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Group identities can undermine social tipping
after intervention
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Social tipping can accelerate behaviour change consistent with policy objectives in diverse domains from social justice to climate
change. Hypothetically, however, group identities might undermine tipping in ways that policymakers do not anticipate. To
examine this, we implemented an experiment around the 2020 US federal elections. The participants faced consistent incen-
tives to coordinate their choices. Once the participants had established a coordination norm, an intervention created pressure
to tip to a new norm. Our control treatment used neutral labels for choices. Our identity treatment used partisan political
images. This simple pay-off-irrelevant relabelling generated extreme differences. The control groups developed norms slowly
before intervention but transitioned to new norms rapidly after intervention. The identity groups developed norms rapidly
before intervention but persisted in a state of costly disagreement after intervention. Tipping was powerful but unreliable. It
supported striking cultural changes when choice and identity were unlinked, but even a trivial link destroyed tipping entirely.

ocial change can stagnate for a long time and then unfold sud-

denly and unexpectedly. Foot binding persisted in China for

centuries, only to disappear in a generation'. In the United
States, long-standing hostility towards same-sex marriage unrav-
elled in a few years’. Germany began subsidizing solar panels in the
1990s, but initial adoption was slow. Interactions among friends and
neighbours accelerated the spread of the technology, and by 2016,
Germany was generating more solar power per capita than any
other country’.

This kind of punctuated cultural change occurs when a popula-
tion tips from one social norm to another"*. Social tipping is a flam-
boyant form of cultural evolution in which many people suddenly
change how they behave and how they think about the behaviour of
others®. Foot binding provides a canonical example. Many families
abandoned the practice in a short period. A family doing so under-
stood that other families were also abandoning the practice and thus
would probably not insist on women with bound feet as future wives
for their sons. This change in beliefs about others created a positive
feedback that accelerated abandonment"*.

Social tipping has generated enormous interest as a way to trigger
widespread behaviour change’ in many domains related to public
health®’, social justice'™', resource conservation'>”* and climate
change'*". Given such widespread interest, researchers and prac-
titioners have a responsibility to investigate the conditions that
support or undermine tipping'®*’. Accordingly, we examine group
identities as a mechanism hypothesized to interfere with tipping?'-**.

Proof of concept exists for tipping. Observational data show that
cultural evolutionary processes support multiple norms, and punc-
tuated cultural change certainly occurs™*-**. Experimental studies
have also demonstrated that interventions can spark rapid transi-
tions from one norm to another®”. Nonetheless, studies of tipping
around gender-based violence'**~*, political revolutions* and lab

experiments’ suggest important limits on our ability to identify
when tipping is possible and how to maximize the chance of tip-
ping®. The associated risk is that policymakers misinvest in poorly
designed or pointless efforts to activate tipping. However, when
tipping is possible, it holds clear policy implications’.

The same mechanisms contribute to the slow and fast phases of
punctuated cultural evolution'*. A tendency to conform and incen-
tives to coordinate choices can both motivate people to behave like
others. If a behaviour is rare, conformity, coordination or a mix of
both keep it rare. This is the slow phase. If the behaviour becomes
sufficiently common, for whatever reason, conformity or coordi-
nation switch from obstructing to accelerating change. This initi-
ates the fast phase. Once sufficient change occurs, the population
crosses a tipping point and quickly transitions to a new cultural
regime without further interference.

Policymakers seeking rapid social change aim to trigger this
dynamic. When conformity or coordination supports a status quo
norm inconsistent with policy objectives, policymakers can promote
an alternative norm by incentivizing their preferred behaviour in a
subset of the population only*>”. Alternative norms might include
the abandonment of female genital cutting®, giving up smoking®,
driving electric cars’, not aborting fetuses because they are female®
and eating chicken instead of pangolin”. Interventions can take
many forms, ranging from taxes and subsidies’ to entertaining
narratives with educational messaging® .

If enough people exposed to the intervention change their behav-
iour, conformity or coordination can switch from supporting the
status quo to supporting the policymaker’s alternative. Individuals
who do not change their behaviour as a direct consequence of the
intervention see others changing behaviour and conclude that an
alternative has become preferable to the status quo. When this
happens, the population should complete the transition to a new
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Fig. 1| The two images used to label the buttons in the identity treatment. Instead of clicking on a button labelled with @ or #, as in the neutral
treatment, participants in the identity treatment had to choose by clicking on one of two buttons with these images embedded in the buttons themselves

(Supplementary Figs. 2 and 3).

norm quickly, even without additional input from the policymaker.
Behaviour change is partly exogenous, because some people change
their behaviour due to exposure to the intervention, and partly
endogenous, because some people change their behaviour due to
conformity or coordination after the population crosses the tipping
point. Put differently, the direct effects of the intervention spill over
and indirectly influence those never exposed to the intervention or
those who were exposed but did not initially respond***’. Spillovers
are a standardized measure of how popular the policymaker’s alter-
native eventually becomes (Methods).

Spillovers imply that endogenous social forces can produce sub-
stantial behaviour change, and tipping thus offers the hope of using
the policymaker’s limited resources efficiently. This possibility is
important because many contemporary social problems are daunt-
ing in scale”'*. Moreover, promoting social change is an attempt to
engineer culture, and even policymakers with the purest of inten-
tions cannot escape the practical and ethical dilemmas this implies.
To the extent that tipping produces change, change originates from
within the population. The hope is that endogenous change mod-
erates concerns about paternalistic intrusions in a society’s culture
and the associated risk of backlash'***.

The challenge is that conformity and coordination incen-
tives rarely operate in isolation. Rather, they interact with other
motives that could undermine tipping>***". These motives often
centre on group identities and the symbolic markers people use
to display group affiliation*’. People experience positive affect
towards ingroup markers and the values these markers represent,
together with negative affect towards outgroup markers and their
associated values™*. When these affective responses are linked to
policy-relevant behaviours, group identities might obstruct tipping
that would otherwise occur®.

We thus hypothesized that group identities represent a form
of heterogeneity that can undermine tipping in specific settings.
Broadly speaking, heterogeneity may or may not hinder tipping.
The details are all-important. The distribution of preferences in the
population, heterogeneity in how people respond to information
about others and heterogeneous social networks can all interfere
with tipping, but they do not necessarily do so>****-*_ People dif-
fer in many dimensions critical to behaviour change. These differ-
ences interact with the policymaker’s choices to shape the potential
for tipping>***"** as a way to effect change. Heterogeneity based on
group identities holds particular interest because human psychol-
ogy has a strong parochial streak, arguably based on an evolution-
ary history in which affiliation with a group helped people learn
from others’>* and cooperate within the group to compete against
other groups*-**".

