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What makespeoplewi | | i ng to pay costs to help others,
Why does the extent of such behaviors vary markedly across cultures? To shed light on these
guestions,we explore the role offormal institutionsi n s haping individual so

punishment. In Study 1 (N=707) we found that the quality of instituti ons enforcing
cooperativeness (police and courtdhat American participants reported beingexposed tan
daily life was positivelyassociatedwith Dictator Game (DG) giving, but had no significant
relationship with punishment in a Third -Party Punishment Game(TPPG). In Study 1R
(N=1,705), we replicated thepositive relationship betweenreported institutional quality and
DG giving. In Study 2 (N=516) we experimentally manipulaed institutional quality in a
repeated Public Goods Gamewith a centralized punishment institution. Consistent with
Study 16s cor r e foand that cemttalizad @unigHimensled towignificantly
more prosociality in a subsequentDG compared to a nepunishment control, but had no
significant direct effect on subsequentTPPG punishment (only an indirect effect via
increased DG giving) Thus we presentconvergent evidence that the quality of institutions
one i s expos e dsubsequénprasocialitydbut movpanisidment.dhese findings
suppat a theory of social heuristics,suggest boundary conditions on spillover effects of
cooperation,and demonstrate the power of effective institutions fomstilling habits of virtue
and creating cultures of cooperation
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1. Introduction

The willingness to do what is right, even when it is personally costly, is a central part of
what makes society function. In particular, people regularly bear costs in order to create benefits
for othersi that is, they cooperate. For decades, researabawss the social and natural sciences
have investigated what makes individuals choose to engage in cooperation despite the personal
costs involvedAxelrod & Hamilton, 1981; Batson, ean, Ackerman, Buckley, & Birch, 1981;

R. Campbell & Sowden, 1985; Chakroff & Young, 2014; Chudek & Henrich, 2011; Cushman &
Macindoe, 2009; Galinsky & Schweitzer, 2015; Hamlin, Wynn, & Bloom, 2007; Kiyonari, Tanida,
& Yamagishi, 2000; KrafTodd, Yoeli,Bhanot, & Rand, 2015; Paluck, Shepherd, & Aronow,
2016; Raihani, Thornton, & Bshary, 2012; Rand & Nowak, 2013; Tooby & Cosmides, 1990; Van
Lange, De Bruin, Otten, & Joireman, 1997)

One class of answers comes in therfoof mechanisms that resolve the dilemma of
cooperation by creating future benefits for cooperation, and/or future punishments for failing to
cooperate (e.g. repeated interactions, reputation systems, ostracism, and sanctioning institutions;
for a reviewseeRand and Nowak (2018)The incentives provided by these mechanisms make it
so that even selfterested individuals may choose to cooperate Dgaber, Fudenberg, and Rand
(2014) , and such fAstrategico cooperation | ikely
behaviors that typify human societies.

Yet it is also clear that people often enge:e
where it is trul y-interestto do sd foo exampls, intha comtextiotdtot s e | f
anonymous interactions. Importantly, a robustly obsergatiife of such pure cooperation is that,
despite playing a key role in promoting the collective good, the extent to which people cooperate
with strangers varies markedly across cultBake et al., 2015; Cappelen, Moene, Sgrensen, &
Tungodden, 2013; Gachter, Herrmann, & Thoni, 2010; Henrich et al., 2005; Henrict2eigj.,

Sapienza, Zingales, & Guiso, 2006; Yamagishi, Hashimoto, & Schug,.2008)

What makes people Miihg to engage in pure cooperation in the first place? And what
explains largescale variation in that willingness? Here, we seek to shed new light on these
guestions using insights regarding ttagnitive underpinnings of cooperation. We argue that
formal institutionswhich increaseccountability and enforcement create-tlgpvn incentives to
cooperateleading people to adopt heuristics prescribing cooperation which get applied even in
pure cooperation settings beyond the reach of any institution; ancrdisacultural variation in
the quality of these formal institutions therefore helps to explain-cxdasral variation in levels
of pure cooperation.

Central to this reasoning is the idea that any given cooperation decision is shaped not just
by the cbtails of the situatiorfe.g. presence or absence of incentives to cooperate), but also by
what behaviors have worked wellinthe contextdf e d e ci d e r 0 &otpeasguatiomsx per i ¢
(Bear & Rand, 2016; Chudek & Henrich, 2011; Kiyonari et al., 2000; Rand et al., Tafihdsello,
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Melis, Tennie, Wyman, & Herrmann, 2012; Tooby & Cosmides, 1990; Van Lange et al., 1997,
Yamagishi et al., 2008)n particular, prior experience with situations where cooperasiam

o n e 0 srunlselfmtgrest may lead one to sometimes cooperate even in the context of pure
cooperatiori the incentives to cooperatethate st i n many settings may
where such incentives are lacking.

We focushereon a particular spillovebased theory that is more explicitly cognitive than
most others: the Social Heuristics Hypothesis (SHB¢ar & Rand, 2016; Rand et al., 2018he
SHH applies the duadrocess model of decisianaking(Evans, P08; Kahneman, 2003; Sloman,
1996; Stanovich & West, 2000Wwhere decisions are conceptualized as resulting from the
interaction ofrelatively intuitive versus deliberative cognitive processes, to the consideration of
spillover effects. The SHH argues that people develop heurfsticsocial interaction that are
shaped by daily social experienceBhese social heuristics provide fast, rafehumb
implementations of strategies that are typically successful and therefore become automatized as
default responses. It then requires lolation to override these defaults in atypical situations
where the incentives do not match those of daily life. As a result, intuitive responses tend to treat
(atypical) pure cooperation settings as if they were (typical) interactions involving future
consequences (and therefore incentives to cooperate). The SHH provides an adaptive logic for
spillovers: because deliberation is often costly, it can be advantageous to rely on cognitively
efficient but inflexible social heuristics, especially when one rmagte decisions quickly or one
is distracted or fatigued (for a formal evolutionary game theoretic demonstratidBeaeand
Rand (2016) Empirical support for th&HH comes for example,from the observation that
experimentally inducing participants to decide nubgkberatively(or lessntuitively) leads to less
cooperationi as shown in a mefanalysis of51 pure cooperatn studieswhere cognitive
processig mode was experimentally manipulatedsing cognitive load, time constraints, ego
depletion, or intuition inductiondand, 2016b)

