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have negative unintended consequences
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Financial incentives to encourage healthy and prosocial behaviours often trigger
initial behavioural change'™, but a large academic literature warns against using
them™™, Critics warn that financial incentives can crowd out prosocial motivations
and reduce perceived safety and trust, thereby reducing healthy behaviours when no

payments are offered and eroding morals more generally” >, Here we report findings
fromalarge-scale, pre-registered study in Sweden that causally measures the
unintended consequences of offering financial incentives for taking the first dose of a
COVID-19 vaccine. We use a unique combination of random exposure to financial
incentives, population-wide administrative vaccination records and rich survey data.
We find no negative consequences of financial incentives; we can reject even small
negative impacts of offering financial incentives on future vaccination uptake, morals,
trust and perceived safety. In acomplementary study, we find that informing US
residents about the existence of state incentive programmes also has no negative
consequences. Our findings inform not only the academic debate on financial
incentives for behaviour change but also policy-makers who consider using financial
incentives to change behaviour.

Offering financialincentives to encourage healthy and prosocial behav-
iours often triggers initial behaviour change'™, which is why financial
incentives have long been considered by academics and policy-makers.
Forexample, financial incentives have beenintroduced with theintent
tofosterblood donations', cancer screening rates?, smoking cessation®*
andvaccination uptake®°. However, alarge and long-standing literature
in the social sciences, philosophy, public health and medicine warns
against offering financial incentives because of worries about a wide
range of negative unintended consequences that may outweigh any
initialbehaviour change'> . Such worries have led policy-makers and
policy-advisors around the world to recommend against using financial
incentives to encourage healthy and prosocial behaviours"*2,

Afirst central concernis that financial incentives crowd out prosocial
motivations, which could resultin less healthy behaviour when no pay-
ments are offered and a deterioration of morals and the sense of civic
responsibility more generally’>%»?¢, Philosopher Michael Sandel?,
for example, warns that offering financial incentives “erodes people’s
sense of obligation” and “diminishes the spirit of altruism”. A second
concernis that paying people prompts suspicion, potentially making
them more hesitant to engage in certainbehaviours when no payments
are offered. According to this view, financial incentives signal that
engaging in a health behaviour is unpleasant, risky or not as effective
inimproving health, and decreases trust in healthcare providers® 2.
Other concerns include that incentives might change people’s values'?,
such as attitudes towards financial incentives, and that incentives could

undermine people’s sense of self-determination and make them feel
coerced into a certain behaviour®*2%%,

Itis difficult to causally measure the unintended consequences of
financial incentives. One key difficulty is finding a situation in which
some people were randomly offered payments and others were not.
For example, the incentive programmes that many governments intro-
ducedtoincrease COVID-19 vaccination uptake affected everyone at the
same time and do not allow for a proper control group®. Asecond key
difficulty is that studying the many potential consequences of financial
incentives requires access not only to comprehensive dataon people’s
behaviours butalso to dataaboutindividuals’ morals, perceptions and
feelings, which can only be measured with rich survey data.

Herewereportfindings from alarge-scale, pre-registered study that
causally measures the unintended consequences of offering financial
incentives to encourage healthy and prosocial behaviour (n = 5,019).
We overcome the identification and measurement difficulties by using
auniquesetting that provides random variationin exposure to incen-
tives and by combining population-wide administrative records on
health behaviours with detailed survey data. We exploit arandomized
controlled trial (RCT) in the context of financial incentives for COVID-19
vaccination (P.C.-M. et al., unpublished, and ref. %). Participants were
offered payments of 200 Swedish krona (SEK; about US $24 at the time)
for takingafirstdose of a COVID-19 vaccine, which increased first-dose
uptake by 4 percentage points 30 days after the trial (uptake remained
higher even3 months later). The RCT setting isideal in that it allows us
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to compareindividuals who were randomly offered financial incentives
for vaccination with individuals who were not offered any financial
incentives. We combine the RCT data with new Swedish administra-
tive records for second-dose uptake and with rich, individual-level
survey data.