Whatever the past function of group identification, models sug-
gest that once in place it can have an outsize influence on cultural
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evolution’~*’. Qutgroup aversion’' represents a special challenge
for the policymaker. Outgroup aversion means that groups define
themselves in part by differentiating themselves from other groups.
If they use policy-relevant behaviours to do so, outgroup aver-
sion may disrupt the efforts of a policymaker promoting a single
behaviour for the entire population®. To illustrate, imagine a popu-
lation divided into two groups. The members of one group value
low-emission transport. The members of the other group ‘roll coal,
which means they modify their vehicles to increase carbon emis-
sions to differentiate themselves from the first group?'. For people
in the second group, a policymaker who wants the entire society
to tip to low-emission transport may represent an existential threat
to their shared group identity. In extreme cases, the policymaker’s
efforts could even strengthen the tie between group identity and
the behaviour in question™. In our example, this would mean that
the policymaker’s efforts increase the value of pollution for some
people and solidify their resistance to change. Whatever the details,
the policymaker promotes a behaviour that is inconsistent with the
group identities of at least some people, and these identities are sub-
ject to conspicuous and sufficiently strong outgroup aversion”-*.

To examine this kind of dynamic, we implemented an incentiv-
ized online experiment around the 2020 election for US president.
A US sample participated in repeated play of coordination games.
We designed our control treatment to be maximally favourable
for tipping. The experimental treatment was identical with one
exception. We relabelled the choice options with images designed
to activate partisan political identities (Fig. 1). Partisan loyalties
provide an important component of identity in contemporary US
politics™, and party affiliation has become increasingly sectar-
ian®*". Crucially, our partisan images had no explicit material con-
sequences. They simply provided a labelling system to distinguish
the choice options (Supplementary Figs. 2 and 3), and in this sense
our treatment manipulation was pay-off-irrelevant.

Each session had the following structure regardless of treatment.
We formed an experimental group of either all Republicans or all
Democrats. The participants repeatedly played a coordination game
with two choice options (Methods). In each period, each partici-
pant was randomly matched with another participant in the same
experimental group. Monetary pay-offs simply favoured coordinat-
ing; they did not favour coordinating on a specific option (Table 1,
pre-intervention (all)). The participants were anonymous, unable to
communicate and had no prior information about the people with
whom they were playing. To coordinate consistently, they had to
establish a norm via repeated play with feedback (Methods).

Once an experimental group had established a ‘status quo’ norm,
which meant that one of the two choice options had become suf-
ficiently common, we implemented an intervention (Methods). We
targeted a random sample of participants and changed their pay-offs
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Table 1| Participant pay-offs

Pre-intervention Post-intervention  Post-intervention

(all) () (NT)

SQ Alt SQ Alt SQ Alt
SQ 200 50 200 50 200 50
Alt 50 200 350 350 50 200

The matrices show row player pay-offs in points as a function of row and column choices.

The status quo (SQ) choice was the choice associated with the norm that emerged during the
pre-intervention phase. Given a status quo choice, the alternative (Alt) was simply the other choice
option. Pay-offs were the same for everyone in the pre-intervention phase and did not favour any
particular equilibrium. Because status quo norms evolved throughout the pre-intervention phase,
we refer to choices for this phase as ‘status quo’ and ‘alternative’ from an ex post perspective (that
is, after the experimental group had settled on a status quo norm). The intervention encouraged
behaviour change by introducing new pay-offs that favoured the alternative option among targeted
(T) players, regardless of the partner's choice. These pay-offs held for the entire post-intervention
phase. Non-targeted (NT) players retained their original pay-offs post-intervention.

to favour changing from the status quo choice, whatever this may
have been, to the other choice option, which we call the ‘alternative’
(Table 1, post-intervention (targeted); Supplementary Section 4.2).
The non-targeted participants retained their original pay-offs
(Table 1, post-intervention (non-targeted)). The participants then
continued playing repeatedly under this new incentive structure.

The experiment consisted of two treatments randomly assigned
to the experimental groups. In the neutral treatment, the choice
options in the game were labelled with neutral symbols, @ and #.
In the identity treatment, the choice options were labelled with two
partisan images (Fig. 1). The labels were simply embedded in the
buttons that the participants had to press to indicate a choice while
playing the game (Supplementary Figs. 2 and 3). The labels had no
other role.

Our intervention created heterogeneity in material incentives.
After intervention, the targeted participants faced material incen-
tives that favoured behaviour change in the precise sense that
the alternative was dominant for self-regarding players (Table 1,
post-intervention (targeted)). The non-targeted participants faced
material incentives that simply favoured, for self-regarding players,
coordinating on either option. The material incentives were hetero-
geneous, but in a way that supported behaviour change. Moreover,
behaviour change after intervention was socially beneficial in
the narrow Pareto sense’. For example, if everyone in an experi-
mental group were to adopt the alternative, no one would experi-
ence a decline in monetary pay-offs, and some would experience a
strict increase.

Crucially, however, people do not simply care about their own
material pay-offs”-°'. Some people find inequality aversive®’, and
our intervention created two classes of player with the potential for
systematic inequalities. Targeted players after intervention could
earn large pay-offs simply by choosing the alternative. Non-targeted
players could earn small or intermediate pay-offs depending on
whether they coordinated with their partners. Thus, if an experi-
mental group were to tip fully to the alternative, the targeted players
would experience persistent inequality to their advantage and the
non-targeted players persistent inequality to their disadvantage®.
Anticipating aversion to such outcomes might affect behaviour
change among one or both classes of player.

Our design controlled for this possibility by always using the
same pay-off matrices regardless of treatment. This validates
treatment comparisons even if inequality aversion was affecting
behaviour. Moreover, our design also captured a characteristic of
many interventions. Any intervention that does not reach every-
one in a population creates potential inequalities that did not pre-
viously exist. To attenuate such inequalities, for example, many
studies in economic development randomize the introduction of
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an intervention to different points in time while attempting to
intervene everywhere eventually®®*.

Aside from material concerns, which encompass both self-regard
and aversion to inequality, our political labels added another cur-
rency of potential value, but they did so only in our identity treat-
ment. Assuming that the labels activated partisan identities, the
effects should have depended on how the participants traded money
against identity concerns. First, imagine that money dominated
identity concerns for everyone. Whatever the degree of behaviour
change in our neutral treatment, behaviour change should have
been exactly the same in our identity treatment because the material
incentives were the same in both treatments. Second, imagine that
identity concerns dominated money for everyone. No one should
have changed behaviour in the identity treatment because the inter-
vention incentivized change via money only. Finally, imagine that
people traded money against identity concerns in heterogeneous
ways. Heterogeneity implies that some players in the identity ses-
sions might have changed behaviour, while others might not. The
result might have been no norm at all after intervention.

We first present the results from a pre-registered analysis of
spillovers (Methods) that reflects a central concern from the poli-
cymaker’s perspective. Spillovers” are a normalized measure of
how common the policymaker’s alternative is in the long run while
accounting for the size of the policymaker’s intervention (Methods).
Spillovers do not explicitly account for choice dynamics; they quan-
tify the final outcome net the policymaker’s effort. Negative spill-
overs are in [—1,0) and arise when the final proportion choosing the
alternative in an experimental group is less than the proportional
size of the intervention. Non-negative spillovers are in [0,1] and
arise when the final proportion choosing the alternative behaviour
is equal to or larger than the intervention.