In addition to explaining why people should ever engageune cooperation at all, this
framework also offers an explanation for crosétural variation in pure cooperation: institutional
incentivesto cooperatethe quality of whichvariesmarkedly across cultures. Formal institutions
(e.g. legal systems, finaral markets, religious codes, or organizational rules) creatddom
incentives designed to shape behavior, often punishing wdoers, compensating victims, and
rewarding those who act to benefit the greater good. Basédisologic, when institutios are
strong, there are correspondingly strong incentives to cooperate in typical interacaimhshis
should lead people living under those institutions to develop cooperative social heuristics.
Conversely, whennstitutions are weake(g. corrupt lega or political systems, ineffective
policing),i t i s of t e n-interestto dooperaienleadirsy tosthe lddvelopment of social
heuristics that prescribe selfishness. Therefore, we predict that there should be a causal relationship
between instittional quality and pure cooperation in settings beyond the reach of institutional
i ncentives. Il n other words, the institutions
right and wrong.
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Crosscultural studies provide preliminary support forsthprediction. For example,
Henrichetal.(201d) i nd a signi ficant positive relations
integration (an institution whicfacilitates transactions between strangers) and average giving in
the Dictator Game (DG) and a marginally significant positive relationship between adherence to
world religions (institutions which prescribe benevolence to strangers) and DG giving. Tise DG
the most basic measure of pure prosocialityeren the participant unilaterally splits a sum of
money with an anonymous strand€orsythe, Horowitz, Savin, & Sefton, 199/Relatedly,in
online studiesRaihani, Mace, and Lamba (20X8)d that American participants give more in the
DG than Indian participants, ar@apraro and Cococcioni (2018hd that Indian participants
cooperate less inRr i s o n e r 0RD) compharednartlze idéntical PD played by American
participants irCapraro, Jordan, and Rand (20Mjth respect to punishment, examining different
communities within the United States has shown that people in areas lacking strong centralized
institutions are moréolerant of certain kinds of moral violations, such as violence in service of
protecting onedbsiisthdsdcorserfed OB oebsupeopE&rhgnor o
that acts of aggression and dominance are even encouraged and rewardqulititiomal gains
(Anderson, 2000; J. K. Camelh 1966; Cohen, Bowdle, Nisbett, & Schwarz, 1996; Edgerton,

1971) Henrich et al. (2010find similar variation in the extent to which people choose to punish
selfishness, anderrmann, Thoni, and Gachter (2008) nd t hat a countrydés s
is positively related to the extent to which punishment is selectively targeted-aboperators.

Thus, there is correlational evidence suggesting the predicted relatidretihipenthe
guality of cooperatiorenforcinginstitutionsand the extent of cooperative behaviorsettings
beyond the reach of those institutiomdowever, these correlationaludies do not of course
establish the causal arrow between institutions and norms that we suggest. These results are equally
consistent with the opposite argument that good norms are required to support strong institutions;
or the observed associations @blile the result o&drother unobserved factor that drives both
institutional quality and cooperation levels.

Some reason to believe that the predicted causal relationship does indeed exist comes from
a recent laboratory study examining the link betwger-based reputational incentives to
cooperateand subsequenprosociality (Peysakhovich & Rand, 2016)n the first experimental
stage, participants played a series of repeated PD games, with the probability of interacting again
with the same partner (and therefore being accountable for your current actions) varying between
experimental conditions. Then the second stage, they played a battery of-shet anonymous
games involving pure cooperation (including a DG) or punishment. The results provide clear
evidence of spillover effects: participants randomized into the low accountability condition for the
PD gamesn the first stage were substantially less likely to engage in pure cooperation, or to punish
selfishness, in the orehot anonymous games of the second stageher evidence in this vein
comes from an experiment where third party observers @ayldointerveneand thereby reduce
the payoff of defectors and increase the payoff of cooper@iakashima, Halali, & Halevy,
2016) Intervention was found to increase cooperation, and when intervention was possible only
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in the first half of the game, the increased cooperation carried over into the secondtinterven
free half of the game.

But does this connection betweprerbased reputational incentives to cooperate
subsequergrosociality extend to formal institutions? Although our theory predicts that the answer
will DbDethges ar e r doamalonatitutionstbat emforcercyoperatiomilt not
work in the same way apeerincentives Specifically, there is evidence that in some settings,
extrinsictoprdownmot i vati ons to behave i mwdkougioyemnwea)y
intrinsic motives to do s{Deci, Koestner, & Ryan, 1999; Frey & Jegen, 2001; Titmuss, 1970)
For exampleLepper, Greene, and Nisbett (19%8und that children who were rewarded for
drawing in a primary task were significantly less likely to freely choose dgafeman activity at
a later time, compared to those who received no expected reward to draw. ReBatedly and
Rustichini (2000¥ound that implementing a monetary fine for parents picking their children up
late at an Israeli daycanecreasedp ar e nt s 6 the iatninsid nmotvatien of being a good
citizen (not picking your child up late, forcing the staff to stay later) was crowded out by the new
transactional frame (the staff are being paid to stay fatenatch the kids).

It is notclear, therefore, whether formal institutiotisat incentivze cooperatiorwill in
fact foster prosociality via spilloversas predicted by the SHENd other spillover theories
Additionally, we examine the relationship between institutions bathone 6 s own pr os o
(as measured by the DG well as thenforcemenof prosociabehavior(as measured by a third
party punishment game, TPRB6ehr & Fischbacher, 2004; Jordan, McAuliffe, & Rand, 2015)
Although prosociality and punishment are often discussed as two sides of the same coin, there is
empirical evidence suggesting that they are in fact psychologically/motivationally distioct
recent studies looking at correlation in play across games found no association between
cooperativeness and punishm@deysakhovich, Nowak, & Rand, 2014; Yamagishi et al., 2012)
and another showed evidence that punishment ¢
motives (Espin, Brafia&sarza, Herrmann, & Gamella, 201Zhatis not to say that cooperation
and punishment are totally unrelaietbr examplethere is also evidence that punishment can be
used as a signal (Bafclay 20@6pJsrdan, blafmaBiocent & Rared 2@1§;s
Raihani & Bshary, 2015But it is clear that the psychological forces driving one tgpeoate
differ in important ways from those driving one to punish.

Examining whethemstitutionshave similareffects on prosociality and punishmei$o
helps to illuminate the mechanism underlying spillover effét&pillovers are driven by social
heuristics, as argued by the SHH, we wosée increaseorosocialitydue to spilloversbut would
have little reason to expeah increase imorm enforcementt Is straightforward to see why the
SHH predicts that an institution thiatcentivizescooperation shoultbstera heuristic for paying
costs to benefit othesvhich is then applied in the DGas that is the precise behavior which is
being incentivizedy the institution There is no reason to expeainishment however,to be
affected inthe same wayi institutional incentives that change the payoff associated with
cooperation do not alter the payofissociated withpunishment.The prediction is different,
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however, if spillovers are driven by changing understandings of relevant saom, mather than

by heuristics. By this alternate account, seeing other participants cooperate under strong
institutions strengthens oneds belief that be
seeing others defect under weak institutionseamihes this belief). And therefore, to the extent

that people punish behaviors they see as norm violations, we should expect to see more punishment
following exposure to stronger institutions. Thus, examining whether incentives to cooperate spill

over toinfluence punishment helps to distinguish between the SHH and +@ses accounts of

spillovers.

In the current work, & provide insight into the relationship betweeooperation,
punishment, anéormal institutionsthat hold citizes accountable and disade selfishnessith
two studies. In Study 1, we provide external validity by correlating a measure -afaddl
institutional qguality with participantsd pros
Study 2, we demonstrate causality by experi@gn varying the quality of a centralized
punishment institution imposed on participants playing a repeated cooperation game, and
measuring the effects on subsequent DG and TPPG play.

