one individual country

(31% vyes, 35% no, 34% equal; #(299) = 6.37, p < .001, d = 0.51).

The Relative Intangibility of Individual Action

To explain the collective action bias we propose that, when considering large-scale
problems, people find it difficult to appreciate the benefits of individual action* but easy to
appreciate the personal costs*. We test predictions of this hypothesis in Experiments 5-7. To
do so in a controlled way, we designed abstract vignettes conveying a prosocial action’s
costs, potential payoffs, and payoff likelihoods.

We first confirmed the collective action bias using such a vignette in Experiment 5
(N =989). The Experiment 5 vignette encapsulates the key features of many real-world
collective action problems: the societal benefits of individual action are uncertain but
nonetheless exceed the individual costs in expectation. It stipulated 4 million individuals who
could all donate $5 to help achieve an outcome with a societal benefit worth $60 million. The
$60 million benefit would arise if and only if the total number of donations reached some
threshold number that triggered it. Crucially, however, the exact threshold was uncertain:
participants knew only that it was equally likely to be any number from one to 4 million.
Thus, no matter how many individuals donated overall, each extra donation would have the
same chance (1 in 4 million) of triggering the $60 million benefit. This situation justified both
individual and collective action. Each extra donation would provide an expected benefit of
$15 ($60 million divided by 4 million) and would cost the donor $5, yielding the same
expected benefit-cost ratio of 3:1 no matter how many of the 4 million people acted (to see
how this design compares to the conditions in Experiments 6 and 7, see Table 1). As an extra
precaution in Experiment 5, we informed participants that the final number of donations was

1,966,632 in both the individual and collective cases, just in case participants’ judgment of
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the marginal expected benefit of one extra donation was influenced by the fotal expected

benefit of the final number of donations*®.
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Table 1 | Stimuli for Experiments 5-7.

Individual =~ Number of
Experiment Collective Expected Effect Size
Description Expected People in
condition Benefit : Cost (Cohen’s d)
Benefit : Cost  Collective
A $60m benefit requiring ' $6,000,000:$2,000,000 |
Experiment 5 | between 1 $5 contribution and $15:$5 400,000 = 0.39
4 million $5 contributions $15:85
A “small” $1m benefit $500,000: $2,500,000
Experiment 6 .
requiring between 1 and 1 $1:85 500,000 = 0.06
small-benefit
million $5 contributions $1:$5
A “large” $9m benefit $4,500,000:$2,500,000
Experiment 6 .
requiring between 1 and 1 $9:85 500,000 = 0.24
large-benefit
million $5 contributions $9:85
$4,500,000:$3,750,000
Experiment 7 | Each $5 contribution yields a
$6:85 750,000 = 0.19
incremental $6 benefit.
$6:85
$4,500,000:$3,750,000
Experiment 7 | Each $5 contribution yields a
$6:85 750,000 = 0.24
50/50 50/50 chance of a $12 benefit.
$6:85
) A $6m benefit requiring $4,500,000:$3,750,000
Experiment 7
between 1 and 4 million $5 $6:$5 750,000 = 0.43

threshold

contributions

$6:$5

Note. We calculate “expected benefits” by multiplying the value of positive outcomes by the expected

number of positive outcomes that the individual or collective action would cause (in the threshold

cases, the expected number of positive outcomes caused was equivalent to the probability of causing a

positive outcome). The ratio of expected benefits to costs was the same for the individual and

collective cases in all scenarios.

Even in this controlled setting, the collective action bias persisted. To test it, we asked

participants if the expected benefits outweighed personal costs for 400,000 extra actors vs.

one extra actor each on three-point scales (1 = yes, 0 = equal, -1 = no). Participants agreed

more that benefits outweighed costs for a 400,000-person collective (bringing the total

number of donations from 1,566,632 to 1,966,632) (52% yes, 19% no, 29% equal) than for

12



one individual (bringing the total number from 1,966,631 to that same final number of
1,966,632) (35% yes, 33% no, 32% equal), #(988) =9.04, p <.001, d = 0.39.

