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A defining aspect of human cooperation is the use of sophisticated
indirect reciprocity. We observe others, talk about others, and
act accordingly. We help those who help others, and we
cooperate expecting that others will cooperate in return. Indirect
reciprocity is based on reputation, which spreads by communica-
tion. A crucial aspect of indirect reciprocity is observability:
reputation effects can support cooperation as long as peoples’
actions can be observed by others. In evolutionary models of
indirect reciprocity, natural selection favors cooperation when
observability is sufficiently high. Complimenting this theoretical
work are experiments where observability promotes cooperation
among small groups playing games in the laboratory. Until now,
however, there has been little evidence of observability’s power
to promote large-scale cooperation in real world settings. Here we
provide such evidence using a field study involving 2413 subjects.
We collaborated with a utility company to study participation in
a program designed to prevent blackouts. We show that observ-
ability triples participation in this public goods game. The effect is
over four times larger than offering a $25 monetary incentive, the
company'’s previous policy. Furthermore, as predicted by indirect
reciprocity, we provide evidence that reputational concerns are
driving our observability effect. In sum, we show how indirect
reciprocity can be harnessed to increase cooperation in a relevant,
real-world public goods game.

evolutionary game theory | experimental economics

Cooperation occurs when we take on costs to benefit the
greater good. By this definition, everyone is better off when
everyone cooperates, but self-interest undermines cooperation
and leads to free-riding. Promoting cooperation is a central
challenge for human societies, both today and over our evolu-
tionary history (1-10). There are five mechanisms for the evo-
lution of cooperation (11): direct and indirect reciprocity, spatial
selection, group selection, and kin selection. Each of these mech-
anisms is an interaction structure that can lead cooperators to
outperform noncooperators, and therefore be favored by selection.
Direct and indirect reciprocity involve repeated interactions,
creating future consequences for one’s actions: it can pay to co-
operate today to receive cooperation from others tomorrow.
Spatial selection occurs when players’ interactions are structured
rather than occurring at random. As a result, cooperators may be
more likely to interact with other cooperators and thus prefer-
entially receive the benefits of cooperation. Spatial selection
operates when cooperaters cluster in physical space, on social
networks, in sets, or in phenotype space (12). Group selection
(or multilevel selection) occurs when competition and repro-
duction happen at multiple levels: not only do players compete
with others in their group, but groups compete with each other.
If cooperative groups outcompete noncooperative groups, then
group-level selection can favor the evolution of cooperation. Fi-
nally, kin selection may be defined as preferring to cooperate with
those who are closely related. Kin recognition can allow players
to cooperate with close genetic relatives and defect otherwise.
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Most of the literature on the evolution of cooperation uses the
Prisoner’s Dilemma and related frameworks: players can pay a
cost to give a greater benefit to one or more others. Thus, within
the context of these games, cooperation is good for everyone.
However, cooperation need not be good for everyone more
generally (6, 13). There are situations in which cooperating may
give a benefit to some, but impose costs on others. For exam-
ple, in intergroup conflict and war, people cooperate with
members of their own group in an attempt to harm members
of other groups (14). Or in the context of markets, companies
may collude to keep prices high, benefiting each other but
harming consumers (15). The five mechanisms for the evolution
of cooperation may promote both total welfare-enhancing co-
operation, as well as these more pernicious forms of cooperation.

All of these mechanisms are relevant for the evolution of hu-
man cooperation, but direct reciprocity and indirect reciprocity
occupy a central place: most of our key interactions are repeated
and reputation is usually at stake. Direct reciprocity is based on
repeated encounters between the same two individuals: my be-
havior toward you depends on what you have done to me. In-
direct reciprocity is based on repeated encounters in a group of
individuals: my behavior toward you also depends on what you
have done to others (Fig. 1). We take a keen interest in who does
what to whom and why, which requires sophisticated social in-
telligence. We talk to each other about others. As David Haig
said: “For direct reciprocity you need a face, for indirect reci-
procity you need a name” (4). The evolution of indirect reci-
procity is linked to the evolution of human language. Supported
by human language, reputation systems allow us to track the
good and bad behavior of others and to use this information to
incentivize cooperation. Whatever is specifically human about
our mental machinery is derivative of human language, social
intelligence, and thus indirect reciprocity (4, 16).

The evolution of cooperation via indirect reciprocity has been
a topic of great interest in recent years. Mathematical models and
computer simulations have demonstrated the power of indirect
reciprocity for promoting cooperative behavior (17-40). In these
models, players typically engage in a series of one-shot interactions
with others selected at random from the population. In some of
those interactions, players’ previous decisions are observable by
their partners. Observability allows players to use conditional
strategies that base their actions on the partner’s behavior in
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Fig. 1. Indirect reciprocity can support contributions to public goods, as
depicted here. In indirect reciprocity, my behavior toward you depends on
how you have behaved toward both myself and others. This process occurs in
three stages. First, people engage in a public goods game (cooperators in
blue and defectors in red). Peoples’ behavior is observed, both by other
players and third parties. Second, information about this behavior can
spread from person to person. Based on the information received, peoples’
opinions about the players are updated. Third, as a result, public goods
cooperators will receive cooperation in future interactions whereas defec-
tors will be denied cooperation, defected upon, or punished. Thus, indirect
reciprocity creates an incentive to contribute to public goods and can pro-
mote the evolution of cooperation.

the past. When past actions are sufficiently observable, natural
selection can favor strategies that cooperate as long as the partner
has behaved well in the past. What constitutes “good” behavior
worthy of receiving cooperation depends on the social norm. A
simple social norm is called “image scoring” and prescribes co-
operating with those who have cooperated in sufficiently many
previous interactions (20). More complicated norms also take
into account the behavior of the partner’s previous partners. For
example, under the “standing” norm, players can maintain their
good reputation by defecting against those with bad reputation
(24). The many models of indirect reciprocity differ in their
details, yet across a wide range of assumptions, making previous
decisions observable allows cooperators to selectively target their
cooperation at other cooperators and withhold cooperation from
defectors. Thus, free-riders are at a disadvantage, and cooperation
can spread.

This body of theoretical work is supported by behavioral
experiments where subjects play economic games in the laboratory.
People are substantially more cooperative when their decisions are
observable and when others can respond accordingly (41-60).
Subjects understand that having a good reputation is valuable in
these settings (49) and so are willing to pay the cost of coopera-
tion. Observability particularly increases cooperation when the
prosocial nature of the cooperative choice is made salient (55, 61).
Moreover, experimental evidence indicates that indirect reciproc-
ity is deeply entrenched in human psychology: subtle cues of

Yoeli et al.

observability have large effects on cooperation levels (62-65),
and our initial impulse to cooperate in one-shot anonymous
settings (66—69) is likely the result of adaptation in a world dom-
inated by reputational concerns (66, 68).

These laboratory experiments are extremely valuable. They
generate powerful insights into human psychology and provide
clear evidence for the importance of indirect reciprocity. To do
so, however, they typically use abstract economic games and
involve the interaction of only a handful of subjects. Thus, the
question of whether observability affects large-scale cooperation
in real world settings outside of the laboratory remains largely
unexplored (exceptions include refs. 70-72). The extent to which
findings from theory and the laboratory generalize to natural field
settings is of great importance, both for scientific understanding
and for public policy (73).