2. Study 1: Correlating institutional quality with prosociality and punishment
2.1. Materials and methods
2.1.1. Participants

We recruited 707 participants via Amazon Mechanical Turk (MTHdeton, Rand, and
Zeckhauser (201))restricting the geographical location of our subjects to the USA. The average
age of participants in this sample wasy&ars (min 18, max 71), and 484vere femke. The
task lasted between 5 and 10 minutes and participants received a flat payment of $0.40 for
participating, plus a variable bonus that on average totaled $h8hg those who passed the
comprehension questions and thus received a b@murs $0.13, nax $0.43). Weprevented
repeated participatiomy excluding duplicatevorker IDsand IP address

2.1.2. Method

The studyconsistedf threestagegpresented in random order, as described beldhg
first stage assessed the quality of institutioelated toaccountability and punishmemthich
participants were exposed to in thdaily lives To do sowe askedhem to seHreporttheir
confidence irthe policeandin the courts (each ratedising a foupoint Likert scale ranging from
RA greatf doalfi denceo.!The seoNdehageat asadd D9ed pa

! These two items weraken from a Worlds Values Survey scale with six items total, which also asked
about government, political parties, civil services, and the banking industry. Using the-tiglirsixeasure
gives qualitatively equivalent results (see Appendix A).
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prosociality by having therplay a singleshot DGwith anotherMTurk worker MTurker), in

which the Dictator unilaterally chose how to divide 30 cents (in 2 cent increments) héwveelf

and the RecipienThethirdst age assessed participant ldy puni s
a singleshotTPPGwith two other MTurlers In the TPPG, ®ictatorand a Recipient each began

with 15 cents; th®ictatorthenchoosavhether to give her 15 cents to the Recipient, to do nothing,

or to take 15 cents from the Recipient; and finally the Sanctioner received 15 cents and chose how
much (if any) to spend on punishing Detator, with each cent spent by the Sanctioner redyuc

theDi c t aayaffroy2scents.

The DG and TPPG were presented using neutral langeageéi r e d u cDeioc ttalbeo r 6 s
earnings, rather th&dipunisto the Dictator). We predefined the roles participants could take in the
DG and theTPPGin order to gather the largest and miodbrmative dataset. In particular, all
participants in the DG played in the role of fhitator, with the Recipient being adTurker
selected at random from a list of workBxs of participants in prior experimentve ran In the
TPPG all participants played in the role 8dinctioneyand were matched witdDictator(recruited
as part of another experimentho choseto take 15 cents from the Recipient (i.e. who acted
maximally selfishly).

The experiment was performedQualtrics andscreenshots of it are included in Appendix
B. Once participants accepted the task and entered their workex tBndom number generator
determinedwhether the institution questions came before or after #meeg, andwithin the
games, whether the DG came before or after the THR@icipants were not aware of the
existence of subsequent stages, and specific instructions for each stage were only provided at the
relevant time.After completing the three stageparticipants completeda demographics
guestionnairefrom which we collected a set of categorical (sex, education, religious affiliation,
ethnicity) and continuous (age, social conservatism, fiscal conservatism, ane)neoiables to
use as controls in our analyses.

To assesgomprehension, participants were asked to complete a quiz on the rules of the
DG and theTPPG andwere told that bonuses would only be paid if answers to the quiz were
correct(for the DG ,92.9%of subjectanswered aljuizquestionsorrectly, for the TPPG65.4%.

2.2 Results & Discussion

We began byxaminingthe relationship between institutional quality and prosociality
the DG (Figure 1. As predicted, we found a significant positive correlation between institutional
guality andamount giveracross all participantg= 0.081, t= 2.17,p= 0.03 (Table 1 col 1) a
marginally significant positive correlation when only considering participants who passed the
game comprehension questiows, 0.069, t= 1.76, p= 0.078 (Table 1 col 2) and a significant
positive correlation when including glarticipantsand controlling fogame comprehensioas
well asgender, age, education, ethnicity, religion, social conservatism, fiscal conservatism, and



From good institutions to good norms 8

income, b= 0.082, t= 203, p=0.043 (Table 1 coB). There werao significant interactions between
institutional quality and gamer survey order(p> 0.54 for both). We note that the positive
relationship between institutional quality and DG giving was almost entirely driven by an increase
in the likelihood of giving a nozero amount, rather than an increase in the amount given by those
who gave somethin@ee AppendixXC).

0.50 1 Study 1 050 1 Study 1R
0.45 - 0.45 -
) @)
0 0.40 ) é[; & 0 0.40 - @ @ O o
(O] ]
£ 0.35- % £ 0.35- @
£0304 | £ 0.30 {)
o o
0 0251 $ 0.25 1
©0.201 0.201
S 0.15 1 S 0.151
o o
€ 0.10 - € 0.10 1
0.05 - 0.05 -
0.00 . 0.00 .

7 1.0 15 20 25 3.0 35 40 1.0 15 20 25 3.0 35 40
Institutional quality Institutional quality

Figure 1. Effect of daily life institutional quality on the amount given in the DG in Stu@)land Study
IRB)(shown as a fraction of the Dictatorés endowme
to the nearest 0.5, and average value across all participants in each bin is shown; dot size is proportional to
the number of observations in each bin. Ebars indicat®©5% confidence intervals

Because the predicted correlation was only marginally significant when focusing on
comprehenders, we ran a replication (Study 1R) to clarify the relationship between institutional
guality and dictator giving, withi=1705 (providing 80% power to detect the institutional quality
effect observed among comprehenders in Studylnl)Study 1R, participants completed a
guestionnaire including the questions aboartfidencen the police and courfsom Study land
then played a dictator gamieConfirming the pattern observed in Study 1, we found in Study 1R
that the relationship between institutional quality and amount given in the DG was significant
across all participantsb= 0.08,t= 3.29, p= 0.001 (Table 1 co#), when only considering
participants who passed thame comprehensioquestionsb= 0058, t= 2.30,p= 0.022(Table 1
col 5), and when including all subjects and controlling for game comprehension and demographics,
b= 0055, t= 2.08,p= 0.038(Table 1col 6). Combining the data from the two studies further

2We did not countebalance ordebecause there were no order effects in Study 1, and we did not include the TPPG
or questions abowonfidencdn institutions other than courts and police because the goal of this study was to assess
the replicability of the DG relationship reportedStudy 1; see Appendix D for details of the experimental design
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suppored the significant role of institutional quality in DG giving ¢ 0.002 for all three

comparisonk

Table 1.Linear regression predictirgjving in the DG forStudy 1 and Study 1FShown are raw
coefficients (b and standard errors parentheses

Study 1 Study 1R
Allsubjects  Comprehenders Allsubjects| Allsubjects Comprehenders Al subjects
@) (2) 3 “4) ®) (6)
Institutional 0.901* 0.764 0.903* 0.788** 0.574* 0.546*
quality (0.416) (0.433) (0.444) | (0.239) (0.25) (0.263)
Failed 1.423 0.778
compehension (1.06) (0.563)
Female 1.114* -1.387***
(0.546) (0.324)
Age -0.012 0.026
(0.027) (0.014)
Social liberal 0.072 0.123
(0.225) (0.133)
Fiscal liberal -0.251 0.003
(0.224) (0.129)
Income -0.174 -0.023
(0.122) (0.068)
Constant 8.700*** 8.933*** 4.842 9.226*** 9.74*** 12.861***
(1.121) (1.168) (5.156) (0.665) (0.692) (1.996)
dESrL:]?ﬁitg;n No No Yes No No Yes
Egmrlrﬁ:éys No No Yes No No Yes
55::%?25 No No Yes No No Yes
N 707 657 707 1705 1555 1705
R? 0.007 0.0 0.056 0.006 0.003 0.047
Adj R? 0.005 0.003 0.019 0.06 0.0®8 0.031

Ap<0.1* p<0.05, ** p<0.01, *** p<0.001.