This effect appeared to be driven by participants finding the benefits of action hard to
appreciate when the action is on a smaller scale than the problem it addresses. To test this
mechanism, we measured whether participants were more confident in their assessments of
costs or benefits on a three-item 1-6 scale (greater numbers indicating more confidence in
costs, see Methods). In the individual case, participants were more confident in evaluating the
costs than the expected benefits (M = 4.04, SD = 1.44, greater than scale midpoint of 3.5;
#(988) = 11.85, p <.001), but this imbalance was fully attenuated (#988) =-1.22, p = .224)
for collectives (M = 3.44, SD = 1.44). This measure mediated the collective action bias
(indirect effect = .06, 95% CI [.03, .08]).

To recap, the collective action bias appears to arise from people’s struggle to
appreciate the impact of individual action on collective problems. They thus dismiss its value,
rather than deliberately weighing its costs and benefits. If this explanation is correct, we
would expect people to be less sensitive to the balance of costs and benefits when judging
individual action than collective action. To test this prediction, we manipulated the expected
value of prosocial action in Experiment 6 (N = 872) using a similar vignette to that in
Experiment 5. In all cases, the vignette stipulated one million individuals who could all
donate $5 to help achieve an outcome with a societal benefit. The benefit would arise only if
the total number of donations reached or exceeded some threshold number, which was
equally likely to be any amount from one donation to one million donations. We manipulated
the expected benefit of donating between subjects. Specifically, we varied the dollar value of
the societal benefit that the donations could trigger. In the large-benefit condition, the societal
benefit would be worth $9 million to the world. In the small-benefit condition, it would be

worth only $1 million. Because of the uncertainty about the required threshold number of
13



donations, there was always a one-in-a-million chance of each extra $5 donation triggering
the benefit. Thus, the expected societal benefits exceeded the cost of donating when the
potential societal benefit was $9 million ($9 expected benefit vs. $5 cost) but not when the
potential societal benefit was $1 million ($1 expected benefit vs. $5 cost). To see how this
design compares to those in Experiments 5 and 7, see Table 1.

The results supported our hypothesis that people dismiss individual impact on
collective problems without weighing costs and benefits. In fact, when judging an individual,
participants agreed a similar amount with benefits outweighing costs in both the large-benefit
condition (57% yes, 14% no, 30% equal) and the small-benefit condition (56% yes, 12% no,
32% equal, #(869) = -0.04, p = .970). By contrast, when judging a 500,000-person collective,
participants agreed more in the large-benefit condition (69% yes, 8% no, 23% equal) than the
small benefit condition (61% yes, 13% no, 26% equal, #869) = 2.97, p = .003). This
difference in sensitivity between judgments about individuals and collectives was supported
by a statistically significant interaction (#871) = 2.67, p = .007, see Supplementary
Information Section 1.8 for full regression analysis). These results suggest that, indeed,
people rely less on weighing costs and benefits for judgments of individual action than for
collectives. Accordingly, the collective action bias was greatest in the large-benefit condition
(1(442)=4.77, p <.001, d = 0.27), when dismissing the benefits of individual action is most
misguided. It was not significant in the small-benefit condition (#428) = 1.08, p =.279, d =
0.06, see Figure 2). Thus, the collective action bias is particularly evident when action is

worth the costs—that is, when it is most harmful.
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Figure 2 | The proportion of participants in each condition reporting that the expected benefits
of one person/a 500,000-person collective each donating $5 to the charity would outweigh the
costs, minus the proportion reporting that the costs would outweigh the benefits.

Agreement that benefits outweigh costs:
% saying benefits > costs - % saying costs > benefits

100% [] small-benefit worth $1M

80 |:| Large-benefit worth $9M
0

60% —=

—T—
—= —I=
40% 61.5%
0,
20% 44.2% 43.1% e
0%
Individual Collective

Note. In the small-benefit condition, the expected benefits did not in fact outweigh the costs ($1 vs.
$5), but in the large-benefit condition they did ($9 vs. $5).

If the bias arises from people failing to appreciate action on a small scale relative to
the collective outcome, then the bias should attenuate when it is easier to perceive each
individual’s impact as a separate outcome in and of itself (e.g., refraining from littering) than
as a contribution to a larger outcome (e.g., flying less to reduce climate change).