Here, we address this question by running a large-scale field
experiment on the effect of observability in a public goods game
(PGG). We collaborated with a major electric utility company to
enroll consumers in a “demand response” program. This program
is designed to help prevent blackouts by reducing excessive use of
air conditioning during periods of high electricity demand. The
cost of electricity production can spike hundredsfold during de-
mand peaks. However, the price consumers pay is typically con-
stant across time. Thus, during peak periods there is a dramatic
mismatch between price and actual cost, leading to excessive
energy use. This mismatch reduces grid reliability, drives up
energy costs, increases the risk of black outs, and harms the
environment. In recent years, reducing excessive peak energy
use has become a target of regulatory efforts to increase ef-
ficiency in the electricity industry.

Encouraging participation in demand response programs such
as the one used in this study is the primary policy tool available
for reducing peak energy use (74). Demand response programs
are voluntary programs in which people allow their utility to
remotely restrict their energy consumption during peak hours.
To do so, the utility usually installs a remote switch in-line with
the circuitry of an appliance such as a hot water heater or air
conditioner. Estimates suggest that these voluntary programs
could reduce the need to invest in additional generation capacity
by at least 38% over the next two decades, generating cost sav-
ings of at least $129 billion (75). Voluntary energy efficiency and
demand response programs have been widely available for years,
but participation is frustratingly low (76). Demand response pro-
grams exemplify the public goods dilemma: participation helps
reduce on-peak demand, benefitting all energy grid users, but
energy consumers find participating inconvenient. Participation
is socially optimal because the inconvenience is minimal for most
individuals relative to the societal costs of a black out.

To explore the effect of observability on this real-world public
goods problem, we solicited residents of 15 homeowners asso-
ciations (HOAs) to participate in a demand response program.
Residents who volunteered for this program allowed the utility to
install a device that remotely curbs their central air conditioners
when necessary: on days with unusually high demand or in the case
of an unexpected plant or transmission failure. Residents who
volunteered, therefore, contributed to a public good by improving
the stability of the electrical grid in all of California, at the cost of
some personal inconvenience. We solicited volunteers by deliv-
ering mailers to residents and asking them to participate. Sign-up
sheets were posted in a communal area near their home, usually
by a shared mailbox kiosk. In our primary manipulation, we
varied whether residents’ neighbors could tell who had signed
up for the program. We did so by varying whether the publicly
posted sheets required residents to print their name and unit
number (observable treatment) or only a code that does not reveal
their identity (anonymous treatment).
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Results

We found that residents in the observable treatment are nearly
three times as likely to participate in the demand response pro-
gram as residents in the anonymous treatment (fraction of resi-
dents participating: anonymous = 0.030, observable = 0.088,
P < 0.01, n = 1408; Fig. 2). All statistics presented are from
probit regressions including various controls, with SEs clustered
at the HOA level; for details and regression tables, see Sup-
porting Information.

The effect of the observable treatment was over seven times
that of offering a $25 incentive (the estimated effect of the in-
centive is 0.009; a Wald test rejects that the coefficients on ob-
servability and the $25 incentive are identical, P = 0.024). This
incentive was what the utility had used before the experiment,
and they had previously argued the incentive would be far more
effective than observability. In fact, this incentive appears to
have been too small to be effective, and such small financial in-
centives are known to sometimes backfire (77). For the sake of
comparison, we followed convention and estimated how large
the financial incentive would have to be to achieve the same
results if its effect is linear (78). We found that the utility would
have had to offer an incentive of $174 to increase participation as
much as our observable treatment.

We now explore the mechanism through which observability
functions to increase participation. Indirect reciprocity theory is
based on reputational concerns: when groups of people interact
repeatedly and actions are observable, it becomes advantageous
to be seen contributing to public goods. Based on this account, we
predict that observability will have a greater effect among pop-
ulations where ongoing relationships and reputations are expec-
ted to play a larger role. We evaluate this prediction in two ways.

First, we test whether the effect of the observable treatment
was greater in apartment buildings compared with row houses
and individual homes. In apartment buildings, residents are more
likely to interact with their neighbors in public spaces, and sign-
up sheets were typically posted in especially conspicuous loca-
tions. Thus, indirect reciprocity theory predicts that observability
will have a larger effect in apartment buildings. As shown in Fig.
3A, the results confirm this prediction: observability increased
participation among those living in apartment buildings (fraction
of residents participating: anonymous = 0.048, observable = 0.114,
P < 0.01, n = 582) whereas it had little effect on the inhabitants of
row houses or individual homes (fraction of residents participating:
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Fig. 2. We solicited 1,408 customers of a major electric utility for partici-
pation in a program designed to prevent blackouts. Residents signed up for
the program on sheets posted in a communal area near their home, usually
by a shared mailbox kiosk. We varied whether residents’ neighbors could tell
who signed up for the program: publicly posted sheets required residents to
print their name and unit number (observable treatment) or only a code that
does not reveal their identity (anonymous treatment). Observability tripled
participation in the program.
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Fig. 3. Observability increased participation more in settings where repu-
tational concerns matter more. (A) Observability increased participation
more in apartment buildings where residents are more likely to interact with
their neighbors in public spaces and sign-up sheets were typically posted in
especially conspicuous locations, compared with row houses or individual
homes, where neighbors are less likely to interact and sign-up sheets were
less easily visible by others. (B) Similarly, observability increased participation
more among those who own their homes/apartments relative to those who
rent because renters are more transient and therefore likely to be less
invested in long-term relationships with their neighbors.

anonymous = 0.024, observable = (0.038, not significant, n = 826;
yielding an estimated interaction of 0.052, P = 0.04).

Second, we test whether observability had a larger effect
among those who own their homes/apartments relative to those
who rent. Renters are more transient and therefore likely to be
less invested in relationships with their neighbors. Thus, indirect
reciprocity theory predicts that observability will have a larger
effect among owners. As shown in Fig. 3B, the results were again
consistent with this prediction: observability dramatically increased
participation among owners (fraction of residents participating:
anonymous = 0.024, observable = 0.099, P < 0.01, n = 1015) but
had little effect on renters (fraction of residents participating:
anonymous = 0.045, observable = 0.059, not significant, n = 393;
yielding an estimated interaction of 0.046, P < 0.01).

Residents of apartment buildings and individual homes differ
on any number of dimensions, as do those who own versus rent
their homes. Thus, although the results are consistent with the
predictions of the indirect reciprocity framework, alternative
explanations of these results are possible. To partially address
this issue, we ran the same analysis with additional controls such
as Spanish language preference, ethnicity, missed payments, rebate
use, and historical electrical use, and found even stronger results
(Supporting Information). Therefore, differences on these dimen-
sions do not account for the differential effects of observability
seen in Figs. 2 and 3.

Finally, we provide evidence that the effect of observability is
unique to public goods. Not participating in the program should
carry the threat of social sanctions only if participation is considered
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to be a public good. Therefore, indirect reciprocity theory predicts
that observability should not increase participation among subjects
who do not think of participation as a public good. To test this
prediction, an additional 1,005 subjects received exactly the same
treatment as described above, except that the mailers they re-
ceived were stripped of any language that framed the demand
response program as a public good. Consistent with our hy-
pothesis, Fig. 4 shows that the effect of observability was reduced
in this cohort (fraction of residents participating: anonymous =
0.061, observable = 0.086, not significant, n = 1005; estimated
interaction between observability and the public good message in
a pooled regression is 0.035, P = 0.098).