We document no negative impacts of offering financial incentives for
takingafirst dose onthe timing or likelihood of participants taking the
second or the third dose of a COVID-19 vaccine, for which no financial
incentives were offered. We also document no effects on other health
behaviours, such as blood donations and flu shots. Notably, we find
no negative impacts on morals, sense of civic responsibility, trust in
vaccination providers, safety and efficacy perceptions of vaccines, atti-
tudes towards financial incentives, and feelings of self-determination
and coercion. Weincentivized several of the measuresin the survey by
implementing the choices of some participants, meaning that some of
the survey measures could have real consequences and capture actual
behaviour. For all outcomes, we can reject small negative impacts of
0.2 standard deviations or larger (Cohen’s d), meaning that we can
reject that there were even small negative consequences of offering
payments for vaccination.

We complement our evidence from Sweden with evidence on the
effects of large-scale incentive programmes implemented by US state
governments. Inapre-registered study in the USA (n = 3,062), partici-
pantsrandomly assigned to the incentives condition received detailed
informationabout their state’s COVID-19 vaccine incentive programme,
whereas participantsin the control condition did not receive this infor-
mation. Because most of the participants were unaware that their state
offeredincentives for vaccination, this experimental design overcomes
theidentification problems by creating random variationin perceived
exposure toincentives. In line with the evidence from Sweden, we find
no negative impacts of being informed about incentive programmes
on the willingness of participants to take a further dose, morals, trust
in the state government, safety and efficacy perceptions of vaccines,
or intentions to donate blood or to receive a flu shot.

The COVID-19 pandemicis the biggest health crisis in recent memory.
Without very high vaccination rates, the pandemicis set to have large
public health and societal impacts for years to come. With few policy
toolsleft to motivate vaccination®* 3¢, governments, private companies
and organizations across the globe have considered and introduced
payments for vaccination®. However, evidence on whether payments
for COVID-19 vaccination have negative unintended consequences, as
many academics and policy-makers fear they do™??*32374 jslacking.
We reportimportant first evidence, which is key for policy-making
aimed atincreasing adherence to vaccination schedules for COVID-19
vaccines, including child vaccination, recurrent booster shots for years
to come, as well as for other vaccines*.

Our findings are also important because worries about unintended
consequences of payments reach well beyond vaccination®. Financial
incentivesintended to motivate healthy and prosocial behaviours have
been considered in many contexts, for instance, to motivate blood****
and organ donation*, to curtail smoking***, to encourage exercisingand
healthy eating'®*8, to boost medication adherence®, to foster clinical
trial participation®**'and toincrease uptake of preventive measures, such
as cancer screening>*, Our findings and methods inform the large and
long-standingacademic literature discussing the potential negative con-
sequences of financial incentives for behaviour change more generally.

Evidence from the Swedish RCT

Measuring unintended consequences

We use aunique combination of random variationin exposureto finan-
cialincentives fromaprevious RCT with comprehensive administrative
and survey data (see ‘Data availability’ in Methods). The previous RCT
was conducted from May to July 2021 and enrolled 1,131 participants
who were offered SEK 200 (about US $24 at the time) to take the first

dose of a COVID-19 vaccine within 30 days, forming the financial incen-
tives condition, and 3,888 participants who were not offered any pay-
ment, forming the control condition.

We study the unintended consequences of offering financial incen-
tives by using new administrative data collected by the Public Health
Agency of Sweden on second-dose uptake and survey dataon morals,
safety and efficacy perceptions, feelings of self-determination and
coercion, and other health behaviours. The Public Health Agency of
Sweden linked the RCT data for all 5,019 participants to the COVID-19
vaccinationrecordsinlate December2021. We conducted afirst survey
with the RCT participants in early January 2022. Because the first sur-
vey was carried out before the participants were offered a third dose,
we conducted a second survey in June 2022 on third-dose uptake. In
total, 3,238 participants (2,706 participants) responded to the first
survey (second survey), 726 (606) of the participants in the financial
incentives conditionand 2,512 (2,100) of the participantsin the control
condition. In both surveys, survey participation was balanced across
both conditions, with no differential attrition based on personality
characteristics, vaccination status, vaccine hesitancy or sociodemo-
graphics (Supplementary Information section 2.1).