We confirmed these predictions in Experiment 7 (N = 2,904) in which participants
were randomly assigned to see one of three vignettes about donating to achieve positive
outcomes for people in need. The donations in each vignette had the same implied cost-
benefit ratio (5:6). One vignette was similar to that in Experiment 6. $6 million benefits were
triggered at an unknown threshold between one and one million $5 donations (threshold
condition). In this threshold case, each individual’s contribution cannot be seen as a separate
outcome, analogous to how incremental carbon emissions primarily matter for the overall

problem of climate change. In contrast, in the remaining two vignettes, each $5 donation
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either triggered an incremental $6 benefit with certainty (incremental condition) or a twice-
as-large $12 benefit with a 50% probability (50/50 condition). In these conditions, the
contributions could be perceived as being separate, small-scale outcomes rather than as
contributions to the overall wellbeing of people in need. They are more analogous to how a
single act of littering creates a distinct environmental harm. The incremental condition
represents cases in which the distinct harm is predictable, the 50/50 condition represents
cases in which the extent of the distinct harm is uncertain. To see how this design compares
to those in Experiments 5 and 6, see Table 1.

Accordingly, the collective action bias was stronger in the threshold condition (#981)
=11.30, p <.001, d = 0.43) than in the 50/50 condition (#(953) = 6.93, p <.001, d = 0.24) or
the incremental condition (#967) = 5.16, p <.001, d = 0.19). These differences in strength
were confirmed by statistically significant interactions between the threshold condition and
both the 50/50 condition (#1935) = 3.63, see Supplementary Information Section 1.9 for full
regression analysis) and the incremental condition (#1949) = 5.20, ps < .001). This
experiment further informs the psychology of the collective action bias. First, it rules out risk
attitudes as its sole explanation. Although the collective action bias is greatest in the
threshold condition, it is still present even in the incremental condition where each
individual’s impact is predictable. Second, the greater bias in the threshold condition also
elucidates when the bias most undermines individual action. Specifically, large-scale societal

problems for which it is hard to separate individual contributions, like climate change.
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Figure 3 | The proportion of participants in each condition believing the expected benefits of one
person/a 500,000-person collective each donating $5 to the charity would outweigh the costs,

minus the proportion believing the costs would outweigh the benefits.

Agreement that benefits outweigh costs:
% saying benefits > costs - % saying costs > benefits

100% [ ] individual [_] Collective
80%
——
60% —= =
74.8%
V) —_
40% == S = 63.5%
58.2%
20% 39.8% e
0%
Threshold 50/50 Incremental

Note. In all conditions, the expected value of donating was always $6 per $5 donation. The collective
action bias is strongest in the threshold condition, in which it is hardest to view the benefits of each

prosocial action as distinct from the overall, collective benefits.

Discussion

Collective action problems are ubiquitous and represent the greatest challenges to
humankind, from nuclear arms races to climate change. Previous literature has focused on
self-interest as a barrier to prosocial behavior in these situations!>>71%11_ This article reveals
an additional barrier. In the real world, the value of prosocial action is ambiguous. Individual

4,30-32 For

action seems relatively inconsequential relative to large-scale collective problems
example, one person’s energy use seems insignificant relative to the scale of climate change.
Likewise, one person social distancing seems insignificant relative to the scale of a global

pandemic, one person voting seems insignificant in a country-wide election, and so on. Yet

the personal costs of these actions are relatable®®. Cost-benefit analysis might seem to justify
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many people acting. But for one individual, the costs seem to matter more. We termed this
phenomenon the collective action bias.