Discussion

We have shown that indirect reciprocity promotes cooperation in
a real-world public goods game affecting thousands of people.
Making participation in the public good observable substantially
increased sign-ups and did so significantly more than offering
a cash incentive. Moreover, the effect of observability was larger
in settings where individuals were more likely to have future in-
teractions with those who observed them, and when participation
was framed as a public good. These results provide evidence that
reputational concerns were the driving force behind the effect of
observability in our study.

Our study is part of a nascent literature exploring reputation
and prosociality using field experiments. Consistent with our
findings in the domain of energy efficiency, there is evidence that
publicizing the names of donors increases the frequency of blood
donation (70) as well as the level of giving to a college charity
(71). Nonfinancial incentives involving reputation have also been
shown to outperform monetary incentives in motivating the sale
of condoms on behalf of a health organization in Nambia (72).
Our work adds to these studies by directly manipulating ob-
servability, allowing a comparison with monetary incentives while
avoiding other potential confounds present in previous experi-
ments. We also test specific hypotheses generated by indirect
reciprocity theory regarding when observability will and will not
increase cooperation. Taken together, this body of work provides
clear evidence that reputational incentives can be a powerful
force for increasing cooperation in the field. Our paper in par-
ticular adds to efforts aimed at promoting energy conservation
via nonfinancial incentives, such as providing people information
about their own energy use and how it compares with the energy
use of their neighbors (79-82).

A question arising from our study is the extent to which our
subjects were conscious of their indirect reciprocity motives. One
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Fig. 4. We solicited an additional 1,005 customers with exactly the same
treatment as described above, except that the informational materials they
received were stripped of any language that framed the blackout pre-
vention program as a public good. The effect of observability was dramat-
ically reduced among subjects who did not receive the public good framing.

Yoeli et al.

possibility is that they explicitly considered the reputational costs
of not participating in the observable public goods treatment.
Alternatively, they may have learned or evolved sensitivity to
subtle cues that subconsciously increased their desire to participate
when their decisions were observable, as has been shown in other
settings (62, 63, 65, 83). Perhaps the degree of “warm glow” they
feel is sensitive to the degree of observability in their environ-
ment and the likelihood of interacting with observers in the fu-
ture. Subsequent studies should further investigate this issue.

A related issue is the universality of reputation concerns.
Observability can promote cooperation, but only in populations
where the proper social norms are in place. For example, in
a laboratory experiment in the United States, making public goods
contributions observable by linking the PGG to a set of pairwise
Prisoner’s Dilemma games led to high contributions (53). How-
ever, when the same experiment was run using students in
Romania, no such positive effects were observed because the
Romanians did not sanction bad behavior in the PGG (84).
Similarly, providing feedback on how one’s energy use compares
with one’s neighbors had reduced consumption among American
liberals but may have had the opposite effect among conserva-
tives (80). Studying the interaction between norms and institu-
tional policies is an important direction for future research.

In our experiment, the observability mechanism was designed
so that participation was automatically displayed to all: because
sign-up sheets were posted in public areas, no special effort was
required by individuals to spread reputational information. Most
indirect reciprocity models, however, rely on individuals com-
municating information about the observed actions of others (21).
Fortunately, we are more than happy to talk about how others
have behaved: gossip is a central element of human communi-
cation (85, 86). However, why did we come to have this pre-
dilection for gossiping about the previous behavior of others?
Why spend time and effort on evaluating others, and why give
honest evaluations of competitors? Indirect reciprocity itself
offers a potential answer: providing honest information or not is
another game of cooperation and defection, which is also linked
to reputation. Your reputation can be damaged not just by de-
fection in the primary public goods game, but also by the dis-
tribution of incomplete or false information. Another important
question involves large-scale reputation systems such as those
used by the online market eBay (87) or the business rating website
Yelp (88): to what extent does our intrinsic desire to gossip extend
to these more distributed settings? Why do people bother to leave
evaluations, and how can secondary reputation systems be de-
signed to encourage honest feedback? Exploring these issues is
an important direction for further study.

Indirect reciprocity offers a powerful tool for promoting co-
operation in contexts of great societal importance. Here, we offer
quantitative evidence for one example: curbing electricity use
during periods of high demand. However, this is just one of
many such opportunities (70-72, 89). For example, people might
be induced to drive more efficient cars if all vehicles bore a vis-
ible indication of fuel efficiency, perhaps via mandated color
coding of license plates for the most efficient and most wasteful
vehicles. Or home energy use might be reduced if utility com-
panies made individuals’ power use statistics publicly available.
One might even apply this logic to scientific discovery: a measure
of “scientific carbon efficiency” could by calculated by dividing
an author’s number of citations (or h-index) by the number of miles
flown to attend conferences. Of course, privacy is an important
issue that must be balanced against the benefits of reputational
pressure. However, there are also indirect reciprocity applica-
tions that do not infringe on the privacy rights of individuals. For
example, businesses might reduce their environmental impact if
they were required to disclose the overall carbon footprint of their
operations. Reputational concerns might discourage financial
institutions from taking excessive risk because of changes in
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the price at which they have to borrow. Or government agencies
might reduce waste if the relevant statistics were readily accessible
to the public. Developing interventions that harness indirect rec-
iprocity is a promising direction for future public policy initiatives.

Methods

We administered the field experiment with the collaboration of the Pacific
Gas and Electric Company (PG&E), a regulated utility that operates the
majority of Northern California’s retail residential electricity market. The
experiment was incorporated into a routine marketing effort for a demand
response program called SmartAC, which is designed to help prevent or
shorten power interruptions by curbing demand from central air condi-
tioners on days with unusually high demand, or in the case of an unexpected
plant or transmission failure. The program is voluntary; subjects who par-
ticipate contribute to a public good by contributing to the stability of the
electrical grid in all of California, at the cost of some personal inconvenience
and possibly some discomfort. The SmartAC switch is installed free-of-
charge. At the time of the program, participants received a $25 check for
signing up. The SmartAC program is a typical demand-side management,
direct load control, or load shedding program.

Subjects in the field experiment were residential customers living in
homeowners associations (HOAs) and one rental complex in Santa Clara
County. We focused on tenants of HOAs because it was necessary to choose
residences with public spaces where sign-up sheets could be posted. We focused
on Santa Clara County because PG&E had not marketed in this area before the
field experiment. Furthermore, Santa Clara County is hot enough that cus-
tomers there were likely to have air conditioners, and dense enough to have
a sufficient number of HOAs. Finally, we restricted the analysis to HOAs where
all residents were known to have central air conditioning because central air
conditioning was required to participate in the SmartAC program.

We invited subjects to participate in the program by sliding marketing
materials under subjects’ doors, placing them on their doorstep, or mailing
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materials to subjects. The materials included an informational letter de-
scribing the program and an instruction card that directed subjects to sign
up for the program on sign-up sheets posted next to their mailboxes or in
another central location. We left the sign-up sheets up for 3 to 10 d,
depending on managers’ preferences, the weather, and other conditions.
After distributing the marketing materials, we removed the sign-up sheets,
noted subjects’ participation decisions, and provided the list of participants
to PG&E’s contractor for processing and installation. Note that subjects were
not aware that they were participating in an experiment. This study is
therefore classified as a natural field experiment (90).