We then present the results from pre-registered analyses of indi-
vidual decision-making (Methods). Finally, we present additional
results, based largely on exploratory analyses, that investigate the
precise mechanisms at work in our experiment. These analyses
compare behaviour before and after the election, and they exam-
ine the role of attitudes towards equality and inequality. Additional
analyses address whether identity concerns among our participants
were based on identities already in place when the participants
began the experiment or on identities that emerged within the con-
text of the experiment itself.

Results

Spillovers and individual choice. In the neutral sessions, some
experimental groups converged on a status quo norm of choosing
@, while others converged on #. We have no statistical evidence that
the status quo norm was related to the shared political affiliations
of participants in sessions together (y*(1,N=35)=2.08, P=0.15).
In the identity sessions, although the same kind of flexibility was
possible, all Republican sessions converged on triumphant Trump,
and all Democrat sessions converged on triumphant Biden. With
the status quo established in a session, the spillover is a normalized
measure of how common the alternative choice was at the end of the
session (Methods).

Spillovers were large and significantly positive in our neutral
treatment. In contrast, our identity treatment produced a large and
highly significant reduction in spillovers relative to this benchmark
(Fig. 2 and Table 2). Average spillovers were negative but not sig-
nificantly different from zero in our identity treatment (Table 2,
linear combination ‘Intercept+Identity=0’; F(1,66)=1.7; 95%
confidence interval, (—0.38,0.06); P=0.20; Cohen’s f=0.16), which
means we have no evidence that behaviour change exceeded the
size of the intervention itself. A core principle associated with
social tipping is that a tendency for people to behave like others
can amplify the effects of some event (such as an intervention)
that sets behaviour change in motion. The resulting outcome goes
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Fig. 2 | Distributions of normalized spillovers by treatment. a, The distribution of spillovers in the neutral treatment. b, The distribution of spillovers

in the identity treatment. The spillover? is a normalized measure of how common the alternative becomes in an experimental group (Methods), and it
can take any value in [—1,1]. Negative values occur when the final proportion choosing the alternative behaviour is less than the proportional size of the
intervention. Positive values occur when the final proportion choosing the alternative behaviour is greater than the proportional size of the intervention.
The difference in spillovers by treatment is large and highly significant (Table 2).

Table 2 | Spillovers by treatment

Spillovers
Intercept 0.69 (0.07)

P<0.001, (0.55, 0.83)
Identity —0.82 (0.12)

P<0.001, (-1.06, —0.57)

Spillovers”” take values in [—1,1] and provide a normalized measure of long-run behaviour in a
population while accounting for the size of the intervention (Methods). The results are from

an ordinary least squares regression that models spillovers as a function of treatment (Fig. 2).
Cohen's f=0.83. Identical conclusions follow from alternative estimation methods based on a

beta regression model (Supplementary Table 15). Spillovers were large and positive in the neutral
treatment (Intercept), and a simple relabelling of the choice options in the identity treatment
resulted in a large reduction in spillovers (ldentity). The P values are from two-sided z tests. Robust
standard errors are shown in parentheses after the estimates, and 95% confidence intervals are
shown after the P values.

well beyond the size of the event that initiated change. This hap-
pened in our neutral treatment, where spillovers reached 69% of
the maximum conceivable value on average (Table 2, ‘Intercept’).
However, simply labelling the choice options in ways that mis-
aligned behaviour change with pre-existing identities destroyed
spillovers entirely (Table 2, Identity’).

Interestingly, political labels facilitated coordination before
intervention (Fig. 3 and Supplementary Section 7.4) by providing
focal points®>*°. The pre-intervention game involved material incen-
tives that favoured neither of the two pure-strategy equilibria, and
the players faced an equilibrium-selection problem. Neutral labels
did not help, and the players simply had to develop an idiosyncratic
local norm via repeated play with feedback. Political labels provided
the participants with a shared non-monetary basis for ranking
the equilibria, and this allowed players to converge quickly with
minimal fuss.

Just as surely as political labels facilitated coordination before
intervention, they hindered tipping after intervention. After inter-
vention, the experimental groups in the neutral condition imme-
diately started changing their behaviours, and the alternative
behaviour was dominant by the end of the post-intervention phase
(Fig. 3a). Under political labels, the experimental groups persisted
in a state of chronic disagreement. Some players chose the status
quo behaviour; some chose the alternative—miscoordination was
common and persistent (Fig. 3b).
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To investigate these effects in greater detail, we analysed individ-
ual choices (Methods) before and after intervention, by treatment,
for both targeted and non-targeted players (Fig. 4). Under neutral
labels before intervention, we have no evidence that targeted and
non-targeted participants chose the alternative at different rates
(Table 3, Model 1, (Neutral, T, Pre-int)). Similarly, we have no evi-
dence that targeted and non-targeted participants in the identity
treatment made different choices on average before intervention
(Table 3, Model 1 linear combination in Fig. 4). Under political
labels, both targeted (Table 3, Model 1, (Identity, T, Pre-int)) and
non-targeted participants (Table 3, Model 1, (Identity, NT, Pre-int))
showed highly significant reductions in the probability of choosing
the alternative behaviour relative to the omitted category—namely,
non-targeted participants in the neutral treatment before interven-
tion. This latter result confirms the idea that political labels facili-
tated coordination before intervention by providing players with
focal points.

Post-intervention, both targeted (Table 3, Model 1, (Neutral, T,
Post-int))andnon-targeted (Table 3,Model 1,(Neutral, NT, Post-int))
participants in the neutral treatment exhibited an increased
probability of choosing the alternative relative to non-targeted
participants in the neutral treatment before intervention. Targeted
players showed a larger increase than non-targeted players (Table 3,
Model 1 linear combination in Fig. 4), but the large and highly
significant increase among non-targeted players demonstrates the
power of endogenous social interactions to amplify the effects of a
delimited intervention.

Targeted participants in the identity treatment also exhib-
ited highly significant changes in behaviour (Table 3, Model 1,
(Identity, T, Post-int)) in the wake of the intervention, but the effect
was weaker than it was among targeted participants in the neutral
treatment (Table 3, Model 1 linear combination in Fig. 4). These
results suggest that targeted participants in the identity treatment
varied in terms of how they traded money against identity concerns.
For some, switching to the alternative choice in the identity treat-
ment was sufficiently aversive to prevent behaviour change, but for
others this was not the case.

Non-targeted participants in the identity treatment exhibited a
significant but relatively small degree of behaviour change between
pre- and post-intervention (Table 3, Model 1 linear combination in
Fig. 4). In particular, after intervention these participants chose the
alternative behaviour at a rate that was statistically indistinguish-
able from that of non-targeted participants in the neutral treatment
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Fig. 3 | Choice dynamics by treatment. a,b, The status quo behaviour was the choice associated with the norm that emerged in the pre-intervention phase
of a session. With a status quo established, the alternative behaviour was simply the other choice option, which was always favoured by the intervention
(Table 1). Here we show the proportion of choices, over all relevant sessions, in which the participants coordinated on the status quo (orange), coordinated
on the alternative (green) or miscoordinated (blue) for each period. ‘Time' refers to the period of play, which is centred on the intervention period (0).