To provide support fathe proposed mechanism underlying efifect we next performed
a mediation analysis using the combined data from Studies 1 ai@utEheory argues that high
gualityinstitutions hold people accountable and therefore incentivize cooperation, leading people
to cooperate in daily life, whiclmiturns leads people to internalize cooperation (and thus cooperate
even in settings beyond the reach of the institution). Consistent with this proposal, we found that
participants®o
of the social environment induced by the institutions under which they live)mdbjiatel the

|l evel

of

trust

n tcdooperativeriesse y

n
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relationship between institutional quality and dictagiming: usng a SobelGoodman mediation
test with bootstrapping(case resamplingl000 repetitions) the estimated indirect effect of
interpersonal trust on DG giving was significantly different from zbro,429, 95%CI: .283

.574, while the direct effect of confidence in police and courts on DG giving wab+ot, 95%

Cl: -.037, .838. This suggests that higher quality institutions led to higher levels of daily life
cooperative interactions, which in turn led to greater internalization of prosociality.

Finally, we examinedhe relationship between institutional quality gnohishment in the
TPPGin Study 1(Figure 2) We did not find asignificant correlation between institutional quality
and TPPoverall, b= 0.011, t=0.28, p= 0.777, when only considering participants who passed the
game comprehension questiofrs,-0.033, t= -0.71,p= 0.481, or when including all subjects and
controlling forgame comprehensi@nd demographi¢g=0.001, t=0.02, p= 0.984. We also found
no significant interactions between institutional quality gache or survegrder ©>0.31 for all).

0.50 -
0.45
0.40
0.35
0.30 ] -
0.25 {)

0.20 1 %) CI)
0.15 , ‘

0.10

0.05 -
0.00

Amount punished in the TPPG

1.0 1.5 2.0 2.5 3.0 3.5 4.0

Institutional quality
Fig. 2. Effect of daily life institutional quality othe amount punisheid the TPPG in Study (shown as
fraction of t he Slasttational gqualdyrwdssbineed ly cowntiagntd the nearest 0.5,

and average value across all participants in each bin is shown; dot size is proportional to the number of
observatios in each bin. Error bars indic®&8% confidence intervals

Thus in Study land Study 1Rwe observed the predicted correlation whereby stronger
institutions were associated with greater prosocialignversely, wedid not find a significant
relationshipbetween institutional quality antbrm enforcement in the form peerpunishment
Although theseresultswere consistent with our predictioregarding prosocialitythey were only
correlational Study 2thereforesought todemonstrate causality by experimentatignipulating
experienced institutional qualititudy 2 also sought tiest the replicability oSt u d ynulll 6 s
resultregarding the relationship between institutional quality @eelpunishment
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3. Study 2:Experimentally manipulating institutional quality
3.1. Materials and methods
3.1.1. Participants

We recruited another 516 MTurkers located in the USA. The average age of participants
in this sample was 34 years (min 18, max 68), and 45.9% were female. The task took participants
between 10 and 1finutes to complete and they received a $1 flat fee for participating, plus a
variable bonus that on average totaled $1.27 (min $0.00, max $2.80). As in Studyéyeveed
repeat particip@on by removing duplicatevorker IDsand IP addreges

3.1.2.Method

Study 2 consigtd of threestagesThe firststageexperimentally manipulated institutional
quality by havingparticipantsplay ten rounds of gublic goods gaméPGG) with two other
MTurkers in which the effectiveness of a central punishment utistit was varied across
experimental conditionsn thesecond and thirdtagesparticipantsplayeda singleshot DG and
TPPG respectivelyas in Study 1The PGG stage was always played first, exposing participants
to a given level of institutional quality; then, after completing the PGG, patrticipants played the DG
and TPPG in random orddmportantly, the DG and TPPG were played with new partwéis
hadnotbeeninvolved in the prior PGG.

In Study 2, institutional quality was operationalized as the extent to whialotep forces
led participants to act in a way that benefited the greater gduosl.cooperative behavior was
measured using a repeated PGG that lasted ten rounds. To thiaspeeticipants did not have
varying expectationf the length of the gamethe total number of rounds was made public
knowledgeg(as in most repeated PGG exp®ents) In each roungparticipants received 140 points
and decidd how many pointgif any) to contribute to a group projeatl contributions were added
up and multiplied by factorM. The resulting number of points was then divided equally between
the three participants the group, irrespective of how much each person contributed. Thus,
contributions benefit thgroup as a wholeput the individual alwaygarned the most bgot
contibuting. Across sessions, we randomized the contribution multipligr be either 1.2 or 1.5,
to test the robustness of our resultsus, the marginal per capita return (MPCR) that a participant
obtained from their contributions was equaéiiner0.4 (1.2/3)or 0.5 (1.5/3).

To experimentally manipulate tretrength of the enforcement institution, and thus the
extent to which participants cooperated in the PGG, we varied the presence and effectheeness
centralizedounishment mechanisnn the contr the PGG was played as described abath
no punishment possibleAcross four different treatment conditions, conversébg-down
punishment was addeth each round therwas s ome probability that es
contributionsw o u | d inspeeted.filf inspected, participantsvere fined if they had not
contributed the maximum amount (they Idsb points for each point below the maximum
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contributionof 140 points) The probability of inspection was varied across four lefis, 10%,
15%,and 20%. In total, therefore, there were 10 experimental conditions for the Stage 1 repeated
PGG: M=1.2, 1.5] x [Contro(i.e.noinspection) 5% inspection, 10% inspection, 15% inspection,
20% inspection].

The oneshot DG and TPPG were the same &tudy 1, except that thgictator hadl400
points to divide in the DG, and each player in the TPPG started with a 1400 point endodsment.
in Study 1, we predefined the roles that participants could take in the DG aff@RkeTo avoid
issues related togpential income effectswe followed a common practice in experimental
economicsjnforming participants that only onef the threestagesvould be randomly selected
for paymenft(sothatearning more points in one stage should not make participantkétiey
had more to spend in subsequent stagBs)nts earned in the selected staggeconverted into
dollars at an exchange rate of 10 pordsialing$0.01 and specific instructions for eastage
were only providedipon completing the prior stage

As Stage 1 involved live repeated play between multiple participants, the study was
conducted using the LIONESS software platform for interactive online experirgfnashar,
Molleman, & Gachter, 2016Dnce participants accepted the task on Mturk, they were taken to an
introductory page where general instructions emphasized the interactive nature of the task
(screenshotef the experiment are alsocluded in AppendiB). To maximize data quality given
the longer task and higher gearticipant costwe requiredgame corprehensiorprior to playing
each stageafter reading the instructions, participants could not advance to the game until they
correctly answered all comprehension questions (they were allowed an unlimitdzer of
attempts).To account for theonrindependence of behavior from participants in the same PGG
group, all of our regressions clustered standard errors on PGG group. Our regressions predicting
contributions in the PGG also clustered on individual, as there were multiple observations per
individual.