We compare the health behaviours, morals, perceptions and feelings
inthe financial incentives condition to the control condition. We stand-
ardize all outcomes and report all results as pre-registered. All reported
resultsinthe text, figures and tables come fromordinary least squares
(OLS) regressions with heteroscedasticity-robust standard errors and
all Pvalues come from two-sided ¢-tests (see Methods for details). The
analysis has 80% power to detect even very small effects of —0.12 stand-
ard deviations at the 5% level, as stated in our pre-registration plan.

Results from the Swedish RCT

We first study the concern that offering financial incentives may
reduce future vaccination uptake and other health behaviours when
no payments are offered. Using administrative data on vaccination
uptake, Fig.1and Table 1 show no evidence that participants in the
financial incentives condition were less likely to take an unincentiv-
ized second dose of a COVID-19 vaccine (if anything, uptake increased;
OLSregression, B=0.055, standard error (s.e.) =0.033, P=0.097) or
to delay the uptake of the second dose (OLS regression, B=0.046,
s.e.=0.033, P=0.164). We also do not find any effects on second-dose
uptake when we restrict the sample to those who took the first dose
(OLSregression, B=0.049,s.e.=0.035, P=0.158). Using datafromthe
firstsurvey, we donot find evidence that offering monetary incentives
affected theintention totake the third dose (OLS regression, B=-0.026,
s.e.=0.044, P=0.560) nor the willingness of participants to take a
third dose if they were hypothetically offered SEK 100 (OLS regres-
sion, B=0.001, s.e.=0.043, P=0.983) or SEK 500 (OLS regression,
B=-0.008, s.e.=0.043, P=0.850). Using data from the second sur-
vey, we do not find negative effects on self-reported actual third-dose
uptake (OLSregression, B=-0.007,s.e.=0.046,P=0.879), thedelay to
take the third dose (OLS regression, B=0.030, s.e. = 0.046, P= 0.524)
or third-dose uptake when we restrict the sample to those who took
the second dose (OLS regression, B=-0.016, s.e. = 0.049, P= 0.745).

Inline with these results, we find no evidence thatincentives affected
other health behaviours, such as flu shot uptake (OLS regression,
B=0.001,s.e.=0.042, P=0.982) and blood donations (OLS regres-
sion, B=-0.021, s.e.=0.043, P=0.619) in the previous 5 months. To
summarize, we do not find that financial incentives reduced health
behaviours when no payments were offered. However, these results do
not address the concerns that incentives affect people more broadly,
by eroding morals, decreasing safety and efficacy perceptions, and
affecting feelings of self-determination and coercion.

Next, we study the concern that financial incentives could erode
participants’ morals and civic responsibility by using a combination
of survey questions and behavioural data collected in the first survey.
Figure 1and Table 1show no evidence that incentives affected our
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Fig.1|Regression-estimated effects of offering financial incentives for
first-dose uptake on further COVID-19 vaccination, other health
behaviours, morals and civic responsibility, perceived safety, efficacy and
trust, and other concerns. The figure is based on RCT datalinked to
comprehensive survey data and population-wide Swedish administrative data
capturing each vaccinationin Sweden. The figure shows regression-estimated
effects of the financial incentives condition relative to the control condition.
Allregressions use the pre-registered controls consisting of gender, age,
region, interactions between age and region, beingin an at-risk group for
COVID-19, civil status, having childrenin the household, employmentstatus,
education, parents’ place of birthand income (see Supplementary Information

pre-registered index of morals and civic responsibility (OLS regres-
sion,B=0.001,s.e.=0.043, P=0.979), which consists of three questions
measuring participants’sense of moral obligation to receive a COVID-19
vaccine for the good of society. We also measure altruismin the context
ofvaccination by offering participants the possibility to donate money
to two non-governmental organizations (NGOs) that promote vaccina-
tions. The first NGO provides COVID-19 vaccines in areas with limited
access to vaccination and the second attempts to increase vaccination
uptake by offering financial incentives. We do not find any differences
intheamountgivenbetween the financial incentives condition and the
control condition (OLS regressions, B=-0.018, s.e. = 0.045, P= 0.679
and B=0.069,s.e.=0.044, P=0.117, respectively).