In the neutral sessions, the participants were relatively slow to converge on the status quo before intervention and relatively fast to converge on the
alternative after intervention (a). In the identity sessions, the participants converged quickly before intervention, requiring fewer overall trials to meet the
intervention criteria, but persisted in a state of chronic disagreement after intervention (b). For reference, under random matching, the maximum possible

expected rate of miscoordination is 0.5.

before intervention (Table 3, Model 1, (Identity,NT,Post-int)).
Additionally, they were highly significantly less likely to choose the
alternative behaviour post-intervention than their non-targeted
counterparts in neutral sessions after intervention (Table 3, Model 1
linear combination in Fig. 4) and their targeted counterparts in
identity sessions after intervention (Table 3, Model 1 linear combi-
nation in Fig. 4).

These results show that social tipping provided a powerful route
to behaviour change in the neutral treatment, but it proved to be
equivalently unreliable in the identity treatment. This difference
also had stark consequences for participant pay-offs. In our neutral
treatment, the absence of a focal point® meant that players needed
time to develop status quo norms. The neutral groups, however,
were able to transition rapidly to an alternative norm when circum-
stances changed. Tipping and its pay-off consequences are easily
seen as a rapid increase in pay-offs after intervention in the neutral
sessions (Fig. 5a). The identity sessions show the opposite pattern.
The players established status quo norms quickly. However, with
an alternative running counter to their pre-existing identities, the
players were collectively unable to respond, and they accumulated
substantial opportunity costs (Fig. 5b).

Effects of a federal election. Because we ran the study from late
October through mid-December 2020, we were able to analyse
whether and how choices changed after 7 November, the day
major news networks called the election. We had no pre-registered
hypotheses about associated effects, but multiple possibilities exist.
For example, the actual outcome of the election could have provided
all participants with a shared focal point® rooted in reality. If so, all
sessions in the identity treatment, whether Democrat or Republican,
would have converged before intervention on triumphant Biden,
an especially compelling possibility given that we did not tell the
participants they were together with other supporters of the same
party. In addition, participants in the identity treatment after the
election could have been more willing to change their behaviour
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after intervention. With the election settled, the participants could
have been less likely to interpret choosing a specific partisan image
as an endorsement of the associated election result. This, in turn,
might have allowed the participants to disinvest emotionally and
simply treat the images as a labelling system to facilitate coordina-
tion and make money. Alternatively, the conclusion of the election
could have exacerbated outgroup aversion”, with winners gloating
and losers defensive. If so, behaviour change in the identity treat-
ment should have declined after the election.

We have no evidence that any of this happened on average. As
was true before the election, all sessions in the identity treatment
converged before intervention on the image consistent with party
loyalties. In particular, Republican sessions continued to converge
on triumphant Trump. More broadly, when comparing before
and after the election, we have no statistical evidence for varia-
tion in average tendencies to choose the alternative behaviour
after conditioning on treatment, targeted status and pre- versus
post-intervention (Table 3, Models 1 and 2).

Inequality aversion. We also examined effects related to the
inequality that the intervention created. As explained, our design
controlled for average effects by using the same pay-off matri-
ces in both treatments. Individual participants might nonetheless
have behaved differently from each other because of their attitudes
towards inequality. At the recruitment stage (Methods), we mea-
sured the social dominance orientation of each participant, which
summarized tolerance of hierarchy and inequality (Supplementary
Sections 7.1 and 8.2), and we also measured preferences for eco-
nomic equality (Supplementary Sections 7.1 and 8.2). We used these
variables to test for heterogeneity in choices after intervention.

In both treatments, for both targeted and non-targeted players,
we find no statistical evidence that these variables affected the
probability of choosing the alternative behaviour at the end of the
post-intervention phase (Supplementary Table 17). This result may
seem surprising because empirical research shows that people are
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observations. The P values are based on two-sided z-tests. No adjustments were made for multiple comparisons. The omitted category consists of the
neutral treatment, non-targeted participants, pre-intervention (Neutral, NT, Pre-int), and all other effects are relative to this benchmark. The curly brackets
show the results from various linear combinations discussed in the main text, all of which are based on the cluster-robust standard errors in Table 3. The
red dashed vertical line represents no effect. To present these linear combinations graphically, we show the effects in a different order than in Table 3.

averse to inequality, with considerable heterogeneity within and
across cultures®*>-°. Why, then, do we find no evidence that
inequality aversion affected the probability of adopting the alterna-
tive despite the inequalities introduced by the intervention?

Using the Fehr-Schmidt model”, we show that inequal-
ity aversion has two countervailing effects in a setting like ours
(Supplementary Section 7.2), and the effect that supports tipping
is likely to dominate. The model distinguishes between two types
of inequality. Advantageous inequality means that the focal deci-
sion maker has more than others, while disadvantageous inequal-
ity means the opposite. In our setting, aversion to advantageous
inequality could prevent targeted participants from switching to the
alternative after intervention. The participants in question would
dislike earning 350 when others earn only 200 or 50 (Table 1). To
prevent all targeted participants from switching, however, advanta-
geous inequality aversion would have to be much stronger than typ-
ically found in empirical research®~*. Moreover, with each targeted
participant who switches to the alternative, advantageous inequality
aversion has to be even stronger to prevent the remaining targeted
participants from switching. In this way, advantageous inequality
aversion is unlikely to prevent initial changes in behaviour among
targeted participants, and its limited influence should decline
quickly (Supplementary Section 7.2).

As participants switch to the alternative, aversion to disadvan-
tageous inequality becomes increasingly relevant, and it always
supports the alternative. A participant, whether targeted or not,
can experience disadvantageous inequality only by choosing the
status quo when matched with a targeted participant choosing
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the alternative. Hence, the only way to reduce expected disadvan-
tageous inequality is to switch from the status quo to the alterna-
tive. Disadvantageous inequality aversion thus supports behaviour
change, and its importance should increase through time as partici-
pants abandon the status quo (Supplementary Section 7.2).

The upshot is that in our experiment the effects of inequal-
ity aversion and ordinary coordination incentives were prob-
ably redundant. Our intervention created pressure to tip with large
unconditional pay-offs for targeted players and coordination incen-
tives for non-targeted players. Inequality aversion would have only
supplemented this pressure, perhaps with little scope for accelerat-
ing behaviour change beyond the effects of unconditional pay-offs
and coordination incentives. In any case, our neutral treatment
reveals that our intervention led to rapid tipping when choice and
identity were not linked. Our political labels linked choice and iden-
tity and activated a mix of mechanisms that hindered tipping. We
now address this mix in detail.