The collective action bias has clear policy implications. Campaigns that merely try to
persuade people to care more about the relevant issue will often prove unsuccessful. Even if
people care enough to overcome their self-interest, it will not overcome their misjudgment of
the benefits. Instead, policymakers may have more success with other policies such as
incentives or regulations®*. Indeed, even when many people believe individual action is not
worthwhile, our findings suggest that they still support action at the collective level, giving
scope for policymakers to incentivize or mandate it. In Barack Obama’s words, “We won’t
solve climate change because I fucking changed lightbulbs in my house ... it’s because of
something collective.”**

Sometimes, the implications of the collective action bias might be more modest.
Individuals can behave prosocially despite it. For example, consider voting. The collective
action bias should apply in this case. Indeed, until recently, economists largely overlooked
how it can be rational to vote on altruistic grounds®’—°. Yet, in many elections, most of the
electorate votes despite no direct incentive to do so*’. This is probably because voting is a
vehicle to express social identity*!. Whole communities participate in elections at the same
time. Voting is a discrete, observable action*>*3. Some (but not all) people will thus vote
regardless of whether they judge the costs to outweigh the benefits.

However, unlike with voting, many prosocial behaviors are a poor vehicle for self-
expression. In particular, they often involve consistently abstaining from doing something,
like with numerous environmentally unfriendly activities. The absence of a behavior is hard
for others to observe and judge*®. In these contexts, people are less likely to use prosocial

behavior to self-express and may only act if they deem the societal benefits greater than their
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personal costs. Because of the collective action bias, most individuals will find the societal
benefits insufficient.

Finally, our findings also have personal implications for us as individuals. Even if
collective action problems are best addressed with incentives or regulations, persuading
policymakers to implement those policies is in itself a collective action problem?. Indeed, we
find that policymakers themselves exhibit the collective action bias. In the end, appropriate
policies will only take effect if individuals campaign for, vote for, and ultimately implement
them. The collective action bias suggests that, in a globalized world, we may all
underappreciate the individual case for acting to precipitate change. You might think it is a
waste of your time to participate in activism, vote in elections, and influence organizations to

take collective outcomes into account. If so, our evidence suggests you might be wrong.

Methods

We preregistered all the experiments on aspredicted.org except Experiment 1A and
1B, and we post data, code, survey files, and preregistrations on
https://researchbox.org/1114&PEER_REVIEW passcode=EQHOGC. The full materials for
each experiment are in the Supplementary Information, Section 2. All the analyses that we
preregistered are reported in the Supplementary Information, Section 1, with some non-
preregistered analyses that we clearly identify as such. The Experiments section includes all
preregistered analyses with a few exceptions that we reported in the supplement instead for
streamlining purposes. These exceptions either supported our predictions (the analysis pooled
across scenarios in Experiment 1C, the analysis with the non-incentive compatible judgment

in Experiment 2, and the analyses with a secondary dependent variable in Experiments 6 and
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7, ps <0.001) or were orthogonal to our theory such that we had no strong predictions (the
analyses with the confidence dependent variable in Experiments 6 and 7).

We report two-sided p values. We report all conditions, measures, and data exclusions
in the Supplementary Information. Research protocols were approved by the Institutional
Review Board at New York University. Participants consented to participate in all

experiments. We did not use deception.

Sample size determination and randomization

We determined our sample sizes and exclusion rules before data collection and these were
preregistered (except for in the non-preregistered Experiments 1A and 1B). All participants
were recruited using Prolific, except for Experiments 1B (WenJuanXing, a Chinese
participant recruitment platform), 1C (in person at Edinburgh Zoo), 3 (Civic Pulse, a non-
profit researching local government), and 4 (by email). We manually excluded participants
for repeat responses (except in Experiments 1C and 3), we manually excluded participants for
failing to complete the whole experiment (except in Experiments 1C and 4) and we set the
survey to automatically exclude participants for using a mobile device or for incorrectly
answering an attention check question (except in Experiments 1C, 3, and 4). We used
additional exclusions for some experiments which we detail in their respective sections
below. We determined sample sizes using informal rules of thumb for all experiments.

All experiments randomized participants to condition in a similar way. Except for in
Experiment S1, we varied whether participants judged an individual or a collective on a
within-subjects basis, meaning each participant made both judgments in a counterbalanced
order. In Experiment S1, we varied it on a between-subjects basis, meaning each participant

made only one judgment that was either for an individual or for a collective. In Experiments
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3, 6 and 7, we randomized other features of the scenario on a between-subjects basis. We

used Qualtrics survey software to implement randomization and counterbalancing.