In the experiment’s main treatment, we varied observability by varying
the design of the sign-up sheets on which subjects register for the program:
some sheets were designed so that subjects’ identities were easily revealed
to others who observed the sign-up sheet whereas others were designed to
conceal subjects’ identities. In the latter “anonymous’” design, the fields for
subjects’ names and apartment numbers were omitted from the sign-up
sheet. Instead, subjects were identified only by their randomly generated
personal code.

Simultaneously, we varied the design of the marketing materials along
two dimensions. First, we varied whether the materials framed the decision to
sign up as a contribution to a public good that would benefit others, or just as
a new feature being offered by PG&E. Second, we varied whether subjects
were offered a $25 incentive for signing up for the program. See Supporting
Information for further details of the experimental design.
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People contribute more to public goods when their contributions are
made more observable to others. We report an intervention that
subtly increases the observability of public goods contributions
when people are solicited privately and impersonally (e.g., mail,
email, social media). This intervention is tested in a large-scale
field experiment (n = 770,946) in which people are encouraged to
vote through get-out-the-vote letters. We vary whether the let-
ters include the message, “We may call you after the election to
ask about your voting experience.” Increasing the perceived ob-
servability of whether people vote by including that message
increased the impact of the get-out-the-vote letters by more than
the entire effect of a typical get-out-the-vote letter. This tech-
nique for increasing perceived observability can be replicated
whenever public goods solicitations are made in private.

public goods | reputation | observability | get-out-the-vote |
field experiment

ow can we increase contributions to public goods—to get

donors to give more to charity, citizens to vote, households to
consume less energy, drivers to carpool, and patients to take all of
their antibiotics? One of the best ways is to make contributions
more observable (1, 2), as demonstrated by a large body of lab-
oratory experiments (3-9) and a growing body of field experiments
(for a review, see ref. 2) in a variety of settings, including energy
conservation (10), blood donations (11), national park contribu-
tions (12), and voting (13).

Observability increases contributions to public goods such as
voting or charitable giving because observability allows contribu-
tions to affect reputations. Individuals who are observed to have
contributed can be held in good standing and rewarded in sub-
sequent relationships, either when others are more likely to engage
them in a relationship in the first place (this is called partner choice;
e.g., refs. 14 and 15) or when others are more cooperative with
them during an existing relationship (this is called indirect reci-
procity; e.g., refs. 16-21). And, individuals who are observed to not
contribute can be held in poor standing.

Even subtle cues of observability can increase contributions. In
fact, observability can affect contributions when the reputational
consequences of one’s choice have been entirely eliminated (22,
23). An example is eyespots: simply displaying a picture of a face or
an abstraction resembling a face increases contributions (24, 25).
Such effects imply that the psychology governing our reputations
operates at the intuitive level (24)—that is, people do not neces-
sarily deliberate over the reputational gains of every cooperative
action, and instead rely on heuristics. Such an intuitive psychology
might develop if the heuristics usually work (26, 27). For example,
if seeing something that looks like a face is usually an accurate
indication that someone is watching, then it may pay to give more
whenever in the presence of something that looks like a face, even
though a clever researcher may exploit this heuristic to induce
people into giving a little more in an experiment. Moreover, there
are reputational gains to cooperating without deliberating about
the decision. Namely, people are perceived as being more trust-
worthy when cooperation is the automatic behavior. This, too, can
lead people to rely more on cues and heuristics (28).

www.pnas.org/cgi/doi/10.1073/pnas.1524899113

In this paper, we report the results of a large field experiment in
which we subtly increased perceived observability to motivate
contributions to a real-world public good: voting. The experiment
involved sending get-out-the-vote (GOTV) letters to citizens be-
fore the 2010 General Election (total n = 770,946). There were
three conditions. Those assigned to the best practices condition
(“Best”; n = 346,929) were mailed a GOTV letter containing
several messaging elements that have been shown to increase
turnout (see Fig. S1 for complete reproduction of all letters and
Tables S1 and S2 for balance checks across treatments). Those
assigned to the best practices-plus-increased probability of ob-
servability condition (“Best plus Observable”; n = 347,054) were
sent a GOTV letter that was identical to the one sent to those in
the Best condition with two exceptions. First, at the top right
corner of the page, these letters included the message, “You may
be called after the election to discuss your experience at the polls.”
Second, a paragraph was also added at the end of the GOTV letter
reinforcing this message. See Fig. 1. Those assigned to the control
received no GOTYV letter (n = 76,963).

The outcome measure of interest is voter turnout. Those assigned
to the Best condition voted at meaningfully higher rates than those
assigned to control (41.36% vs. 40.88%, z = 2.52, P = 0.012). All
analyses control for preexperiment stratifications, although results
hold without these controls. The GOTV letter sent to those in the
Best condition increased turnout by 0.48 percentage points. Meta-
analyses of 79 experiments examining the impact of typical non-
partisan GOTV letters show that the average treatment effect is
0.194 percentage points (29). This means that the GOTV letter sent
to those in the Best condition was more than twice as effective as
the typical GOTV letter [F(y 770015) = 2.37, P = 0.12]. As described
in Methods, one reason this GOTV letter may have been especially

Significance

Reputational concern is one reason people perform behaviors that
are good for society but have little benefit for individuals (e.g.,
energy efficiency, donation, recycling, voting). In order for a be-
havior to influence reputations, it must be observable. However,
many strategies for encouraging these behaviors involve com-
municating privately and impersonally (e.g., mail, email, social
media) with little or no observability. We report a large-scale field
experiment (N = 770,946) examining a technique for harnessing
the benefits of observability when encouraging these behaviors
privately. Get-out-the-vote letters become substantially more ef-
fective when they say, “We may call you after the election to ask
about your voting experience.” This technique can be widely used
to encourage society-benefiting behaviors.
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Best Practices Condition

AMERICA VOTES

[Date]

Dear (Name],

n Elactinn Naw N, h 2 2010

You’'re a voter. Thank you for voting in 2008! Public records show that
you voted in the most recent election. Again, thank you. It is people
like you who decide the future of our country by getting out to the

Best Practices + Increased Probability of Observability Condition

AMERICA VOTES

[Date]

Dear [Name],

nall on Electinn Daw h 2. 2010

You may be called after the
election to discuss your
experience at the polls.

You’'re a voter. Thank you for voting in 2008! Public records show that
you voted in the most recent election. Again, thank you. It is people
like you who decide the future of our country by getting out to the

Letters are fully reproduced in 3. Note that letter in best practices + heightened observability condition

ends with a paragraph reinforcing observability.

Fig. 1. Treatment letters.

potent is that it already contained several elements highlighting
the observability of whether one votes. The content of the
GOTV letter sent to those in the Best-plus-Observable condition
amplified the suggested observability above and beyond what was
suggested in the letter sent to those in the Best condition. At
$0.34 per letter, the letter sent to those in the Best condition cost
$71 per net vote.