Pre-existing and endogenous identities. We conducted a num-
ber of exploratory analyses to evaluate how treatment differences
arose from pre-existing identities, of importance to the participants
outside the experiment, versus endogenous identities that emerged
within the context of the experiment. Specifically, our intention with
the identity treatment was to use a pay-off-irrelevant manipulation
to activate affective responses based on pre-existing identities. That
said, the choice dynamics in the identity sessions diverged from
the dynamics in the neutral sessions almost immediately (Fig. 3).
Treatment differences in behaviour change thus resulted in principle
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Table 3 | Participant chooses the alternative behaviour

Choose alternative behaviour

Model 1 Model 2
Intercept 0.13 (0.02) 0.14 (0.02)

P<0.001, (0.10, 0.16) P<0.001, (0.10, 0.18)
Election —0.02 (0.03)

P=0.47,(-0.08, 0.04)

(Neutral, T, Pre-int) —0.03(0.02) —0.07 (0.04)

P=0.9, (-0.08, 0.02) P=0.07, (=0.15, 0.01)
(Neutral, NT, Post-int) 0.63(0.05) 0.73 (0.06)

P<0.001, (0.53,0.73) P<0.001, (0.61, 0.85)
(Neutral, T, Post-int) 0.81(0.03) 0.80 (0.04)

P<0.001, (0.76, 0.86) P<0.001, (0.72,0.88)
(ldentity, NT, Pre-int) —0.12 (0.02) —0.12 (0.02)

P<0.001, (=015, -0.08) P<0.001, (-0.17, —0.07)
(ldentity, T, Pre-int) —0.12 (0.02) —0.13 (0.02)

(Identity, NT, Post-int)

(ldentity, T, Post-int)

Election x (Neutral, T, Pre-int)

Election x (Neutral, NT, Post-int)

Election x (Neutral, T, Post-int)

Election X (Identity, NT, Pre-int)

Election x (ldentity, T, Pre-int)

Election x (Identity, NT, Post-int)

Election x (Identity, T, Post-int)

P<0.001, (-0.15, -0.08)
0.09 (0.06)
P=0.17,(-0.04,0.21)
0.53 (0.05)

P<0.001, (0.44, 0.63)

P<0.001, (-0.17, —0.09)
0.03(0.07)
P=0.65, (=0.11,0.17)

0.54 (0.06)

P<0.001, (0.42, 0.66)
0.06 (0.05)
P=0.24,(-0.04,0.16)
—-015(0.09)
P=011,(-0.33,0.03)
0.01(0.05)

P=0.89, (-0.10, 0.11)
0.00 (0.03)
P=0.97,(-0.06, 0.06)
0.02 (0.03)

P=0.51, (-0.04, 0.09)
0.0 (0.12)
P=0.42,(-0.14,0.34)
—0.02 (0.10)
P=0.87,(-0.20, 017)

The results of linear probability models (Methods) for individual choices in the final periods of
the pre- and post-intervention phases are shown. ‘Election’ is a dummy indicating sessions after
7 November 2020, the day the election was called. Composite dummies are defined jointly over
(1) treatment (Neutral versus Identity), (2) whether the participant was targeted (T) or not

(NT), and (3) pre- versus post-intervention, with (Neutral, NT, Pre-int) as the omitted category.
Model 1 was pre-registered. Model 2 is exploratory and additionally distinguishes between before
(omitted category) and after the election. The results are robust to including day fixed effects
(Supplementary Table 14), including more periods in the analysis (Supplementary Table 2) and
alternative estimate methods with a random-effects logit model (Supplementary Table 16).

The P values are from two-sided z-tests. Cluster-robust standard errors are shown in parentheses
after the estimates, and 95% confidence intervals are shown after the P values.

both from the link between political labels and pre-existing identi-
ties and from the divergent dynamics that the two labelling systems
induced. By focusing on overall treatment differences, our core
analyses (Tables 2 and 3) effectively pool these two mechanisms.
The task here is to disentangle them as much as possible.
Compared with the neutral sessions, the identity sessions con-
verged on status quo norms quickly, and choices were relatively
homogeneous at the end of the pre-intervention phase (Fig. 3).
Both fast convergence and choice homogeneity could have revealed
to participants within an identity session that everyone was relying
on a common focal point. If so, participants in the identity sessions
would have been able to infer that they shared political loyalties
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with others in the session in a way that was not possible in the neu-
tral sessions.

Broadly, participants in the identity sessions may have experi-
enced the normative force of the status quo more strongly than their
counterparts in the neutral sessions for two different reasons. On
the one hand, status quo norms were consistent with pre-existing
identities in the identity sessions. As discussed, status quo norms
and the party loyalties of the participants were perfectly correlated
in the identity treatment, but they were unrelated in the neutral
treatment. On the other hand, when comparing identity sessions
with neutral sessions, status quo norms in the identity sessions
developed quickly, produced relatively homogeneous behaviour
before intervention and allowed the players to draw strong infer-
ences about others. These differences all emerged within the con-
text of the experiment, specifically in the pre-intervention phase,
and they could have all intensified commitment to the status quo
in ways that were independent of pre-existing identities. What evi-
dence do we have for each type of mechanism?

For pre-existing identities, when recruiting participants before
the experiment, we measured two forms of affective polariza-
tion***>"" for each participant. One measure quantified polarization
in terms of Democrats versus Republicans in general and the other
in terms of Biden versus Trump specifically (Supplementary Section
7.3.1). Increasing polarization was statistically associated with a
reduced tendency to choose the alternative after intervention in the
identity treatment but not in the neutral treatment (Supplementary
Table 19). This intuitive result provides our first clue that treatment
differences stemmed at least in part from the link between our polit-
ical labels and pre-existing identities.

When recruiting, we also implemented a priming experiment
to manipulate the extent to which participants viewed party affili-
ations as central to their identities (Supplementary Section 7.5.1).
We used this experimental prime as an instrumental variable” to
analyse choices in the experiment proper. As the importance of
party affiliation increased, the probability of choosing the alterna-
tive behaviour after intervention declined in the identity treatment,
but we have no evidence for such a decline in the neutral treatment
(Supplementary Table 22). This finding further indicates that resis-
tance to behaviour change in the identity treatment resulted from
our use of political labels to foreground identities with meaning
to the participants outside the experiment. Finally, although we
found no evidence of differences in average behaviour before versus
after the election (Table 3, Model 2), treatment differences after the
election were most pronounced in the immediate aftermath of the
election, presumably when emotions were peaking and most sus-
ceptible to manipulation (Supplementary Fig. 13). Altogether, these
results clearly indicate that pre-existing identities shaped observed
treatment differences.