Third, we study the concern that offering financial incentives sig-
nals that vaccines are not safe and effective, which could ultimately
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sectionl.1for details, see Supplementary Information section 2.3 and
Extended DataFig.1for results without controls). The blue dotsindicate the
estimated impactinstandard deviations on the respective variables; all
outcomes are defined as pre-registered. Error bars represent 95% confidence
intervals (two-sided Cl: mean £1.96 s.e.) from OLS regressions with
heteroscedasticity-robust standard errors. The dashed grey lines indicate the
threshold for small effect sizes of 0.2 standard deviations (Cohen’sd). The
samplesizes for the controland incentives conditions across datasets are as
follows: administrative data, nincentives =1,132, n control = 3,888; first survey
data, nincentives =726, n control =2,512; second survey data, nincentives = 606,
ncontrol=2,100.

decrease trust in vaccination providers. Figure 1 and Table 1 show no
evidence thatincentives affected our pre-registered index of safety and
efficacy of COVID-19 vaccines (OLS regression, B=-0.030, s.e. = 0.044,
P=0.499), whichincludes three questions on safety perceptions, vac-
cine efficacy beliefs and whether participants are worried about the
side-effects of COVID-19 vaccines. We also find no evidence that offer-
ing incentives affected the belief that vaccines in general are safe for
children (OLS regression, B=-0.028, s.e. = 0.044, P= 0.528), nor an
index capturing people’s trustinresearchers, the public health agency
and pharmaceutical companies concerningthe provision of COVID-19
vaccines (OLS regression, B=0.004, s.e. = 0.044, P=0.928).

Further, we study the concerns that incentives could affect partici-
pants’ feelings of self-determination and coercion about their decision
onwhethertoreceive the first dose of a COVID-19 vaccine. Figure1and



Table 1| Regression-estimated treatment effects of offering financial incentives for first-dose uptake, corresponding
P values, 95% confidence intervals and equivalence tests against an effect more negative than -0.2 standard deviations

Dependent variable Treatment effect Standarderror  Pvalue (two-sided 95% confidenceinterval Equivalence testing
(standard deviations) t-test) Pvalue
COVID-19 vaccination:
Second-dose uptake 0.055 0.033 0.097 [-0.010, 0.120] <0.0001
Shorter wait for second dose 0.046 0.033 0.164 [-0.019, 0.110] <0.0001
Second-dose uptake if first dose 0.049 0.035 0.158 [-0.019, 0.117] <0.0001
Third-dose intention -0.026 0.044 0.560 [-0.113, 0.061] <0.0001
Third-dose intention for SEK 100 0.001 0.043 0.983 [-0.084, 0.086] <0.0001
Third-dose intention for SEK 500 -0.008 0.043 0.850 [-0.093, 0.077] <0.0001
Third-dose uptake -0.007 0.046 0.879 [-0.097, 0.083] <0.0001
Shorter wait for third dose 0.030 0.046 0.524 [-0.061, 0.121] <0.0001
Third-dose uptake if second dose -0.016 0.049 0.745 [-0.111, 0.080] 0.0001
Other health behaviours:
Flu shot uptake 0.001 0.042 0.982 [-0.082, 0.084] <0.0001
Flu shot intention next season 0.012 0.044 0.792 [-0.074, 0.097] <0.0001
Blood donation -0.021 0.043 0.619 [-0.106, 0.063] <0.0001
Morals and civic responsibility:
Morals and civic responsibility index  0.001 0.043 0.979 [-0.084, 0.086] <0.0001
Donation for vaccination -0.018 0.045 0.679 [-0.106, 0.069] <0.0001
Donation for payment for vaccination 0.069 0.044 0117 [-0.017, 0.155] <0.0001
Perceived safety and efficacy:
Perceived safety and efficacy index -0.030 0.044 0.499 [-0.116, 0.057] 0.0001
Vaccines generally safe for children ~ -0.028 0.044 0.528 [-0.113, 0.058] <0.0001
Trust in vaccination provision index 0.004 0.044 0.928 [-0.082, 0.090] <0.0001
Other concerns:
Payment for vaccination is ethical 0.025 0.044 0.560 [-0.060, 0.111] <0.0001
index
Feels no regret index -0.040 0.043 0.352 [-0.125, 0.045] 0.0001
Lower feelings of coercion -0.011 0.043 0.797 [-0.096, 0.074] <0.0001