The GOTYV letter sent to those assigned to the Best-plus-
Observable condition increased turnout by 0.72 percentage points
compared with the control group (41.60% vs. 40.88%, z = 3.80, P <
0.001). This GOTV letter was more effective than that sent to those
in the Best condition (41.60% vs. 41.36%, z = 2.13, P = 0.033). That
is, adding observability to the already-effective GOTV letter sent to
those in the Best condition increased the impact of the GOTV letter
by 0.22 percentage points—a 51% improvement that is larger than
the average impact of the typical GOTV letter. The GOTV letter
sent to those in the Best-plus-Observable condition was more than
three times as effective as the typical GOTV letter [F(1770915) = 7.95,
P < 0.01]. The GOTYV letter sent to those in the Best-plus-Observ-
able condition cost $47 per net vote—less than one-third of the $175
per net vote generated from the typical GOTV letter (29). See Fig. 2.

Why does the prospect of a follow-up call increase voting? As
with most studies of observability, we cannot rule out that people
consciously responded to the intervention—that they deliberated
on the benefits of voting and evaluated them as greater in the Best-
plus-Observable condition. However, the fact that the future call
was uncertain, and that if it did happen it would entail a conver-
sation with a total stranger, suggests this is unlikely. Instead, it
seems more plausible that the intervention acted on a nonconscious
level, as in the eyespot studies (24, 25). For example, the prospect
of a follow-up might have activated feelings of accountability (30)
or served as a reminder of future social interactions in which voting
might be discussed (e.g., mental simulation).

20of 3 | www.pnas.org/cgi/doi/10.1073/pnas.1524899113

We also cannot rule out that factors not directly related to public
goods contributed to the intervention’s success. In particular, the
intervention might motivate one to vote simply to avoid disap-
pointing or confronting a concerned party. Or people may vote to
avoid the unpleasant experience of having to lie—to claim that one
voted when one did not (31). If so, the intervention may work in
additional settings. For example, a counselor or advisor may be
able to motivate students to follow through on their assignments
and studying by scheduling weekly meetings.

We speculate that repeated attempts to increase people’s per-
ceptions of observability by suggesting the prospect of a follow-up
contact will become decreasingly effective if follow-up contacts are
not made. The intervention will lose credibility, and so it will not
heighten perceptions of the reputation consequences of contrib-
uting. Therefore, we suggest that this intervention will be most
effective when the chance of follow-up is credible (e.g., because a
follow-up survey or in-person interaction is already planned).

Our study makes three contributions. The first is practical. Many
solicitations for contributions are made privately—for example, by
mail, over email, or by posting on social media platforms such as
Facebook and Twitter. These account for a large portion of fund-
raising: direct mail fundraising accounts for roughly 20% of all
charitable donations, and online fundraising accounts for another
7% and is rapidly growing (32). Candidates and political groups
regularly encourage constituents to vote using these same pri-
vate communications media. Thus, for many practitioners, our
results provide a practical, inexpensive, and effective strategy
for increasing observability when soliciting public goods con-
tributions via private communication.

Second, our results add to the field evidence that public goods
contributions can be increased by making contributions more ob-
servable—even by merely suggesting that there may be magnified
observability. Finally, our results provide additional evidence that

Rogers et al.
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0.80%

0.72%

+.22%* I
0.48% L

0.60%

Increase in
turnout from
GOTV letter as 0.40%
compared to

control
0.19%
0.20%
0.00% T
Typical GOTV Best Best + Observable
Letter”

Fig. 2. Adding observability to a GOTV letter increases impact more than
the average impact of a typical GOTV letter. AFrom metaanalysis of 79
randomized experiments of typical GOTV letters (29); turnout in the control
group was 40.88%; *P < 0.05; Best and Best-plus-Observable bars represent
comparison to this experiment'’s control group, whereas typical GOTV letter
bar represents comparison to control groups included in the metaanalysis.

voting can be increased by interventions that might affect reputa-
tions (e.g., refs. 13 and 33-37).

Methods

The GOTV letters were sent from an independent 501(c)(4) organization that
was likely unfamiliar to recipients, America Votes. America Votes selected the
experiment universe based on three criteria using data provided by the political
data vendor Catalist, LLC (38). First, individuals had to reside in 1 of 29 targeted
battleground congressional districts chosen based on the organization’s po-
litical objectives and expectation that the elections would be close. Second,
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only one individual per household could be included. Third, using predictive
models developed by Catalist, individuals had to be predicted to be politically
“progressive” and to have a low-to-moderate propensity to vote in the 2010
General Election. This resulted in a population that was 60% female, 15%
African American, and averaged 43 y of age. The experiment universe included
645,035 individuals who voted in the 2008 General Election and 160,721 indi-
viduals who did not vote in the 2008 General Election but who had registered
to vote in the 2010 General Election. Before being randomly assigned to one of
the three conditions, the experiment universe was stratified by whether indi-
viduals voted in the 2008 election, and by their congressional district.

The GOTV letters emphasized the descriptive social norm that many others
would vote (33). They also reinforced the civic identity by highlighting that
“people like you” will vote (36). Another messaging element in the GOTV
letters involved a callout box in which targets were to write their voting plans,
reflecting work on the power of implementation intentions on turnout and
other health behaviors (34, 39). The GOTV letters also expressed gratitude for
the targets’ past political actions, and a hope that public records would show
that targets will have voted in the upcoming 2010 election (35). For those who
had voted in the 2008 General Election, the letter thanked them for voting in
2008, and for those who had not voted in the 2008 General Election but had
registered to vote in the 2010 General Election, it thanked them for regis-
tering. This was the only difference in the messaging content between those
who had voted in 2008 and those who had not. Note that this GOTV letter
already indicates to voters that their behavior is observable. This indication
could mute any effect of adding an explicit suggestion that whether people
vote may be observable.

Voter turnout data were collected by Catalist, LLC, from publicly reported
administrative records. Turnout data were missing for one district, MA-10,
which has been excluded from all analyses. We administered a survey to a
subsample of targets 2 mo after the election, but it is not relevant to this
manuscript. All analyses use logistic regression controlling for preexperiment
strata: dummies for congressional districts, and 2008 vote history.
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Best Letter (2008 voters)

AMERICA VOTES

[Date)

Dear [Name],

You're a voter. Thank you for voting in 2008! Public records show that
you voted in the most recent election. Again, thank you. It is people
like you who decide the future of our country by getting out to the
polls on Election Day, November 2, 2010.

This year, voters like you will join HUNDREDS of THOUSANDS of other
[STATE] and cast a ballot on Election Day.

This election is important, and people like you will choose who
represents us in Washington. You were a voter in 2008, you are still
a voter.

Voting takes a plan.

O will you vote on Election Day Tuesday November 2nd?

O what time will you vote?

O How you will get to your polling place?

C

We hope the public record shows that you were a voter again this
election so we can thank you again.

Remember, when you see people wearing “I Voted” stickers and waving

signs on Election Day, it is time to join the millions of Americans who
will vote this year.

Sincerely,

7()(/// Tt :(—yr’/‘(%/
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Best+Observable Letter (2008 voters)

AM ER'CA JOTES You may be called after the

election to discuss your
experience at the polls.

[Date]

L T

z

D\

Dear [Name],

You‘re a voter. Thank you for voting in 2008! Public records show that
you voted in the most recent election. Again, thank you. It is people
like you who decide the future of our country by getting out to the
polls on Election Day, November 2, 2010.