Experiment 1A
We collected 397 valid responses from U.K. and U.S. participants (269 female, 123

male, Mage = 42.91, SDage = 15.13) online via Prolific. In an individual vs. collective within-
subjects design, participants were asked to imagine 100,000 people who lived in the same
city and who generally commuted to work by driving in their own car. Each of these
commuters was considering whether to walk to work instead. Walking would be less
convenient but would help reduce air pollution in the city. We told participants that many
commuters (but not all) had decided to walk, and some additional commuters were deciding
whether to join the effort. We then asked whether the expected benefits (to the world) of
joining the effort would outweigh the expected costs for both an extra randomly selected
10,000-person subset of the 100,000 commuters (collective condition) and also for an extra
randomly selected individual (individual condition). Here is what participants saw for the
cost-benefit questions in the collective [individual] condition:
Do you think that the expected benefits (to the world) from these 10,000 people [from this one
person] walking to work would outweigh the costs (to all of those 10,000 people [to that one
person])?

e Yes {coded 1}

® No {coded -1}

® Neither {coded 0}
These collective and individual condition cost-benefit questions were always presented on the

same page in counterbalanced order.
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We also asked whether a 10,000-person subset and a single individual should walk to
work. Here is an example of what participants saw for these “should” questions in the
collective condition (with the same “yes”/“no”/“neither” response options):

Assuming that these 10,000 people are making the decision together without knowing
what others outside the group are doing, should those 10,000 people walk to work?

And in the individual condition:

Assuming that this one person is making the decision without knowing what others
are doing, should that one person walk to work?

These collective and individual condition “should” questions were always presented
on the same page in counterbalanced order. We also counterbalanced whether the cost-benefit
questions or the “should” questions were presented first. The “should” questions were

exploratory and we analyze them in the Supplementary Information Section 1.1.

Experiment 1B

We replicated Experiment 1A with a Chinese sample. We used the same commuting
scenario with the same questions, translated into Mandarin. We collected 129 valid responses
from Chinese participants (55 female, 74 male, Mage = 34.13, SDage = 7.57) online via the
Chinese recruitment platform WenJuanXing. In addition to the standard exclusions described
above, we manually excluded participants who submitted nonsensical free responses (n = 50),
see Supplementary Information Section 1.2 for examples.

The survey was translated by a research assistant. Another research assistant re-
translated the Mandarin survey back to English. The two research assistants then resolved any

differences we identified from the original English version.
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We made one addition to the content from Experiment 1A. On the page after the cost-
benefir and “should” questions, participants completed 6-item scales for individualism and

collectivism, adapted from Oyserman (1993)%.

Experiment 1C

We conducted a conceptual replication of Experiments 1A and 1B with a sample of
50 children from 5-11 years old (29 female, 21 male, Mage = 7.06, SDage = 1.77). Participants
were tested in person by trained experimenters at the Edinburgh Zoo between April and July
2023. See Supplementary Information Section 1.3 for precise details regarding recruitment
and testing.

Each child was presented with two stories. In one story, the experimenter explained
that Scotland had a problem with traffic jams. There would be fewer traffic jams if people
walked to work. However, most people find walking to work boring. In the other story, the
experimenter explained that Scotland had a problem with litter (rubbish). There would be less
litter if people picked it up. However, most people find cleaning litter boring. After hearing
each story, the children were asked two content questions (see Supplementary Information
Section 2.2 for exact text), and we excluded all data from children who answered either
question incorrectly for either story.

After answering the content check questions, children were asked the individual and
collective condition questions. Here is an example of what participants saw for the rubbish
questions in the individual [collective] condition:

Imagine that only one person [everyone] in Scotland is going to clean up rubbish, and they
cannot talk to or play with anyone else while they do it. Do you think one person [everyone]
could clean up enough of Scotland's rubbish that this one person [everyone] should do some

cleaning, even if it means this one person [everyone] has a boring time?
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e Yes {coded 1}
® No {coded -1}
® Not sure {coded 0}
And for the walking questions in the individual [collective] condition, with the same
response scale:
Imagine that one person [everyone] in Scotland is going to walk to work instead of driving.
Do you think one person [everyone] walking to work could help enough with Scotland's
traffic jams that they should walk, even if it means this one person [everyone] gets tired
walking?
We randomized the order of the stories and, within each story, we randomized the

order of the individual and collective question.