For differences that emerged within the context of the experi-
ment, we also found limited but intriguing evidence for a secondary
effect based on endogenous dynamics. Controlling for treatment,
we estimated that fast convergence on the status quo before inter-
vention was associated with increased resistance to the alternative
choice after intervention (Supplementary Section 7.4). This sug-
gests that, if neutral sessions had managed to converge more quickly
on average than they actually did, they would have experienced less
behaviour change than they actually did. We found no statistical
evidence that homogeneity of choices before intervention had an
independent effect on choices after intervention (Supplementary
Section 7.4). Lastly, as explained above, the distinctive dynamics in
the identity sessions might have allowed the participants to quickly
draw strong inferences about shared political loyalties within ses-
sions. If this heightened potential to draw inferences had an effect
that was independent of pre-existing identities, participants in
the identity sessions should have responded to early feedback about
others more strongly than in the neutral sessions. This follows
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Fig. 5 | Pay-off dynamics. a, Mean pay-offs by treatment and period. The pay-offs are measured in experimental currency points (100 points=US$1).
‘Time' refers to the period of play, which is centred on the intervention period (0). The dashed lines are 95% confidence intervals from a bootstrapping
algorithm clustered at the level of the experimental group. Compared with the neutral treatment, political labels in the identity treatment provided a ready
focal point®® that allowed the participants to converge on a norm quickly before intervention. After intervention, however, chronic disagreement (Fig. 3)
prevented the participants in the identity treatment from transitioning to new norms in the same way the participants did in the neutral treatment.

b, The accumulated difference in mean pay-offs, identity minus neutral, shows the monetary opportunity costs that the participants in the identity

sessions ultimately paid.

simply from the fact that this feedback was the only way for the
participants to draw the inferences in question. We did not find any
statistical evidence for this possibility (Supplementary Section 7.4).

These results show that our political labels might have hindered
tipping in two distinct ways. First, because of their relation to iden-
tities already in place when the experiment began, political labels
added value to the status quo and detracted value from the alterna-
tive. The evidence overall indicates that this mechanism was pri-
marily responsible for treatment differences in behaviour change.
Second, political labels had an immediate influence on cultural
evolutionary dynamics, and the identity sessions and neutral ses-
sions had already taken divergent paths by the time the interven-
tion occurred. Exploratory analyses suggest that fast convergence
to the status quo, which occurred mainly in the identity sessions,
may have reduced tipping in a way that was partially distinct from
pre-existing identities.

Discussion
Our results show that even a seemingly superficial link between
identity and choice can restructure cultural evolution and under-
mine tipping that would otherwise occur. Although our results
demonstrate just how easily this can happen, group identities may
not always impede tipping and behaviour change. A possibility we
did not examine would occur when the policymaker promotes dif-
ferent behaviours in different pre-existing groups already seeking to
differentiate themselves. Imagine a policy initiative that promotes
different behaviours for women and men. If many people adopt
gendered patterns of behaviour, this tendency could easily help the
policymaker because the policymaker’s behavioural objectives cor-
relate neatly with the pre-existing subdivision of the population.
We focused instead on settings in which the policymaker’s objec-
tives do not align well with pre-existing identities. Even then, how-
ever, an interest in protecting group identities does not necessarily
impede behaviour change. If ingroup conformity is strong and the
intervention considerably smaller (for example, 10%) than what we
used in this study, small to moderate amounts of outgroup aver-
sion may actually help destabilize the status quo norm and support
behaviour change as a result”. In addition, incentives can sometimes
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favour signalling one’s identity in covert ways that have little or no
meaning to outgroup members, especially if the covert signallers
belong to a disadvantaged minority™. Given the partisan nature of
contemporary US politics™*, group identities in this study were
probably not subject to covert signalling. When present, however,
covert signalling might weaken the tendency for group identities to
undermine tipping, though perhaps with members of marginalized
groups pretending to adhere to the norms of a dominant group in
step with the policymaker.

When outgroup aversion is strong and out in the open, how-
ever, theory suggests that the pressure to police the boundaries of
group identities will tend to dominate cultural evolution*'~*, and
our results are consistent with this idea. Identity policing can mani-
fest itself in at least two ways relevant to policy. First, the policy-
makers’ target population may not be strongly subdivided, but the
policymakers themselves may represent an aversive outgroup. In the
1950s, for example, a council of local male leaders banned female
genital cutting in the Meru District of Kenya. Citizens apparently
saw these leaders as the puppets of colonizers, and the ban on cut-
ting actually seemed to increase commitment to the practice as a
hallmark of cultural identity*.

A second possibility is that the target population is subdivided,
people care greatly about protecting the group identities that result
and the policymaker’s behavioural objectives do not fit well with
this landscape of pre-existing identities. Climate change, for exam-
ple, is one of several politically polarizing issues in the contempo-
rary United States in the sense that adopting a specific stance on
the issue is part of what party loyalty requires’. Some people drive
hybrids, and other people roll coal to show their contempt for peo-
ple who drive hybrids®'. Reducing emissions among the former may
entrench resistance among the latter.

In both of these scenarios, identities are linked to particular
choices in the policy domain in question, and the link adds value to
the status quo choice for some or all individuals. Our results show
that this implicit value can constrain behaviour change in general
and endogenous change due to social tipping specifically. In situa-
tions of this sort, the policymaker might consider an intervention
before the intervention®. The first intervention should weaken the

NATURE HUMAN BEHAVIOUR | VOL 6 | DECEMBER 2022 | 1669-1679 | www.nature.com/nathumbehav


http://www.nature.com/nathumbehav

NATURE HUMAN BEHAVIOUR

ARTICLES

link between identity and choice in the policy domain at hand to lay
the groundwork for the intervention proper. With identity concerns
less relevant because of this initial intervention, the intervention
proper could then promote the alternative norm of primary interest.
CNN adopted this approach with an ad about face masks during the
COVID-19 pandemic (https://twitter.com/cnn/status/12891765331
40029441%lang=en). The ad first attempted to decouple masks from
the partisan baggage they had acquired in the United States in the
early days of the pandemic. It began with a photo of a mask and said,
“This is a mask. It prevents the spread of coronavirus. This is not a
political statement. It's a mask” The ad then moved on to its primary
behavioural objective and concluded with, “Please wear a mask” We
know of no evidence about the effectiveness of this ad, but presum-
ably the limited credibility that conservative Republicans attach to
CNN” did not help. Regardless, the strategy is clear. The ad did not
address the partisan divide in the United States. It simply tried to
decouple this divide from choices about wearing masks.

An extension of this approach centres on strategies that attempt
to transfer identity concerns from the choice domain of interest to
some other domain. For example, a number of initiatives promot-
ing the abandonment of female genital cutting emphasize alterna-
tive rites of passage’ designed to allow families to integrate their
daughters into society without the harm of genital cutting. The hope
is that families become increasingly willing to abandon cutting if
they have suitable substitute behaviours and traditions. Substitutes
effectively change the underlying coordination game by expanding
the set of actions”. We do not know of much evidence on the value
of such approaches, but a recent field experiment in Malawi showed
that providing substitute behaviours can reduce early marriage and
teenage pregnancy’®. Broadly, future research should examine the
effects of decoupling identity and choice when policymakers are
attempting to influence the cultural evolution of social norms.