The table is based on RCT data linked to population-wide Swedish administrative data (second-dose uptake, shorter wait for second dose, second-dose uptake if first dose) and comprehensive
data from two surveys (all other outcomes). The table shows coefficient estimates from linear regressions of each standardized outcome on an indicator for the financial incentives condi-

tion. Heteroscedasticity-robust standard errors and corresponding P values based on two-sided t-tests (without multiple comparison adjustments) are also shown. All regressions use the
pre-registered controls consisting of gender, age, region, interactions between age and region, being in an at-risk group for COVID-19, civil status, having children in the household, employ-
ment status, education, parents’ place of birth and income (see Supplementary Information section 1.1 for details, see Supplementary Information section 2.3 and Extended Data Fig. 1for results
without controls). Equivalence testing corresponds to a one-sided t-test of the null hypothesis that the estimated effect is more negative than -0.2 standard deviations (see Supplementary
Information section 2.2.4 for details). The sample sizes for the control and incentives conditions across datasets are as follows: administrative data, n incentives=1,132, n control=3,888; first
survey data, n incentives=726, n control=2,512; second survey data, n incentives=606, n control=2,100.

Table 1show no evidence that participants who were offered incen-
tives to take the first dose were more likely to say that they felt forced
to take it (OLS regression, B=-0.011, s.e. = 0.043, P=0.797) or more
likely to regret their decision on whether to take the first dose (OLS
regression, B=-0.040, s.e. = 0.043, P=0.352). Finally, we also do not
find anyimpacts on people’s political views about whether paying peo-
ple for vaccination s ethically acceptable (OLS regression, B=0.025,
s.e.=0.044,P=0.560).

Out of 21 coefficient estimates reported in Fig. 1 and Table 1, none
ofthe 95% confidence intervals crosses the Cohen’s d small effect size
threshold of an effect of 0.2 standard deviations. These results are
robust to a battery of robustness checks, such as using each of the
items underlying the pre-registered indices separately, as shown
in Fig. 2, including different sets of control variables than those we
pre-registered (Extended DataFig.1and Supplementary Information
section 2.3), and considering secondary outcome variables (Supple-
mentary Information section 2.4).

Overall, Fig. 1 and Table 1 do not show any discernible negative
impacts of financial incentives across the distribution of coefficient

estimates. The mean coefficient is 0.004, the median coefficient is
0.001, the largest negative coefficient is —~0.040 and the largest posi-
tive coefficientis 0.069, confirming the visualimpression of only very
small, if any, impacts. Inaddition, we test whether the outcomes have
a different dispersion in the financial incentives condition than in
the control condition and find that outcomes are not only essentially
equalinmeansbutalsoin distribution (for regression results and raw
distributions, see Supplementary Information section 2.4.1, Supple-
mentary Figs. S12-S15 and section 2.4.2).

Equivalence testing further demonstrates that there were no mean-
ingful negative impacts across all outcomes. For the equivalence test-
ing*** we use the standard effect size threshold for small effects of 0.2
standard deviations as the smallest effect size of interest. Table 1shows
that tests for all outcomes are highly statistically significant, clearly
rejecting negativeimpacts more negative than -0.2 standard deviations
(largest P=0.0001). The test results are similar when we specify the
smallest effect size of interest as the smallest effect size that our study
design canreliably detect based on the pre-registration®* (see the Sup-
plementary Information section 2.2.4 for details). Overall, the results

Nature | Vol 613 | 19 January 2023 | 529



Article

Morals and civic responsibility index —
Incur personal costs for greater good —|
Civic duty to vaccinate —

Socially appropriate to vaccinate —

'

— 95% Cl

L4
+*

Perceived safety and efficacy index —
COVID-19 vaccines are safe —|

Not worried about side effects —
COVID-19 vaccines are effective —

booo

*

Trust in vaccination provision index —
Trust in pharmaceutical companies —
Trust in public health agency —

Trust in researchers —

sod
T

Payment for vaccination is ethical index —
Incentives for vaccination ethical —
Support offering SEK 500 payments —

P

Feels no regret index —
No regrets of taking COVID-19 vaccine — ——

Enough information collected — —0—
T

T T 1 T T 1

N

/Q‘P/Q /Q‘P/Q‘}/Q. S Q'J/Q‘PQP‘Q‘?