Experiment 2
We collected 798 valid responses from U.S. participants (376 female, 406 male, Mg

=41.76, SDage = 13.43) online via Prolific. At the start of the experiment, we introduced
participants to the charity, World Vision. They first made hypothetical judgments about this
charity and then made incentive compatible decisions. Both parts of the survey followed an
individual vs. collective within-subjects design. For the hypothetical judgments, we asked
participants to consider a typical survey-taker making a donation to the charity. Here is what
participants saw for the hypothetical judgment for the individual [collective] condition:
Do the benefits of one [10] typical survey-taker[s] donating 35 to World Vision outweigh the
cost of the donation for that person [those 10 people]?

e Yes, the benefits are greater {coded 1}

® No, the cost is greater {coded -1}

® Not sure whether benefits or cost are greater {coded 0}
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These collective and individual condition questions were always presented on the same page
in counterbalanced order. The results of the hypothetical judgment questions are reported in
the Supplementary Information Section 1.4.

For the incentive-compatible decisions, participants took part in an economic game.
We informed them how this game would work. We would randomly select some participants
to be assigned $5. They would either receive this $5 as a bonus or donate it to World Vision.
All participants in the experiment made decisions about whether those selected participants
should receive or donate the $5 endowment. We used these decisions to test for the collective
action bias. Each participant made a decision both for ten participants (collective condition)
and for one individual participant (individual condition). Here is an example of what
participants saw for the incentive-compatible judgment in the individual [collective]
condition:

Do you choose for this one [group of 10] other participant[s] to donate their $5 instead of
keeping it?

e Yes {coded 1}

® No {coded 0}
These collective and individual judgment questions were always presented on the same page
in counterbalanced order.

For incentive compatibility, we randomly selected one participant’s individual
judgment and another participant’s collective judgment and implemented the chosen bonus
payments and donations after the experiment. We informed participants that their decisions
could be randomly selected. We also emphasized that their decision would have no bearing
on whether they would receive or donate their own endowment.

On the last page, we asked participants to explain the reasoning behind their decisions

1n one or two sentences.
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Experiment 3

We collected 516 valid responses from elected U.S. local government policymakers
(166 female, 343 male, see Supplementary Information Section 1.5 for breakdown by birth
year, political party, and ethnic minority status) in partnership with CivicPulse, a nonprofit
organization researching local government in the United States. All participants contributed
to the experiment on a voluntary basis and so were not compensated.

In a 2 (individual vs. collective; within-subjects) by 3 (policy domain; between-
subjects) design, participants were randomly assigned to assess the costs and benefits of a
policy in one of the following domains: 1) carbon: ‘4 policy to reduce their carbon footprint
by 20% by switching to cleaner energy sources'; 2) procurement: ‘A policy to limit
procurement to only American companies in an effort to help support the American
economy'; 3) drug crime: 'A policy to reallocate 10% of police effort from stopping property
crimes to policing illegal drug activity to address international drug trafficking’.

In randomized order, participants were asked to imagine that the policy was being
considered both by all local governments across the United States (collective condition) and
by just their own (individual condition) then asked to compare its costs and benefits. For each
condition, participants were asked:

How do you think the total benefits of this policy would compare with the total costs of this
policy?

® The total benefits would probably be greater than the total costs {coded 1}

® The total benefits would probably be equal to the total costs {coded 0}

® The total benefits would probably be less than the total costs {coded -1}
The collective and individual condition questions were always presented on consecutive

pages in counterbalanced order.
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To limit the possibility of participants simply believing their own locality was
different, we always told them to assume the trade-off between costs and benefits was the
same for all other localities as for their locality. Lastly, participants were asked to describe
how much they value coordination with other local governments. This experiment was part of
a larger survey, so participants answered questions about other scenarios unrelated to this

experiment along with some demographic questions.