We have shown that social tipping can offer a powerful but
unreliable route to social change. This combination presents poli-
cymakers with an unusual challenge. Because tipping has impres-
sive potential, strategies to provoke tipping will presumably remain
a part of the policymaker’s repertoire. Because tipping is unreliable,
interventions designed to trigger tipping may easily fail to do so.
Researchers and practitioners thus require an empirically grounded
understanding of when tipping is possible and how to spark tip-
ping’. In particular, tipping offers the possibility of using limited
resources efficiently, but it could also be extremely costly if policy-
makers’ preferences are misaligned with those of the citizens under
their influence*>”. In such cases, an intervention could be worse
than ineffective; it could bring a net social cost even if promoting a
behaviour that appears to be a Pareto improvement.

Group identities are ubiquitous phenomena® that can encourage
polarization along political, religious and ethnic lines”. Group iden-
tities can have positive consequences*>’*, but they can also inhibit
efforts to change cultural norms. Understanding when and how
group identities influence social tipping would allow for the design
of interventions that appropriately consider the effects of identity
concerns as we all confront the formidable challenges facing con-
temporary human societies.

Methods
Participants. We conducted the study with adult participants living in the United
States between 28 October and 16 December 2020. The study was approved by the
Institutional Review Boards at the University of Lausanne, the University of Bern
and Princeton University. All participants provided informed consent.

We recruited the participants online via Prolific. At the recruitment stage,
we screened potential participants on the basis of their self-reported political
affiliations and responses to two questions about political preferences. In
particular, we asked about Biden and Trump using feelings thermometers™*
We used these responses to recruit participants to the main study who were
either (1) warm about Biden and cold about Trump or (2) cold about Biden
and warm about Trump (Supplementary Section 5.2). Altogether, we recruited
565 participants in category 1, all of whom reported being Democrats, and 235
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participants in category 2, all of whom reported being Republicans. We did not
intentionally recruit participants who were cold or warm about both candidates,
but a small error allowed four Democrats who were cold about both candidates and
one Democrat who was warm about both candidates into the final sample.

For the main experiment, we formed experimental groups of either all
Republicans or all Democrats. The participants were anonymous, they could not
communicate with others in the session and they had no information about the
composition of the experimental group. All sessions began with 12 participants,
and we relied on several protocols to minimize participant dropout (see below).
Supplementary Sections 5 and 6.1 provide additional details and analyses related to
recruitment, sample composition and dropouts.

Repeated game play and treatments. The participants repeatedly played
coordination games for up to 45 periods. In each period, we randomly paired
players within the experimental group to play. In the pre-intervention phase,
everyone played the same coordination game (Table 1, pre-intervention (all)).
The pre-intervention phase lasted a minimum of 10 periods. After crossing
this threshold, the pre-intervention phase ended when at least 90% of players
chose the same option in a period or when 20 periods had passed. Each session
had a well-defined majority behaviour (that is, the status quo) at the end of the
pre-intervention phase.

To begin the post-intervention phase, we applied a new pay-off matrix to a
subset of players (Table 1, post-intervention (targeted)). The remaining players
retained their original incentives (Table 1, post-intervention (non-targeted)). The
intervention was randomly assigned to 50% of players in the experimental group
at the start of the session (Supplementary Section 3.3). Because assignment to the
targeted subset occurred at the beginning of sessions, sporadic dropouts before
intervention meant that the targeted subset occasionally consisted of 40% or 60%
of the group (see Supplementary Section 6.3 for the associated robustness checks).

Each period, each participant made a choice by clicking an on-screen button
that was integrated with the display of the player’s pay-off matrix. The labels for
the choices, whether neutral or political, were simply embedded in the buttons
themselves (Supplementary Figs. 2 and 3). The treatments were identical apart
from the difference in labels. Political labels were pre-tested to ensure that one label
was appealing and the other aversive (Supplementary Section 3.4).

For feedback, the participants received three pieces of information at the
beginning of each period after the first. Namely, each participant saw (1) the
complete distribution of choices from the previous period among 10 randomly
selected players in the experimental group, (2) the choice of the focal player’s
partner in the previous period and (3) the points that the focal participant had
earned in the previous period. Communicating the choices of 10 randomly selected
players allowed us to continue a session when someone dropped out without
disturbing our feedback protocol. Specifically, because the participants played in
pairs, we required an even number of participants. Thus, if a player dropped
out, we removed the player’s partner in that period, but only after the partner had
made a choice. If more than two players exited the group, for whatever reason, we
ended the session. In sum, each experimental group started with 12 participants,
and we randomly selected 10 participants each period for feedback. Some
experimental groups dropped to 10 participants during the session, and at that
point we provided feedback by reporting the distribution of choices among
all 10 remaining players. Dropouts were not related to treatment (Supplementary
Section 6.1).

The points from the games were converted to dollars at a fixed rate. The total
pay-off for each participant was calculated by summing the pay-offs from five
randomly selected periods. The participants were informed about payment and
other procedures before the start of the game (Supplementary Section 8).

Analyses. The initial data consisted of 28,303 observations from 908 participants
in 77 groups. We removed nine groups that, due to dropouts, did not have at least
one period post-intervention. This left 27,624 observations from 805 participants
in 68 groups. The analyses were pre-registered (https://osf.io/84jpq) unless
otherwise indicated.

Table 2 presents an analysis of spillovers™. Spillovers provide a normalized
measure of how common the alternative behaviour ultimately becomes. Let ¢, be
the proportion of participants in experimental group j targeted by the intervention.
Let qu be the proportion of participants in j choosing the alternative behaviour in
the final period post-intervention. Spillovers in j, denoted 6, are defined as

qu—i::; if 4> ¢
0= (1)

3 ;4)’ otherwise.
gl

Spillovers take values in [—1,1]. If the spillover is positive, the final effect of the
intervention is larger than the proportional size of the intervention. A negative
spillover signifies the opposite (Supplementary Section 2.3).

To examine spillovers, we ran an ordinary least squares regression with
spillovers as a function of treatments. The model is

0; = By + By + € (2)
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where j€{1,2,...,]} indexes experimental group, 1, € {0, 1} indicates whether
group j was in the neutral treatment (,=0) or in the identity treatment (1;=1),
and ¢; is a group error term. We used robust standard errors because ¢; may not
be homoscedastic normal®*'. Alternative estimation methods lead to the same
conclusions (Supplementary Table 15).

We used linear probability models (ordinary least squares) to examine
individual choices (Table 3). Choice is a function of treatment, whether the
participant in question was targeted or not, and whether the choice occurred in
the final period of the pre-intervention or post-intervention phase. Restricting
attention to the final periods of the two phases minimizes the role of transient
dynamics and thus focuses on transitions between equilibria. The results hold with
more periods (Supplementary Table 2).

Our pre-registered core model (Table 3, Model 1) is

c,-:/30+[i1[u,-:0/\z,-:1/\1i:0]+/1’2[ui:0/\zi:0A1i:1]+

/}3[ui:0/\z,-:1/\1,-:1]+ﬂ4[u,-:1/\z,-:0/\ri:0]+

(3
ﬂS[u,‘:1/\Z,':1/\Ti:0]+ﬂ6[u,‘:1/\Z,':0/\‘L'i:1]+
/f7[u,‘:1/\2[:1/\‘[,':1]+6,'.