3.2 Study 2 Results & Discussion

We beganwith a manipulation checlassessg how PGG contributions varied based on
inspection probability (Figur8). As expected, linearegressiorrevealed a significant positive
effectof inspection probabilitgpn contributiors, 6=0.296 t=6.36, p<0.001 (Table2 col 1). As can
be seen in Figure,3however, this relationship was strongly nonlinear (Table 2 col 2).
Contributionswerelower in the control compared to tipeinishmentonditions(i.e. collapsing
acrosss%, 10%, 15%, and 20% inspection probabilitiés)).371, t=7.39, p<0.001 (Table2 col
3); but contributions did not vary across the different punishment condige@4.{ for linear and
guadratic modelsfable2 col 4 and 5)

3 SeeCox, Sadiraj, and Schmidt (201f#) a discussion on the issue drek (2008Yor an application of the method.
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Table 2 Linear regressiomvith robust standard errors clustered on grqupgdictingPGG contribution

across all rounds Study2. Shown are raw coefficients (b) and standard errors in parentheses.

. Punishmentonditions
All conditions . :
(inspection>0)
1) (@) ©) 4 (5)
Inspection probability 1.688*** 4.742%* 0.309 -2.597
(0.265) (0.949) (0.300) (1.892)
Inspection probability -15.439*** 11.544
(4.213) (7.287)
Inspection>ummy 0.367***
(Alnstitutio (0.050)
Constant 0.581*** 0.508*** 0.460*** 0.788*** 0.936***
(0.037) (0.044) (0.046 (0.044) (0.103)
N 5160 5160 5160 4050 4050
R? 0.087 0.113 0.138 0.002 0.009

* p<0.05, ** p<0.01, *** p<0.001.

Thus only a minimalncentive vasneeded to secure consist&®G cooperationn our
experiment with 5% inspection stabilizing to the sameextentas 20%inspection This is
particularly interesting givethat from a strictly economic perspective, even a 20% inspection
probability with a 1.5x fine was too sm&dl makefull cooperatiorthe payoffmaximizing choice
We also saw that these effects were robudlRCR although there was a significapositive
main effect of MPCRp= 0.096, t= 2.06,p= 0.04, which is not surprising due to the increased
incentive to cooperat¢here waso significantinteractionbetween MPCRevel (0.4 versus0.5)
andinspection probability@>0.50 for both linear and quadratic models

1.0 1 1.0

Q 0] 1
T 0.9 - O 0.9 -
z 4 Il T T
o 0.8 1 o 0.8 1 1 1 I
f 0.7 f 0.7 L
= 06 = 0.6 A
S 05 Sos{ [
= =
204 2oad{| |
E 0.3 1 E 0.3 -
8 0.2 Inspection probability 8 0.2
£ 014 —0—0.00 =—0.05 —0—0.10 ——0.15 —@—10.20 £ 0.1 -
= 0.0 —— = 0.0
= =
1 2 3 4 5 6 7 8 9 10 0.00 0.03 0.10 0.15 0.20
Round Inspection probability

Fig. 3. Contributions in the public goods game, based on inspection probability. (a) By PGG round. (b)
Averaged over all 10 rounds; error bars indi@5&6 confidence intervals

Thus adding centralized punishmerfte. inspection probability greater than zero)
increased contributions relative to the confraarly doubling contribution rated)ut did so to



From good institutions to good norms 14

such an extent that further increases in inspection probabilityitiadeffect on contributions
(perhaps due to a ceiling effedburthermorethe preseéce ofcentralizedpunishment increade
cooperation to same extdnt both MPCRsTherefoe, because changing the institution was only
predicted to affect prosociality and punishment in so much as it altered PGG contributions,

analyses osubsequenDG andTPPG playcompard behavior inthe contrql il ow i nst i t ut
g u a | to belgawigr in the presence of centralized punishment (i.e. collagsioss théour non

zero inspection probability conditions A hi gh i n s t),iabhducotllapsdnaerdssbathu al i t vy
MPCRs.

What, then, was the effect of experimentally induced institutional quality on subsequent
prosociality and punishmeni®e begin with giving in the DG (Figure 4¢.onsistent with our
predictions and the correlational results from Studywg, observeda significant positive
relationship between institutional quality aaderageDG giving, 6= 0.111, t= 2.48, p= 0.014
(Table 3 col 1Jow quality institution: 25.3% of endowment given; high quality institution, 32.4%
of endowment giverfj Also, as in Study 1, we observe a significant positive relationship between
institutional quality and the decision to give in the DG, but not with the amount given conditional
on giving (for full analysis se&ppendixC).

0.50 1
0.45 Institutional quality

0.40 - OLow OHigh
0.35 A

0.30 A T [ T
0.25 - l 1
0.20 - \
0.15 -

0.10 -

0.05 A1
0.00

[

Amount given in the DG

DG First TPPG First
Game order

Fig. 4. Effect of experimentally induced institutional quality on the amount given in the DG in Study 2.
Error bars indicat®5% confidence intervals

4 In support of our decision to collapse across-pero inspection probabilities, there was a significant-liwear
relationship between average DG giving anecaliapsed inspection probability, linear terfms 0.408 t= 2.59,p=
0.010; quadratic ten: b= -0.379 t= -2.38, p= 0.018; with no significant relationship between DG giving and
inspection probability when restricting to naaro inspection probabilities (linear modét -0.06, t=-1.15,p= 0.251;
nonlinear model: linear termp=0.076, t= 0.26,p= 0.792, quadratic ternti=-0.138 t=-0.47,p= 0.636).
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Furthermore, although the interaction between institutional quality and game order (i.e.
whether the DG or TPP@as played first) did not reach statistical significanze;0.167, t= -

1.54,p=0.126 (Table 3 cop) ,

t here was

some evidence

of

where the DG came first (and thus was not influenced by the TPPG), wiasgeand significant
treatment effecto= 0.195, t= 3.50 p= 0.001 (low quality institution: 25.2% of endowment given;

high quality institution: 36.% of endowment given). Conversely, there was no significant

treatment effectn the somewhat confounded ordetheae the TPPG caméefore the DG b=

0.039, t= 0.55, p= 0.585 (low quality institution: 25.5% of endowment given; high quality

institution: 28.%6 of endowment given).

Table 3 Linear regression with robust standard errors clustered on group, predictiaigr game
giving and thirdparty punishment in Study. Zhown are raw coefficients (b) and standard erroi

parentheses.
DG giving Third-party punishment
1) 2) 3) 4)
Institutional quality 0.071* 0.115* 0.038 0.112*
(0.028) (0.033) (0.038) (0.054)
Order 0.002 0.090
(0.052) (0.065)
Institutional quality x Ordet -0.089 -0.155*
(0.058) (0.075)
Constant 0.254*** 0.252*** 0.246*** 0.204***
(0.025) (0.028) (0.033) (0.046)
N 516 516 516 516
R? 0.012 0.034 0.002 0.011

*p<0.05, ** p<0.01, ** p<0.001.