Experiment 4

We collected a sample of 300 legal experts (77 female, 179 male, 44 other
gender/unanswered, Mage = 59.76, SDage = 11.55) containing 37 judges and 263 lawyers on a
voluntary basis by finding email-addresses for judges and lawyers online and emailing them
over the course of 3 months, from August to October 2023. We originally preregistered that
we would recruit only judges up until November 2023, after which point we would recruit the
remaining sample via a combination of judges, lawyers, law academics, and law students.
However, our initial response rate from judges was very low (less than 20 valid responses in
the first month) so we began recruiting lawyers on September 24th, 2023.

In a within-subjects individual vs. collective design, we asked participants to imagine
that they were the judge for a lawsuit opposing measures to reduce CO; emissions (for
example, carbon taxes). Participants were told that the measures could reduce CO> emissions
by up to 10%, but could also reduce the long-term GDP of the country and risk job losses.
Then they were instructed that . . . to decide the case, it is required to weigh the costs to
consumers, industry, and GDP against the positive impact of these measures on mitigating
climate change.”

Separately, for both a single small country (individual condition) and a large group of

countries (collective condition), participants were asked if the reduction in climate change
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would justify the economic costs to the country/countries. Here is an example of what
participants saw for the cost-benefit questions in the collective [individual] condition:

For context, this group of countries contributes around 10% of global CO2 and around 20%
of global GDP [this small country contributes around 0.01% of global CO2 and around
0.02% of global GDP]. Its GDP per capita is around $33,000.

Do the benefits to the world from reduced climate change outweigh the domestic economic
costs of these measures?

® The economic costs are more important {coded -1}

e They are equally important {coded 0}

® The reduced climate change is more important {coded 1}

On the next page, we repeated the scenario with the opposite collective/individual
condition.

We roughly based the emissions percentages and GDP statistics on 2021 data for the
EU and Malta for the collective and individual country conditions, respectively.

This experiment was part of a larger survey, so participants answered questions about

other scenarios unrelated to this experiment along with some demographic questions.

Experiment 5

We collected 989 valid responses (601 female, 376 male, Mage = 39.77, SDage = 13.84)
online via Prolific. In an individual vs. collective within-subjects design, participants were
asked to evaluate the relative costs and benefits of taking an action both for one individual
and for a collective of 400,000 people. In the scenario, 4 million individuals could all donate
$5 to help achieve an outcome worth $60 million for society. The $60-million benefit would
arise if and only if the total number of donations reached some threshold number that

triggered it. This threshold was unknown, but was equally likely to be anywhere between one

28



donation and 4 million donations. Thus, the impact of each extra donation was probabilistic.
Yet, the expected benefits of action were greater than the costs (with the same 3:1 ratio of
expected benefits to costs in both conditions, see Table 1 for a summary of these stimuli for
Experiments 5, 6, and 7). Participants answered a comprehension check after reading the
initial description to ensure they understood the threshold information. Those who failed the
check were corrected and asked to read more carefully in the remainder of the survey;
excluding these participants from the analyses did not alter any results.

Across conditions, we controlled how many donations there would be in total if the
individual or collective decided to act (1,966,632 in both cases). Then, separately for both the
individual and the 400,000-person collective, participants were asked whether the expected
benefits outweighed the costs from donating. Here is an example of what participants saw for
the cost-benefit questions in the collective [individual] condition:

Imagine that currently 1,566,632 [1,966,631] people have donated 85 (so donations total
87,833,160 [$9,833,155]).

Imagine also that there are exactly 400,000 extra people [is exactly one extra person]

considering donating $5. If these 400,000 extra people, acting together, all donate [this one
extra person, acting alone, donates] $5, it increases the total probability for a desirable
outcome worth $60 million by 10% (1 in 10) [0.000025% (1 in 4 million)].
Before knowing what will happen, do you think the 10% (1 in 10) [0.000025% (1 in 4
million)] probability increase for the desirable outcome outweighs 400,000 people each [1
person] incurring a 35 cost?