This year, voters like you will join HUNDREDS of THOUSANDS of other
[STATE] and cast a ballot on Election Day.

This election is important, and people like you will choose who
represents us in Washington. You were a voter in 2008, you are still
a voter.

Voting takes a plan.
O will you vote on Election Day Tuesday November 2nd?

O what time will you vote?

O How you will get to your polling place?

We hope the public record shows that you were a voter again this
election so we can thank you again.

Remember, when you see people wearing “I Voted” stickers and waving

signs on Election Day, it is time to join the millions of Americans who
will vote this year.

We may call you after the election to learn about your voting

experience. We are interested in what voting on Tuesday was like for
you. Please pay careful attention, and possibly even take notes. We
look forward to talking with you after the election about your vote.

Sincerely,

(y(}(m Tt z- gerald

Fig. S1. (Continued)
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Best Letter (2010 registrants)

AMERICA VOTES

[Date)

L T

z

Dear [Name],

D\

Thank you for registering to vote! Public records show that you are
newly registered for the upcoming election. Again, thank you. It is
people like you who decide the future of our country by getting out to
the polls on Election Day, November 2, 2010.

This year, voters like you will join HUNDREDS of THOUSANDS of other
[STATE] and cast a ballot on Election Day.

This election is important, and people like you will choose who
represents us in Washington. You were a voter in 2008, you are still
a voter.

Voting takes a plan.
O will you vote on Election Day Tuesday November 2nd?

O what time will you vote?

O How you will get to your polling place?

We hope the public record shows that you are a voter in this election
so we can thank you again.

Remember, when you see people wearing “I Voted” stickers and waving
signs on Election Day, it is time to join the millions of Americans who
will vote this year.

Sincerely,

(%}nw {7’/_'/:—5/(’/'(1/(/
T

Fig. S1. (Continued)
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Best+Observable Letter (2010 registrants)

You may be called after the
election to discuss your
experience at the polls.

AMERICA VOTES

[Date]

Dear [Name],

Thank you for registering to vote! Public records show that you are
newly registered for the upcoming election. Again, thank you. It is
people like you who decide the future of our country by getting out to
the polls on Election Day, November 2, 2010.

This year, voters like you will join HUNDREDS of THOUSANDS of other
[STATE] and cast a ballot on Election Day.

This election is important, and people like you will choose who
represents us in Washington. You were a voter in 2008, you are still
a voter.

Voting takes a plan.
0O will you vote on Election Day Tuesday November 2nd?

[0 what time will you vote?

O How you will get to your polling place?

We hope the public record shows that you are a voter in this election
so we can thank you again.

Remember, when you see people wearing “I Voted” stickers and waving

signs on Election Day, it is time to join the millions of Americans who

will vote this year.

We may call you after the election to learn about your voting
experience. We are interested in what voting on Tuesday was like for
you. Please pay careful attention, and possibly even take notes. We
look forward to talking with you after the election about your vote.

Sincerely,

(;2660? g;a}::({77%4%/

Fig. S1. Full letters.

Table S1. Balance check across demographics

Treatment group % Female % Democrat % African American 2008 primary turnout 2006 general turnout Average age*

Control 59.78% 55.14% 15.28% 32.04% 80.66% 43.34
(n =76,963) 46,008 42,437 11,760 24,659 62,078 76,498

Nonobservable 59.67% 55.02% 15.59% 31.96% 80.69% 43.24
(n = 346,929) 207,013 190,880 54,086 110,879 279,937 344,874

Observable 59.72% 55.09% 15.55% 32.10% 80.69% 43.29
(n = 347,054) 207,261 191,192 53,967 111,404 280,038 344,899
Multinomial logistic regression: LR chi2(12) = 8.96, P = 0.7063.

*Age was missing for a small percentage of the observations.
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Table S2. Balance check across congressional districts

District Control Best Best plus observable Total
AZ5 3,076 13,879 13,906 30,861
3.82% 3.83% 3.83% 3.83%
cA 11 2,801 12,459 12,485 27,745
3.48% 3.44% 3.44% 3.44%
FL 22 3,489 16,233 16,230 35,952
4.34% 4.48% 4.47% 4.46%
1A 3 3,325 14,378 14,354 32,057
4.13% 3.97% 3.96% 3.98%
IL 10 2,524 11,322 11,309 25,155
3.14% 3.12% 3.12% 3.12%
IL 14 2,374 10,808 10,807 23,989
2.95% 2.98% 2.98% 2.98%
IL 17 2,339 10,713 10,744 23,796
2.91% 2.95% 2.96% 2.95%
IN 9 3,204 14,767 14,762 32,733
3.98% 4.07% 4.07% 4.06%
MA 10 3,506 15,642 15,662 34,810
4.36% 4.31% 4.32% 4.32%
MD 1 3,221 14,424 14,427 32,072
4.00% 3.98% 3.98% 3.98%
MI 7 2,349 10,244 10,247 22,840
2.92% 2.83% 2.83% 2.83%
Ml 9 2,841 12,955 12,965 28,761
3.53% 3.57% 3.57% 3.57%
MN 1 3,662 16,599 16,622 36,883
4.55% 4.58% 4.58% 4.58%
NC 8 3,418 15,713 15,717 34,848
4.25% 4.33% 4.33% 4.32%
ND 1 1,294 5,805 5,783 12,882
1.61% 1.60% 1.59% 1.60%
NY 19 2,877 12,982 12,978 28,837
3.58% 3.58% 3.58% 3.58%
NY 23 1,699 7,835 7,827 17,361
2.11% 2.16% 2.16% 2.15%
NY 24 2,888 13,361 13,374 29,623
3.59% 3.69% 3.69% 3.68%
OH 15 4,235 19,019 19,035 42,289
5.26% 5.25% 5.25% 5.25%
OH 18 3,485 15,735 15,770 34,990
4.33% 4.34% 4.35% 4.34%
PA 10 2,932 13,307 13,304 29,543
3.64% 3.67% 3.67% 3.67%
PA 11 1,782 8,123 8,113 18,018
2.21% 2.24% 2.24% 2.24%
PA 12 1,676 7,378 7,372 16,426
2.08% 2.03% 2.03% 2.04%
PA 15 2,258 9,797 9,802 21,857
2.81% 2.70% 2.70% 2.71%
PA 3 2,068 9,461 9,473 21,002
2.57% 2.61% 2.61% 2.61%
PA 7 2,941 12,926 12,930 28,797
3.65% 3.57% 3.56% 3.57%
SD 1 3,192 14,325 14,317 31,834
3.97% 3.95% 3.95% 3.95%
Wi 7 2,761 12,474 12,476 27,71
3.43% 3.44% 3.44% 3.44%
WI 8 2,252 9,907 9,925 22,084
2.80% 2.73% 2.74% 2.74%
Did not vote in 2008 16,048 72,314 72,359 160,721
19.94% 19.94% 19.95% 19.95%
Voted in 2008 64,421 290,257 290,357 645,035
80.06% 80.06% 80.05% 80.05%
Total 80,469 362,571 362,716 805,756

LR chi2(58) = 25.91; Pr = 1.000.
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Promoting Cooperation in the Field

Gordon Kraft-Todd®, Erez Yoeli®, Syon Bhanot®, David Rand®
February 18, 2015
Abstract