The index i €{1,2,...,1} specifies observation at the level of an individual making
a single choice, and ¢; € {0, 1} indicates whether the associated choice was the status
quo (¢;=0) or the alternative (c;=1). The variable u, € {0, 1} indicates whether
observation i was associated with a participant in the neutral condition (#,=0) or
the identity condition (u;=1). The variable z, € {0, 1} indicates whether observation
i was associated with a participant targeted by the intervention (z;=1) or not
(z,=0), 7,€{0, 1} indicates whether the observation was from the pre-intervention
(7;=0) or post-intervention phase (z,=1), and ¢; is an individual choice error term.
The [ -] are Iverson brackets, and A denotes logical ‘and’. Iverson brackets return 1
if the condition within is met and 0 otherwise. To illustrate, [u;=1Az;=0A7,=1]
returns 1 if  was associated with a participant in the identity treatment (u,=1) who
was not targeted (z;=0) and was making a post-intervention choice (z,=1). We
refer to this variable as (Identity, NT, Post-int) in Table 3, and f; is the associated
coefficient. The omitted category for the regression is [,=0A z,=0A7,=0]—that
is, (Neutral, NT, Pre-int).

We extended the core model with an exploratory analysis that added a dummy
variable, with interactions, to indicate sessions after 7 November 2020 (Table
3, Model 2). For the individual choice models, we used cluster-robust standard
errors®*!, clustered at the level of the experimental group, to account for errors that
are not homoscedastic normal and may be correlated within clusters. Alternative
estimation methods lead to the same conclusions (Supplementary Section 6.6).

Reporting summary. Further information on research design is available in the
Nature Research Reporting Summary linked to this article.

Data availability
The data are publicly available at the Open Science Framework, at https://doi.
0rg/10.17605/OSEIO/KN3A2.

Code availability

The code for the analyses is publicly available at the Open Science Framework, at
https://doi.org/10.17605/OSEIO/KN3A2. To collect the interactive group data, we
used the open-source otree software, version 3.3, accessible at otree.org. We used
Qualtrics (October 2020 version) to collect the questionnaire data.
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Research sample The study sample consists of general population participants recruited from Prolific Academic, a general purpose online experiments
platform. As per demographics, we have 45 % self-reported female, a mean age of 41 years, 71 % are Democrats, and 29%
Republicans. The study sample is not representative of the general population.
Our sample was recruited to measure the effect of identities on tipping dynamics. It contained therefore groups with a salient
identity background, in our case, political identities during the November 2020 US presential election. In order to make it possible to
run online interactive group games at appropriate scale, the study sample has been recruited from a larger pre-screened participant
panel (N=2,788), 55% Democrat, 45 % Republican.

Sampling strategy We used convenience sampling, where participants could opt into a participant panel. The panel initially screened based on several
criteria, such as self-reported partisanship, political preferences for presidential candidates, residence in the United States and
completeness of responses. We then invited participants from the panel to participate in pre-scheduled group sessions.

We conducted statistical power analyses to determine the minimum number of groups needed in order to conduct general linear
model test on the group analysis level at 80% power and 0.05 significance. With one degree of freedom and an effect size (f2) of 0.2,
these analyses yielded roughly 50 groups required in minimum. For reference, our actual empirical R?2 in the basic linear model is
40, and the corresponding empirical Cohen's f2 effect size is 0.66. We used the R software, pwr package, to conduct power

analyses based on the pwr.f2.test function.

Data collection To collect the group level data, we used a virtual lab setup consisting of two steps. We first built a participant panel. We then
recruited individuals from this panel into pre-scheduled sessions to participate in interactive virtual lab sessions.
The participant panel was recruited via Prolific Academic, a company for providing online convenience samples. We targeted
respondents located in the United States, from the general population as available on prolific academic, without principal restrictions
on demographic background. Sampling for the participant panel involved filling six recruitment cells, based on interlocking and
equally-sized demographic strata: self-identified partisanship (we included only self-reported Republicans and Democrats), age (two
groups: 18 to 38 years, and 39 years and older) and sex (male and female). To qualify, participants had to be U.S. nationals residing in
the U.S. at the time of the study. We only included participants with a Prolific Academic study approval rate of 95% or higher.
Nobody was present besides the participants(s) and the researcher and their assistants. The researcher was not blinded to the
experimental condition nor the the study hypothesis.

Timing Data collection commenced on Oct 28, 2020, and stopped on December 16, 2020.

Data exclusions The raw study data-set contained 77 groups and 908 players. We removed groups which did not have at least one post-intervention
phase period. This was necessary because our comparison of interest is between the pre-intervention and post-intervention phase
behaviours in the individual level analyses, and spillovers in the post-intervention phase for the group-level analyses. We also
removed the first two groups collected at the beginning of the study due to a technical error. This resulted in the total removal of 9
groups, leaving 68 unique groups and 805 players.

Non-participation Out of 68 groups, 28 were affected by players dropping out, of which 10 groups ended prematurly. A dropout is defined by a player
being unresponsive (making no choice / decision) for more than 150 seconds, in which case the player is automatically excluded from
the study.

Randomization Participants were randomly allocated into neutral / identity label groups. To control for the partisan composition of the groups, at the

beginning of each week of the study we pre-determined the composition of groups (as Democrat or Republican) for a given day, in
countervailing order on the same day.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.




Materials & experimental systems Methods

Involved in the study n/a | Involved in the study
Antibodies |Z |:| ChlIP-seq
Eukaryotic cell lines |Z |:| Flow cytometry
Palaeontology and archaeology |Z |:| MRI-based neuroimaging

Animals and other organisms
Human research participants

Clinical data

XXX NXNXX &
OOXOOOO

Dual use research of concern

Human research participants

Policy information about studies involving human research participants

Population characteristics See above

Recruitment To collect the group level data, we used a virtual lab setup consisting of two steps. We first built a participant panel which
announced the study as study in two parts, containing the recruitment questionnaire and the group study. We then recruited
individuals from this panel into pre-scheduled sessions to participate in interactive virtual lab sessions. Prolific academic is a
platform concerned with recruiting participants for paid research studies, and by using this platform we may have
predominantly selected subjects which were self-selected due heterogenous motives of partaking in research, as well as
earning money. This potential self-selection may have biased our results in favor of finding evidence for tipping, in both
experimental conditions, compared to participants who have less interest in partaking in research and / or are less reactive to
monetary incentives. We did not highlight or make any explicit mention on the partisanship nature of the study.

Ethics oversight The study was approved by the ethics boards of the University of Lausanne (# “HEDGE” and # “HEDGE 2”), the University of
Bern (#162020), and Princeton University (IRB# 12733). Informed consent was obtained for the recruitment survey and the
main experiment.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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