Regression-estimated impact of incentives
for first dose (in standard deviations)

-

T
g

Fig.2|Regression-estimated effects of offering financial incentives for
first-dose uptake onsingleitems ofindices. The figure isbased on RCT data
linked to comprehensive survey data. The figure shows regression-estimated
effects of the financial incentives condition relative to the control condition on
thesingleitemsof allindices. All regressions use the pre-registered controls
describedin Fig.1and Supplementary Informationsection1.1. The blue dots
indicate the estimated impactinstandard deviationson the respective
variables. Error bars represent 95% confidence intervals (two-sided Cl:

mean +1.96s.e.) from OLS regressions with heteroscedasticity-robust
standard errors. The dashed grey linesindicate the threshold for small effect
sizesof 0.2 standard deviations (Cohen’s d). The sample sizes for the control
and incentives conditionsare nincentives =726 and n control =2,512.

provide strong evidence against even small negative consequences of
offering payments for vaccination.

No impacts on different groups

We further explore whether any of the treatment effects differ based
on variables measured before offering incentives, including vaccine
hesitancy, as well as sociodemographics suchasincome, education, age
and gender. The theoretical concernsin the literature on unintended
consequences concern mainly individuals with positive vaccination
attitudes; these are the individuals whose prosocial and intrinsic moti-
vation could be crowded out and who might start doubting the safety
and efficacy of vaccines. On the other hand, offering incentives might
make the hesitant even more sceptical of vaccination.

The data do not indicate consistent negative effects for either rela-
tively vaccine positive or hesitant groups. A potential limitation of
these findings is that we do not study a very hesitant population®-®,
Inaddition, we find similarly muted treatment effects across sociode-
mographic subgroups. Overall, we do not find that any of the groups
suffered from negative unintended consequences (Extended Data
Tables 1-4; for further details and regression results, see Supplemen-
tary Information section 2.4.3).

Different entities offering incentives

Anopen questioniswhether theimpact of incentives differs when paid
by publicinstitutions rather than researchers. We examine this question
inacomplementary study in Sweden (n =1,001). We use the fact that the
previous RCT wasimplementedinacollaboration betweenresearchers
andthe Public Health Agency of Sweden. Some study participants were
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Fig.3|Regression-estimated effects ofinforming Swedish residents about
researchersversus the public health authorities beinginvolved in offering
vaccinationincentives on further COVID-19 vaccination, morals and civic
responsibility, and perceived safety and efficacy. The figure isbased on
experimental datafrom a general population sample of Swedish residents.
Thefigure showsregression-estimated effects of the researcher condition
(informing participants that researchers participated in the implementation
ofanincentive programme) relative to the government condition (informing
participants that the Public Health Agency of Sweden participatedin the
implementation of anincentive programme), as pre-registered. All regressions
use controls consisting of gender, age, educationand income (see Supplementary
Information section 2.5 for results without controls). The blue dots indicate
theestimated impactinstandard deviations on therespective variables; all
outcomesare defined as pre-registered. Error bars represent 95% confidence
intervals (two-sided Cl: mean +1.96 s.e.) from OLS regressions with
heteroscedasticity-robust standard errors. The dashed grey lines indicate
the threshold for small effect sizes of 0.2 standard deviations (Cohen’s ).
Thesamplesizes for the control and incentives conditions are nresearcher = 515
and ngovernment =486.

informed that “ateam of researchers participated in the implementa-
tion of the incentive programme”, whereas others were told that the
Public Health Agency of Sweden did so (see Supplementary Information
section 1.1.6 for details).