We review the growing literature of field experiments designed to promote cooperative behavior in
policy-relevant settings outside the laboratory (e.g. conservation, charitable donations, voting). We focus
on four categories of intervention that have been well studied. We find that material rewards and
increased efficacy, interventions focused on altering the costs and benefits of giving, have at best mixed
success. Social interventions based on observability and descriptive norms, conversely, are consistently
highly effective. We then demonstrate how a theoretical framework based on reciprocity and reputation
concerns explains why social interventions are typically more effective than cost-benefit interventions,
and suggests ways to make cost-benefit interventions more effective. We conclude by discussing other
less-studied types of intervention, and promising directions for future research.
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Introduction

Many of society’s biggest policy challenges—protecting the environment, providing healthcare,
education, and safety, encouraging participation in the democratic process—are social dilemmas. These
challenges require individuals to bear personal costs in order to benefit others, a behavior that is typically
defined as “cooperation” [1]. There is a long tradition in both the social and natural sciences of studying
cooperation theoretically using mathematical models and computer simulations, and of validating the
theory empirically using laboratory experiments (for reviews, see Camerer and Fehr [2002] and Rand and
Nowak [2013]). These lines of research are particularly exciting because, in addition to advancing
scientific understanding, their results have the potential to provide insights into how to solve real-world
social dilemmas.

It is often unclear, however, how to translate the findings of this (often abstract) literature to policy-
relevant contexts. In particular, cost-effectiveness and practical feasibility are issues that are not typically
relevant to (and thus not considered by) theory or lab experiments, but are essential for real-world
applications. To bridge this gap, social science researchers have increasingly begun to perform field
experiments exploring cooperation outside the laboratory. By using random assignment—the central tool
of laboratory experiments—in the context of real-world social dilemmas, these studies enable researchers
to draw clear conclusions about causality while also providing the external validity critical for policy
recommendations.

Here, we provide an overview of this burgeoning literature investigating ways to promote real-world
cooperation. We identify four categories of intervention that have been widely studied and summarize
each (see Figure 1 for an overview). We then present a synthesis based on our theoretical understanding
of the ultimate explanations for human cooperation. We show how this synthesis illuminates why some
interventions usually succeed, and how it provides suggestions for ways to increase the effectiveness of
others. Finally, we conclude with a discussion of other intervention categories which have been less
thoroughly explored, and suggest directions for future work.

Interventions to promote cooperation in the field

Cost-Benefit Interventions

We begin by describing two classes of intervention rooted in a model of decision-making whereby people
give because they derive some benefit from the outcomes of others (i.e. are “altruistic”) [3]. From this
theoretical perspective based on altruism, the choice of whether to cooperate involves weighing the cost
to one’s self against the benefit gained by others. Therefore these “Cost-Benefit Interventions” seek to
change the (actual or perceived) costs and benefits of cooperation to increase its attractiveness: material
rewards decrease the cost to the actor, and increased efficacy increases the benefits to the recipient.
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Figure 1. Summary of findings in this review

Material rewards

Some studies sought to decrease cooperation’s cost to the self by offering material rewards in exchange
for cooperating, such as cash, t-shirts or mugs, with mixed success [4-15]. For example, Landry et al [12]
entered people who contributed to a fund-raiser into raffles to win a personal cash prize, and found a 47%
increase in the amount of money raised relative to controls with no raffle. Lacetera, Macis and Slonim
[2012], on the other hand, explored the effect of providing t-shirts at blood drives run by the Red Cross.
They found that participation rates increased by about 25% at locations offering incentives, but that this
increase was largely driven by participants that would have donated elsewhere instead traveling to
locations that offered the reward. In the domain of energy, Yoeli, Hoffman, Rand and Nowak [2013]
found that paying people $25 to sign up for a blackout prevention program had little effect on
participation rates.

Increased efficacy

Other studies aimed to increase the perceived efficacy of contributing (i.e. the benefit created for others)
either by supplementing donation amounts using matching or seed funds or by providing information that
emphasizes the positive effects of contributing. Such efforts have also met with mixed success [12, 13,
16-24]. For example, Karlan and List [2007] found that offering matching funds increased donations to a
charity by 19% compared to no matching funds, but that givers were insensitive to the size of the offered
match; but Karlan, List and Shafir [2011] did not find any significant effect of matching grants on average
giving. Seed money can increase perceived efficacy of giving by making it more likely that a fundraising
goal is reached (a threshold effect), or by signaling an organization’s quality (e.g. that the organization
has been vetted by large, experienced donors). For example, List [2002] solicited charitable donations to
purchase a $3,000 computer for a non-profit organization, and found that the average donation was more



than 7 times larger when potential donors were told that seed money had already paid for 67% of the goal,
compared to 10% of the goal. However, Chen, Li and MacKie-Mason [2006] found that in a fundraising
campaign for the Internet Public Library, advertising a seed donation that covered half of the fundraising
goal ($10,000 out of $20,000) did not significantly increase contributions compared to a standard
voluntary contribution mechanism (simply announcing a goal of $20,000). (Note that seed money may
also have some element of descriptive norm information; see below.)

Thus, overall, the results are mixed. While Cost-Benefit Interventions may sometimes increase

cooperation, they have been found to be ineffective in a number of cases. Therefore, it would be useful
for policymakers to have other forms of intervention at their disposal.

Social Interventions

We now turn to two classes of intervention which rely on social factors rather than material factors:
observability makes the actor’s behavior observable to others and descriptive norms provide information
about others’ behavior to the actor. While the simple economic model of decision-making described
above (where people weigh material costs and benefits) would not predict these interventions to be
effective, theoretical and experimental work from biology, psychology and behavioral economics
suggests that they have promise (for a review, see Rand, Yoeli and Hoffman [2014]). An additional
attractive feature of these “Social Interventions,” relative to most Cost-Benefit Interventions, is that they
are typically very inexpensive and easy to implement.

Observability

Making one’s contribution decision observable by others has consistently been found to increase
cooperation [4, 6, 27-40]. For example, Yoeli, Hoffman, Rand and Nowak [2013] found that subjects
were three times more likely to participate in a blackout prevention program when they enrolled by
writing their names and apartment numbers on a publicly posted signup sheet, rather than just an
anonymous ID number. Even subtle manipulations that only give the impression of being observed can
increase cooperation. For example, posters of eyes have been found to increase honor-system payments
for coffee in a university office by 276% (compared to images of flowers) [38], reduce the amount of
litter left on university dining hall tables by 69% (compared to posters of flowers) [32], and increase
money donated to charity collection buckets in a supermarket by 48% (compared to images of stars) [40].