Finally, we turn to norm enforcement in the TP@&ure 5) As in Study 1, w found no
significantrelationshipbetween institutional quality and average punishiman0.042, t=0.99,

p= 0.324(Table 3 col3; low quality institution:25.68% of endowment spent on punishment; high

quality institution, 28.4% of endowment spent on punishmenfVe did, however,find a
significant interaction between institutional quality and game otge().202 t=-2.05, p=0.041
(Table 3 col), such thatn thecleaner order wherdie TPPG amebefore the DGthere was no

significant treatment effect=-0.048, t=-0.81,p=0.418, while in the somewhat confounded order

an

where the DG came before the TPPG, there was a significant positive relationship between
institutional quality and TPRg= 0.122, t= 2.07,p= 0.042

5 This lack of significant relationship was not an artifact of collapsing acrosgevorinspection probabilities: there
was neither a lineay=0.049, t= 1.09,p= 0.278, nor no#linear (linear termb= 0096, t= 0.64,p= 0.525, quadratic
term: b=-0.05 t=-0.32,p= 0.750) effect of uncollapsed inspection probability on average punishment.
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Fig. 5. Effect of experimentally induced institutional quality on amount spent on punishment in the TPPG
in Study 2. Error bars indicaB5% confidence intervals

This order effectwhere treatment only influenced punishment in iB& Firso order
where the DGmmediatelyprecededhe TPPGsuggests that whatevieifluencethe institutional
guality manipulation had on punishment wadirect, via changes in DG giving\ccordingly, DG
giving fully mediated the relationship between institutional quality condition and punishment in
the TPPG, as shown by a mediational model using the bootstrapping riiddyas, 2013)In
this model, institutional quality condition was the independent variable (X); DG giving was the
mediator (M); and TPPG punishment was the dependent variabl€h@ Jnediational model was
estimated wh 1,000 iterationsampled at the level of the PGG grouging sgmediationin
STATA. The estimated indirect effect BIG givingon TPPG punishmemas0.030 (SE = 013)
with a 95% confidence interval 6f005 to 0.055. The confidence interval did not include zero,
indicating thatDG giving significantly mediated the effect afstitutional quality conditioron
TPPG punishmenPeople in the npunishment control gave less in the R@d in turnpunished
less in the TPG The estimated direct effect ofstitutional quality conditionon TPPG
punishment wa$.008 (SE = 038) with a 95% confidence interval 60.066 to 0.082. The
confidence interval of the direct effect includeero, indicating thabG giving fully mediated the
relationship betweemstitutional punishment conditiend TPPG punishment

Taken together, the results of Studyh2reforeindicated that exposure ta low quality
institutionthatallowedselfishness and thuscentivized free-riding in the PGG(i) led directly to
peopleengagngin lessfi p u prasacialitywhich will not bring them future benefjtbut (ii) only
made peoplelessinclined to punish selfistessindirectly by decreasng prosociality (and thus

l eading to | ess puni.shment of othersé sel fish
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General Discussion

Here we have presented evidence from two stuekedoringthe impactthat top-down
institutional incentives to cooperate can hawmeprosociality and punishmeritiot only do such
incentives increase cooperation directly, but they also influence prosociality in situations beyond
the reach of the institution. We have also presented swsigit intoboundary conditions for this
effect: we did not find evidendéatinstitutional qualitydirectly affectednorm enforcementut
instead found some evidence of an indirect effect on punishment via increasing prosociality

With respect to prosociality, iBtudy 1 we presented correlational eviderfbased on self
reported confidence in the police and coutg}living under strongeinstitutionswasassociated
with somewhaigreater prosocialityThese findinggegarding prosocialityvere consistent with
prior work examining crossultural correlabns betweerother formsof institutional quality
(religion and market integratio@nd prosocialityHenrich et al., 2010)and extend these prior
findings in several ways.ifst, we used a measure of institutional quality that direxctpturedhe
effectiveness of institutionsat materially incentivimg cooperation (and disincentivigy
exploitation)i the courts and the polic&/e alsoshowed that itvas possiblevith this measuréo
find substantial variationeven among residents of the United Staggaticipating onlinei
although it seems likely that we would have observed a stronger relationship had we used a more
diverse(e.g.less Western Educated, Industalized,Rich, andDemocratiq(Henrich et al., 2010)
sample in which there was more underlying variation in institutional expd3titege work should
thereforeattempt to replicate these spier results using crossiltural samples.

In Study 2, weassessed the robustness of these resultsadahesed the question of
causality by experimentally manipulating institutional quality (via a centralized punishment
institution) in a repeated PG®Vefound thataninstitutionthat held individuals accountable for
selfishnespositively affectedprosociality ina novel contexii.e. incentives to cooperate in the
PGG increased subsequent giving in the DG), replic#ti@gorrelational finding from Study 1

Thus we have providedonvergentevidence thathe quality of the institutions one is
exposed t o Aspprbsbcwity mwther contexteWe éinfd indicattonsthat this
generalization can be tipeoduct of long term exposurddily-life institutions in Study 1), octan
occur over a short timefram@xperimentally inducedhstitutions in Study 2)Exploring the
connection between these different timescales, whether they operate via the samenitog
mechanisms, is a promising direction for future study. Relatedly, because Study 2 did not include
a baseline condition (or a preeatment measure of prosociality), we cannot tell the extent to which
the high quality institution increased prosodialversus the low quality institution decreasing
prosociality. This issue should also be addressed in future work, as shantfying how
different lengths of exposure translate into different effect sMese generally, it is important
for future wok to explore the generalizability of our results using moreweald measures, such
as natural experiments (exploiting variation in institutional quality across locations) or actual field
experiments involving randomization (e.g. Krdftdd et al,. 2015)
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Our Study Zresultsregarding induced PGG cooperation spilling over to prosociality in the
DG are consistent with the resultsRdysakhovich and Rand (2018hofoundthatplaying long
versus short repeated PD games (leading to high versus low levels of bilateral coopspitiedn)
over to DG giving (as well as othershot cooperation games). Thus we show that their results
using repeated interactions between pairs ofplgeextend to formal tedown institutional
punishment, and to group cooperation between more than two people. Furthermore, in their
cooperation stag@articipants had to learn over time to cooperate or defecthe first decision
of the repeated PDage, cooperation rates were very similar between the long and short repeated
game conditions. In our Study 2, conversely, PGG contribution rates in the very first round were
already much higher in the high institutional quality conditions compared towhmstitutional
quality conditions (although the difference between conditions did increase over time). This
immediate difference, together with the subsequent prosocial spillovers, suggests that changes in
prosociality via habituation can occur even wltka initial behavioral change is the result of
deliberate processes. Future work should investigate in more detail how this habituation occurs.

Our results regarding prosocial spillovers in Study 2agseconsistent with the findings
of Falkinger, Fehr, Gachter, and Wintebmer (2000)who observed that the strong positive effect
of a santioning institution on PGG contributions spilled over into the initial rounds of a second
stage where participants played the same PGG but with the sanctioning institution removed
(although the spillover effect they observed was only transient, and coiand decreased
relatively quickly in the absence of institutional incentive). In having their participants play the
same game in both stages, however, it was unclear whetheolibemvatiorwas truly the result
of a change i n parti cthgrasaltofa dhorg muodarestei leamingt y , or
procesge.g. just pressing the same button repeatedly, or continuing to choose from the same end
of the range of possible options). Ouperment did not have this issue, asmeasured prosocial
spillovers between different games, from a PGG (where players had a 140 unit endowment and
most players picked the maximum contribution amount of 140) to a DG (where players had a 1400
unit endowmat and most players gabelf, 700 units). Thus we demonstrate true spillover effects
into novel situations, which cannot be explained by simple rote learning. The question of how long
these spillovers last, however, remains an important direction foeftegearch.