As shown in Fig. 3, we find no evidence that people’s reactions to
financial incentives depended on whether they were informed that
the public health authorities or researchers offered the payments.
Equivalence testing further shows that we canclearly reject even small
negative treatmenteffects of 0.2 standard deviations (Supplementary
Information section 2.5).

Evidence from US incentive programmes
Informing people about incentive programmes
In2021, many US states introduced financial incentives, ranging from
small, guaranteed rewards to lotteries that gave vaccinated individu-
alsachance towin large prizes®. Much of the debate in the USA about
unintended consequences of financial incentives has focused on these
state incentive programmes?****. In this section, we complement the
evidence from Sweden by studying whether learning about the exist-
ence of USstate incentive programmes had unintended consequences.

Worries about the unintended consequences of monetary incentives
apply to this setting as well. Learning about the existence of a state
incentive programme could, for example, signal to participants that
selfishness is an appropriate response—thereby eroding morals—or
thatbeing vaccinatedisrisky. This could inturnreduce future vaccina-
tion uptake. Moreover, although there is debate about the success of
some of these state incentive programmes, with mixed empirical evi-
dence™ %, unintended consequences can occur in either case (see the
discussionin Supplementary Information section2.6.9). Forinstance,
individuals may not be more likely to vaccinate in response to incen-
tives but may grow more suspicious of vaccinations or change their
vaccination morals.

We conducted a pre-registered experiment in June and July 2022
using a general population sample from 12 states that implemented
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Fig.4|Regression-estimated effects ofinforming US residents about state
vaccinationincentive programmes on further COVID-19 vaccination, other
healthbehaviours, morals and civicresponsibility, and perceived safety,
efficacy and trust. The figure isbased on experimental data from a general
populationsample of US residentsin12 states thatintroduced incentive
programmes for COVID-19 vaccination. The figure shows regression-estimated
effects of the incentives condition (informing participants about the existence
of incentive programmesin their state) relative to the control condition, as
pre-registered. All regressions use controls consisting of gender, age,
education,employment status, income and state of residencein 2021 (see
Extended DataFig. 3 for results without controls). The blue dots indicate the
estimated impactinstandard deviations on the respective variables; all
outcomes are defined as pre-registered. Error bars represent 95% confidence
intervals (two-sided Cl: mean £1.96 s.e.) from OLS regressions with
heteroscedasticity-robust standard errors. The dashed grey lines indicate the
threshold for small effect sizes of 0.2 standard deviations (Cohen’sd). The
samplesizes for the control and incentives conditionsare nincentives =1,521
and ncontrol =1,541.

vaccine incentive programmes (n = 3,062). We use the fact that many
peoplein the USA (62.3% in our sample) were unaware that state gov-
ernments rolled out financial incentive programmes, as states often
did not publicize the programmes aggressively*s.

We randomly allocated participants to two treatment conditions,
the incentives condition and the control condition (see Methods for
details). The participants randomly assigned to the incentives condi-
tionreceived detailed information about their state’s COVID-19 vaccine
incentive programme, whereas participants in the control condition
did notreceive this information. For example, treated participants who
resided in Californiain 2021 were told that the government of California
implemented the ‘Vax for the Win’ programme, which distributed more
than $100 millionin cash prizes and $50 gift or grocery cards from May
2021 to January 2022. Such provision of information creates random
variation in perceived exposure to incentives.

We analysed whether the provision of information had any impact
onthe willingness of participants to receive future shots of a COVID-19
vaccine, morals and safety perceptions. To avoid experimenter demand
effects, we measured these outcomes in an apparently unrelated
follow-up survey about 5 days after the survey in which we provided
theinformation (Methods). The data from the follow-up survey shows
that participants who received information about the state incentive
programmes were still aware of them 5 days later (Extended Data
Fig. 2 and Supplementary Information section 2.6.3). All reported
resultsin the text, figures and tables come from OLS regressions with
heteroscedasticity-robust standard errors and all Pvalues come from
two-sided t-tests (see Methods for details).