o Yes: The 10% (1 in 10) [0.000025% (1 in 4 million)] probability increase for the

desirable outcome outweighs 400,000 people each [one person] incurring a 85 cost

{coded 1}

29



e No: 400,000 people each [one person] incurring a 85 cost outweighs the 10% (1 in

10) probability [0.000025% (1 in 4 million)] increase for the desirable outcome

{coded -1}

e FEqual: The two factors should be weighted equally {coded 0}

Participants reported how easy they found it to assess the costs and benefits in the
respective decisions on the page after they judged them. We used a scale of three items: (1)
What did you find easier to evaluate? (2) For which of these factors are you more confident
in your evaluation? And (3) Which of these factors did you find most intuitive to think about?
For the collective [individual] condition, the items were measured from 1 (indicating the 10%
[0.000025%] increase in the probability of the positive outcome) to 6 (indicating 400,000

people each [one person] incurring a $5 cost).

Experiment 6

We collected a sample of 872 valid participants (546 female, 311 male, Myge = 34.36,
SDuge = 12.83) online via Prolific.

Using a similar vignette as in Experiment 4, we manipulated the expected benefits of
donating in a 2 (individual vs. collective; within-subjects) by 2 (large-benefit vs. small-
benefit; between-subjects) design. In all conditions, as in Experiment 5, there was a potential
monetary benefit to the world which required an unknown threshold number of donations to
materialize (between one and one million). In the /arge-benefit condition, this benefit would
be worth $9 million, but in the small-benefit condition, it would only be worth $1 million. In
both conditions, the chances of each extra $5 donation triggering the benefit was 1 in a
million, meaning the expected benefits were greater than the cost when the benefit was $9
million ($9 per $5 donation) but not $1 million ($1 per $5 donation). To ensure participants

understood the instructions, we explained them in detail over five pages with a
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comprehension question at the end of each page. As preregistered, we manually excluded all
participants who failed more than one of these five questions from the analysis (n = 101).
Participants were asked to evaluate the relative costs and benefits of taking the action
of donating $5 both for one individual and also for a collective. Here is an example of what
participants saw for the cost-benefit questions in the individual [collective] condition:

In situations such as this one, when one person acts [500,000 people act] (without

considering the actions of others), considering both the potential of a desirable outcome and

the personal costs to that one person [those 500,000 people], is the world as a whole better

off, worse off, or no different?

® Better off, the increase in the probability of a desirable outcome from that one person
[those 500,000 people] acting outweighs the total personal cost to that one person
[those 500,000 people] {coded 1}

e Worse off, the personal cost to that one person outweighs [costs to those 500,000
people outweigh] the increase in the probability of a desirable outcome from that one
person [those 500,000 people] acting {coded -1}

® No different, the increase in the probability of a desirable outcome and the personal
cost should be weighted equally {coded 0}

We collected additional dependent measures by asking participants to estimate the ratio of
expected benefits to cost and by eliciting their confidence in their judgment (see

Supplementary Information Section 2.7).

Experiment 7
We recruited 2,904 valid responses (1,754 female, 1,113 male, Mage = 44.18, SDage =
12.3) online via Prolific. Using a vignette similar to Experiments 5 and 6, in a 2 (individual

vs. collective; within-subjects) by 3 (outcome certainty: threshold vs. 50/50 vs. incremental,
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between-subjects) design, we tested the effect of the nature of the impact of an individual
action on the collective action bias. The threshold condition was most similar to previous
experiments. One million people wanted to achieve an outcome which would deliver $6
million worth of benefits to people in need. If enough of them donated $5, the desirable
outcome would happen, but participants could not know exactly how many of them had to
donate $5 to trigger it; it was equally likely to require any number between one and one
million donations. In the 50/50 and incremental conditions, there were the same number of
people (one million) but instead of all working for the same desirable outcome, they each
wanted to achieve a separate desirable outcome. In the 50/50 condition, each separate
desirable outcome was worth $12 of benefits to people in need and had a 50% chance of
happening after a $5 donation. In the incremental condition, each $5 donation would
certainly trigger $6 worth of benefits to people in need. We explained the scenario in each
condition over one page with no comprehension questions. The tasks for our dependent

measures were identical to those in Experiment 6.
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