Il nterestingly, we found a di s wbethérta giveon be't
and how muchto give conditional on giving: institutional quality was positively related to the
former, but unrelated to the latter. This pattern suggleatgpeople hold some notion of what the
Arighto way to act is (e.g. giving half in the
act on this knowledge. This is in contrast to
is right orwrong in a gradual, graded fashion (e.g. increasingly strong institutions motivating
people to give 0% in the DG, then 10%, then 20%);eand is consistent with the observation
from a large metanalysis of DG giving that a majority of people give eitimothing or half
(Engel, 2011)as well as developmentatidence that among high SES American children, the
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probability of giving increases between 3 and 6 years of age while the amount given among givers
does not chang@lake & Rand, 2010)

The fact that we do obsenapillovers from multilateral cooperation in the PGG to
unilateral donation in the D@aises the question of how our results relate to recent findings
regarding promoting intuition versus deliberation in the DG. On the one hand, our findings are
consistentith thespilloverpredictions of the SHHyiventhe observation that PGG and DG play
correl ate wi thin an individual and bot h ref
(Peysakhovich et al., 2014)such that increasing prosoltiyin one domain should spitiver to
prosociality in other domain®n the other handt has been argued that the Sigkedicts that
only women should intuitiig give in unilateral altruism settings like the Oj&and, Brescoll,
Everett, Capraro, & Barcelo, 2016)his is because in daily lifewomen are expected to be
altruistic(and punished for not doing sm)amuchgreater extent than m¢gagly, 1987; Heilman
& Okimoto, 2007) such thaaltruism is only typically longun payoff maximizing for women.
Consistent with this argumerat 22 studymetaanalysis of the effect of promoting intuition versus
deliberation on DG giving found that intuition only favorB& giving among women and not
among mer(Rand et al., 2016) We, however, find no interactidmetween institutional quality
and gender in either of our studies (see AppeBjlixXhus we are left with the question of why
incentivizing cooperation in our lab environme(ds well as that oPeysakhovich and Rand
(2016) increass DG giving for both men and womenyhereasRand et al. (2016jJind that
promoting intuition (which the SHH argues implements the behavior that is typically incentivized
in daily life) only increases female DG givin@ne possible explanatios that the mtuition
manipulations applied to the DG in Rand et al. (2016) pushed subjects to see the DG as an instance
of daily-life altruismin particular(resulting in women but not men increasing giving); whereas in
our studies (where there was no intuition matapaon), participants tended to instead see the DG
as an abstract economic gameolving prosociality (rather than altruism in particularvhich
then facilitated spillover from general moral principles instilled by institutional enforcement
(Study 1)and between different games that both involving paying costs to benefit others (Study
2). Testing this idea, and more generally understanding this important difference between studies
that promog intuition and studiethat examine spilloverss a key diection for future theoretical
and empirical work.

Our findings, as well as othework usingpeerbased reputational incentivédakashima
et al., 2016; Peysakhovich & Rand, 201®)n counter tahe large body of evidence regarding
A c r o wd ieffiegts wiherdbyinternal drives to achieve some goal can be supplanted by external
incentives which are unrelated to the initial relationship between goal and natural (intrinsic) reward
(Deci et al., 1999)Such effects have been specifically demonstrated in the contesdsuiciaity
(Frey & Jegen, 2001)aising the question of why waid not observe evidenaaf top-down
institutionalpunishment of selfishnessowding out subsequeBG prosociality in Study .20ne

5 This finding stands in contrast to multilateral cooperation, where-ametlysis indicates that intuition favors
cooperation for both women and mgtand, 2016a)
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possible explanation is that our intrinsically motivated stage (DG) was sufficiently different from
the stage in which thextrinsic motivation was applied (PGG) to avoid crowding out (although
the findings ofFalkinger et al. (2000jescribed above suggest that spillovers may still occur even
when both stages involve the same behavior). Anopwessiblity is that our institutional
mechanism was u f f i cgenden t t § sudpplaningd ar t i dntripse desie @ give
(while still being strong enough tmotivatePGG contributions)Future work should investigate
this latter possibility by testing whethex harsher institutional mechanigie. one with a higher
inspection probability, ol greater fine for norontribution) uklermines the spillovers we
observed and instedelds to crowding out.

Turning from prosociality to punishment, we find much less evidence of spillover effects.
In Study 1, we did not find a significant correlation between TPP andegalfted confidencim
the police and the courts. This null result stands in contrast to some priecuitosal findings
(e.g.Henrich et al. (2010) but is consistent witbther work that found crossultural variation
only in antisocial punishment of cooperators, rather than punishment of selfightegamann et
al., 2008) It is possible, of course, that if wadh examined participants from a wider range of
backgrounds (e.g. from numerous different countries, rather than just the United States), we might
have observed a similar correlational result regarding punishment to thenoth et al. (2010)

Similarly, Study 2 did not find an overall effect of an accountabiliucing institution
on parti cThesddktofspositive BVerall spillover is broadly conesig with the even
more extreme findings of Romaniuc, et al. (2016), who observed that institutional punishment
actually led to a decrease in subsequent peer punishment in a repeateQUrSGidy 2 did,
however, find an order effect in which the insiibattreatment increased TPP when participants
play a DG immediately between the TR Ghis order effect, together with the observation that
the treatment effect on TPP in this order was eliminated when controlling for DG giving, suggests
that the institubn treatment had andirecteffect on punishment via increasing prosociality. This
order effect also reconciles our results with thos®@fsakhovich and Rand (2016o did
observespillovers from repeated PD play to thipdrty punishment. In their design, however,
participants made decisions in both roles of the TPPG, and, critically, always made their Dictator
decision immediately before making their Sanctioner decisisimilady to our DG First order
(in which we also observed a treatment effect).

The fact that we did not observe a direct effect of institutional quality on punishment sheds
important light on the mechanism underlying the effattDG giving thatwe did observeln
particular, the lack of direct effect on punishment suggests that institutional quality was not
impacting prosociality via a change in perceived social norms. If exposure to high versus low
gual ity institutions 1| mp actexltitunderstandimgiowhatt y
behavior is appropriate (i.e. their perception of the social norm), this wawealso led to
changes in punishment in the TRR®@nishment is (at least in part) driven by anger arising from

by

norm violations(Fehr & Fischbacher, 2004; Jordan et al.,, 2015)such t hat change

understanding of the social norm would lead to changes in punishmstatd, the lack of direct
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puni shment effect iIis consistent with the SHHO
by this logic, institutions that incentivize prosociality should lead to more subsequent prosociality,

but should not influence subsequent punishment (as sugbhpnent was not incentivized by the
institution).

Finally, our Study 2 punishment results suggest that correlational findings linking
institutional quality and thirgbarty punishment of selfishness (é-4gnrich et al. (20109)may not
reflect an actuatlirectrelationship but instead an indirect effedthis indirect effect could, for
example, balriven byhypocrisyconcernsindividualswho act selfishlyn the DG may avoid
subsequently punishing selfishness in the TPPG because doing so would be hypdtmifzadt
that punishmengpillovers onlyoccurredin the DG First order is not consistent, conversely, with
an indirect effect driven by people tryitm signal their trustworthiness by punishingignaling
based punishment hdseen shown to beeducedby the concurrent opportunity to signal
trustworthiness via DG givingJordan et al., 2016)-urther investigation of the basis of this
indirect spillover effetis an important direction for future work.