Descriptive norms

People are more likely to cooperate when they are told that others have cooperated, implying that
cooperation is the social norm [10, 20, 23, 24, 35, 39, 41-58]. (Note that this type of intervention is the
converse of observability: here you are informed about the behavior of others, rather than others being
informed about your behavior.) For example, Frey and Meier [2004] increased the number of students
contributing to a campus charity by 2.3% by informing them that 64% of students had contributed in the
past (compared to informing them that 46% of students had contributed in the past). Goldstein, Cialdini
and Griskevicius [2008] increased towel reuse by 9% in hotels by informing guests that 75% of previous



guests had reused their towels, compared to a standard environmental appeal (i.e. “Help Save the
Environment”). This approach has been successfully applied in the energy domain by companies such as
OPower and Enertiv, improving conservation by comparing customers’ consumption to that of their peers
(e.g., Allcott [2011], Ayres, Raseman and Shih [2012]). However, descriptive norms can also have
perverse effects for some people: Bhanot [in prep] found that ranking consumers’ water use relative to
their neighbors may decrease conservation among those who conserved more than the norm. There is
some evidence that this “backsliding” to the norm (known as the “boomerang effect”) may be prevented
by framing the rank ordering as a competition [53], or by messages about cooperating being the
appropriate behavior (i.e. injunctive norms, as in Schultz, Nolan, Cialdini, Goldstein and Griskevicius
[2007]).

Synthesis: Reciprocity shapes human cooperation

What explains why Social Interventions seem to be more effective than Cost-Benefit Interventions? And
to what extent will the results of these specific field experiments generalize to other field settings? A
theoretical understanding of human cooperation helps to answer these applied questions (and the patterns
observed in these applications help to validate and extend our theoretical understanding) [26]. While there
are many explanations for why people cooperate, we argue that the concept of reciprocity is particularly
useful for organizing the literature on promoting cooperation in the field.

A key feature of human behavior is that future consequences often exist for your choices today. When
interactions are repeated or reputations are at stake, cooperation can be in your long-run self-interest: it is
worth paying the cost of cooperating today in order to earn the benefits of others’ reciprocal cooperation
with you in the future [1, 59, 60]. As a result, our preferences are shaped by reciprocity, and we typically
develop reciprocally cooperative intuitions or “social heuristics” [1, 61-64]. Thus, although people may
not always explicitly deliberate over the impact of their actions on their reputations, reciprocal concerns
are deeply rooted in human psychology and influence our intuitive, gut responses.

This theoretical account of human prosociality makes predictions regarding which interventions will work
better than others: those interventions that best engage people’s sense of reciprocity should be most
effective. Indeed, the field experiments reviewed here fit this pattern. The highly effective Social
Interventions strongly invoke reciprocity. Observability engages subjects’ reputational concerns by
allowing others to better observe—and thus reciprocate—their good deeds. And Descriptive norms
engage reciprocal concerns by providing information about how others have acted, and therefore what
others are likely to expect of you (i.e. which of your actions will be rewarded and punished).

Conversely, the Cost-Benefit Interventions that met with only mixed success do not engage reciprocity
and reputation, or even worse, sometimes undercut these concerns. Material rewards for being
cooperative can “crowd out” the reputational benefits that typically come with contributing [7, 65, 66]:
they make it unclear whether contributions were made because you are actually a cooperative person (and
thus deserving of a good reputation, both in the eyes of others and of yourself), or just for the selfish
purpose of receiving the material reward [67]. This perspective suggests that material rewards that benefit
other people as well as the cooperator might be more effective, because they may seem less indicative of



a self-interested motive; for example, a party for the team that raises the most money in a fundraiser, or
the suite that uses the least electricity in a dorm. Increased efficacy has two issues from a reciprocity
perspective. First, the cost of one’s cooperation is typically much easier for others to observe than the
beneficial effects, as those benefits typically occur later, and are more diffuse and are harder to quantify.
Second, increased efficacy of your contribution arising from donation matching may not feel attributable
to you, but instead to those who contributed the match money. For both of these reasons, increased
efficacy may not bring greater reputational gains (or lead to one feeling like a better person for having
contributed). This perspective offers a potential solution: make efficacy of contributions publicly
observable to others. For example, when listing the amount people donated to a cause, include the match
amount in each individual’s donation total.

This reciprocity framework also sheds light on whether, and when, these interventions will be effective in
contexts beyond those in which they were tested. Reciprocity and reputation are dominant features of
human social interaction across settings [68]. Thus we expect interventions based on these principles to be
widely effective. This is particularly true in settings where reputational concerns are greatest, that is,
when we have particularly valuable relationships with those who can observe our behavior. For example,
the blackout reduction study of Yoeli, Hoffman, Rand and Nowak [2013] found that observability had a
much bigger effect among apartment owners (who typically have long-term relationships with their
neighbors) than among renters (who are more transient).

Further implications arise from the fact that reciprocity and reputation concerns may often be operating at
an intuitive, rather than explicitly conscious, level [1, 61-64, 69, 70]: interventions that more heavily
engage intuitive, emotional processes may be more effective in promoting cooperation. Consistent with
this prediction, Small, Loewenstein and Slovic [2007] found that people were more willing to donate to
emotional salient “identifiable victims” than to causes described with rationally compelling statistics.
Furthermore, subjects in their experiments donated more to identifiable victims when primed to make
their decision emotionally or “go with their gut,” and subjects in the economic cooperation games
experiments of Rand, Greene and Nowak [2012] and Rand, Peysakhovich, Kraft-Todd, Newman,
Wurzbacher, Nowak and Greene [2014] contributed more to the public good when forced to decide more
intuitively. Such results provide another reason Cost-Benefit Interventions may sometimes be ineffective:
these interventions typically aim to change the results of conscious, deliberative calculations regarding
costs and benefits, rather than appealing to donors’ intuitions.

Our theoretical framework also suggests important limitations to the Social Interventions. One must
beware not to “crowd out” cooperation by making reputational rewards too explicit: in the same way that
material rewards can suggest selfish motives for cooperation, so too can explicit reputational rewards
[69]. Additionally, reciprocity and reputation concerns will only motivate cooperation if cooperating is
typically perceived as desirable: in communities which disparage cooperation in a particular domain,
many of these interventions are unlikely to work (e.g. fund raising for the National Rifle Association in
politically liberal communities, or for environmental sustainability in politically conservative
communities) [27, 50, 73].



Future directions

In addition to the four categories of intervention we have discussed here, numerous other approaches to
promoting cooperation have been explored in the field. These include non-contingent gifts to induce
reciprocal feelings of obligation [22, 39, 74-78]; setting defaults such that non-cooperation requires
actively opting out [16, 42, 79]; solicitations explicitly asking people to cooperate [15, 80-83]; the
framing of such solicitations [84]; variation of the characteristics of the people making such solicitations
[13, 35, 37]; participatory decision-making, whereby cooperators get to give input on what public goods
are produced [36, 37]; and instrumental information enabling cooperation (e.g. real-time feedback on
home energy use) [10, 12, 48-51, 57, 58, 85]. Expanding the policymaker’s toolkit via further exploration
of these and other potential interventions is a critical direction for future research on human cooperation.
In doing so, the theoretical perspective we present here can help to illuminate which approaches are
particularly promising, and provide guidance on how to optimize their effectiveness.

Finally, we end by suggesting one additional avenue for further investigation. A topic that has received
little attention in the context of field experiments on cooperation is the formation and modification of
habits. Rather than one-time actions, the solutions to many real-world public goods require long-term
behavior modification [86]. A large of body of evidence from social and cognitive psychology suggests
that we internalize behaviors that are typically successful, and adopt them as intuitive default responses
[87-89]. Thus particularly successful interventions will help to overcome habitual inertia, further
increasing the initial gains. Understanding which interventions most effectively build cooperative habits,
and what factors contribute to treatment persistence more generally, is of great importance for effecting
real-world change.
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