In sum, we have provided evidence of the role that formal institutidwsh punish bad
behaviomlay in shaping human prosociality. These findings shed light on why we are often willing
to incur costs tdbenefit strangers (even when there will be no future consequences for our
behavior), and also help to explain why the extent of such prosocial behavior varies markedly
crossculturally. The institutions that govern our lives help to shape our willingmeshdose

~

Arighto @®ver HAwrong
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Appendix A

Here we present a robustness checkhaStudy lanaly®s looking atthe relationship
between cooperation and punishmentandjthea | i t y of the institwutions
Specifically,we use the fullsix-item institution confidence scafeom the World Values Survey
which asks abouiolice, courts, government, political parties, kksarvices, and banking industry
(whereas the main text uses only the police and courts items)

As in the main text SectioR.2, we found gositive correlation between institutional
quality and givingoverall 6= 0.08], t= 2.15,p= 0.032 (FigureA1), among comprehenders only,
b=0.064 p=0.099, andncluding all participats and controlling fogame comprehensias well
as demographicg= 0.077, t= 196, p= 0.051. No significant interactions were fourmetween
institutional quality and the order in which the stages were presg@d§ for all).
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Fig. Al. Effect of dally life institutional quality on amount given in the DG (shown as fraction of the
Dictatorb6s endowment) in Study 1. I nstitutional C
average value across all participants in each bin is ishdat size is proportional to the number of
observations in each bin. Error bars indic@8&6 confidence intervals

Next weexamined punishment in the TPRE&Nng the Gtem institutional quality scalé\s
in the main text, @ did not find a significant relationship between institutional quality and average
punishment, eithewithout controls, 6= 0.045 t= 1.19,p= 0.234 (Figure A2), or including them,
b=0.041, t= 1.05, p= 0.30; or whenexcluding those participants who failed game comprehension
b= -0.001, t= -0.03, p= 0.979. We also found no significant interactions between institutional
quality and either game or survey ordex@.28 for all).
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Appendix B

Here we present screenshots of Studies 1 and 2, as seen by the participants.

Study 1

qualtrics

In this HIT, you will answer several questions about yourself and your opinions. You
also will be matched with another participant and each of you will make a decision
regarding a division of money.

In order to qualify, you will have to correctly answer several questions to make sure
you understand the instructions.

If you answer incorrectly, you will be asked to return the HIT.

Please enter your Amazon Mechanical Turk WorkerlD. (Please see below for
where you can find your WorkerlID.) Your WorkerlD starts with the letter A and has 12-
14 letters or numbers. It is NOT your email address. If we do not have your correct
WorkerID we will not be able to pay you. Thank you!

Note that your WorkerlD can be found on your dashboard page:
<« C | G https//www.mturk.com/mturk/dashboard wa
amazonmechanical turk

| YourAccount | HITs Qualifications

161,131 HITs
available now

Introduction | Dashboard | Status | Account Settings

HITs :

Dashboard - I (1f you're not I, dick here.)
00012330400304555060660000403020
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qualtrics

Click to write the question text

K
3

[Type the text | Privacy & Terms

29




From good institutions to good norms 30

qualtrics

Please read the directions carefully.

In this part of the HIT you will play a two person game where you have been
randomply assigned to interct with one other Mturk worker. You have been assigned to
be in Role & and another person from MTurk will be in Role B.

Both of you will receive the same set of intstrucions. Once you make your decision you
will have no other interaction with this player.
You can only play this game once.

In addition to the payment you each receive for participating in this HIT, you can earn
more as a bonus, as follows:

You will get to make an offer of how to split a bonus of 30 cents between you and the
person in Role B. The person in Role B must accept this offer, so you and the other
person will be paid a bonus according to your proposed split. Once you make your
decision, the game is over and you and the Role B person will have no other
opportunities to affect each other's bonuses.

Please answer these practice questions below.

If you offer 5 out of 30 cents to the Role B person, what bonus will the Role B person
get (in cents)?

o 15 cents
O 5 cents
© 10 cents
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Both of you will receive the same set of intstrucions. Once you make your decision you
will have no other interaction with this player.

You can only play this game once.

In addition to the payment you each receive for participating in this HIT, you can earn
more as a bonus, as follows:

You will get to make an offer of how to split a bonus of 30 cents between you and the
person in Role B. The person in Role B must accept this offer, so you and the other
person will be paid a bonus according to your proposed split. Once you make your
decision, the game is over and you and the Role B person will have no other
opportunities to affect each other's bonuses.

Please answer these practice questions below.

If you offer 5 out of 30 cents to the Role B person, what bonus will the Role B person
get (in cents)?

o 15 cents
O 5 cents
© 10 cents

If you offer 20 out of 30 cents to the Role B person, what bonus will you get
(in cents)?

© 30 cents
o 20 cents
© 10 cents
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Both of you will receive the same set of intstrucions. Once you make your decision you
will have no other interaction with this player.

You can only play this game once.

In addition to the payment you each receive for participating in this HIT, you can earn
more as a bonus, as follows:

You will get to make an offer of how to split a bonus of 30 cents between you and the
person in Role B. The person in Role B must accept this offer, so you and the other
person will be paid a bonus according to your proposed split. Once you make your
decision, the game is over and you and the Role B person will have no other
opportunities to affect each other's bonuses.

Please answer these practice questions below.

If you offer 5 out of 30 cents to the Role B person, what bonus will the Role B person
get (in cents)?

o 15 cents
O 5 cents
© 10 cents

If you offer 20 out of 30 cents to the Role B person, what bonus will you get
(in cents)?

© 30 cents
o 20 cents
© 10 cents
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qualtrics

Before you make your decision, you will have to answer the following questions
to make sure you understand the rules.
If you answer any of the questions incorrectly, you will NOT earn a bonus.

Which decision by Player A (You) makes both players earn the same bonus?

O Give Player B none of the bonus
© Give Player B half of the bonus
© Give Player B the entire bonus

Which decision by Player A (You) makes you earn the largest bonus?

© Give Player B none of the bonus
O Give Player B half of the bonus
O Give Player B the entire bonus

Which decision by Player A (You) makes Player B earn the largest bonus?

© Give Player B none of the bonus
© Give Player B half of the bonus
© Give Player B the entire bonus
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qualtrics

You will now continue on to the actual real decision. Keep in mind the practice you just

went through as you go on to the next section.

qualtrics

How much of the 30 cents will you offer to the other participant in Role B?
Please choose the number of cents you want to offer:

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

O Q @) Q (@) (@) O © @] O O O (@) @) O
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qualtrics

In this part of the HIT, you will play in a three-person game. You have been randomly
assigned to interact with two other MTurk workers. You have been assigned to be
Player 3. The other people will be Players 1 and 2.

All three of you will receive this same set of instructions. Once you make your decision
you will have no other interaction with these players.
You can only play this game once.

In addition to the payment you each receive for participating in this HIT, you can earn
more as a bonus, as follows:

In Stage 1:

Players 1 and 2 each start with 15 cents.

Player 1 makes a choice to either:
. Give their 15 cents to Player 2 (so that Player 1 gets 0 and Player 2 gets 30
cents)
. Do nothing (so both players get 15 cents)
« Take 15 cents from Player 2 (so Player 1 gets 30 and Player 2 gets 0).

Player 2 can do nothing and must accept Player 1's decision.
In Stage 2:
Player 3 also starts with 15 cents, and finds out about Player 1's choice in Stage 1.
Player 3 can spend up to their full 15 cents to reduce Player 1’s bonus. For every cent
Player 3 spends, Player 1 loses 2 cents.
Summary:
Therefore, Player 1's total bonus is
. The money they decide to keep

« Plus the money they decide to take from Player 2
« Minus the money Player 3 deducts from them
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