Results from the US study

Figure4 and Table 2show no evidence that participantsin the incentives
condition who were informed about the existence of US state incentive
programmes were less willingto receive afurther dose within the next
6 months (OLSregression, B=0.039,s.e.=0.036,P=0.276), to receive
afurther dosein case there would be anew outbreak (if anything, their
willingnessincreased; OLS regression, B=0.062,s.e.=0.035,P=0.077)
ortoreceive afurther doseif their state government offered them $20
for it (OLS regression, B=0.041, s.e.=0.036, P=0.256). We also do
not find that participants in the incentives condition were less willing
to take a flu shot next winter (OLS regression, B=-0.022, s.e. = 0.035,
P=0.528) or to donate blood (OLS regression, B=0.027, s.e.= 0.036,

Table 2 | Regression-estimated effects of informing US residents about state vaccination incentive programmes,
corresponding P values, 95% confidence intervals and equivalence tests against an effect more negative than -0.2 standard

deviations

Dependent variable Treatment effect (standard  Standard error P value (two-sided 95% confidenceinterval Equivalence testing
deviations) t-test) Pvalue

COVID-19 vaccinationintentions:

Further dose 0.039 0.036 0.276 [-0.031,0.109] <0.0001

Further dose new outbreak 0.062 0.035 0.077 [-0.007, 0.130] <0.0001

Further dose for $20 0.041 0.036 0.256 [-0.030, 0.111] <0.0001

Other health behaviours:

Flu shot intention next season —0.022 0.035 0.528 [-0.091, 0.047] <0.0001

Blood donation intention 0.027 0.036 0.454 [-0.044, 0.097] <0.0001

Morals and civic responsibility:

Morals and civic responsibility 0.066 0.035 0.060 [-0.003, 0.134] <0.0001

index

Perceived safety, efficacy and trust:

Perceived safety and efficacy  0.027 0.035 0.448 [-0.042, 0.095] <0.0001

index

Trust in state government -0.027 0.036 0.450 [-0.099, 0.044] <0.0001

The table is based on experimental data from a general population sample of US residents in 12 states that offered incentive programmes for COVID-19 vaccination. The table shows coefficient
estimates from linear regressions of each standardized outcome on an indicator for the incentives condition (informing participants about the existence of incentive programmes in their state).
Heteroscedasticity-robust standard errors and corresponding P values based on two-sided t-tests (without multiple comparison adjustments) are also shown. All regressions use controls
consisting of gender, age, education, employment status, income and state of residence in 2021 (see Extended Data Fig. 3 for results without controls). Equivalence testing corresponds to a
one-sided t-test of the null hypothesis that the estimated effect is more negative than -0.2 standard deviations (see Supplementary Information section 2.6.5 for details). The sample sizes for the

control and incentives conditions are n incentives=1,521and n control=1,541.
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P=0.454).Finally, we find no evidence thatincentives eroded partici-
pants’ morals and civic responsibility (if anything, morals improved;
OLS regression, B=0.066, s.e.=0.035, P=0.060), their safety and
efficacy perceptions about the COVID-19 vaccines (OLS regression,
B=0.027,s.e.=0.035,P=0.448) or their trustin the state government
(OLSregression, B=-0.027,s.e.=0.036, P=0.450).

Overall, Fig. 4 and Table 2 do not show any discernible negative
impacts of receivinginformation about the existence of US state incen-
tive programmes. InSupplementary Information section 2.6, we show
that our results are robust to a battery of robustness checks, such as
including different sets of control variables (Extended Data Fig. 3),
using each of the items underlying the pre-registered indices separately
(Extended DataFig. 4) and using different inclusion criteria.

Out of all coefficient estimates reported in Fig. 4 and Table 2, none
of'the 95% confidence intervals crosses the Cohen’s d small effect size
threshold of an effect of 0.2 standard deviations. Equivalence testing
confirms strong evidence for the absence of meaningful treatment
effects across all outcomes (see Table 2 and Supplementary Informa-
tion section 2.6.5 for details).

Finally, we explore whether any of the treatment effects differ based
onvaccine hesitancy, political attitudes and sociodemographics. We
also study potential heterogeneous impacts based on participants’
state of residence, which allows us to examine whether there were
unintended consequences in states in which incentive programmes
weremore or less successful. We find that treatment effects are similarly
mute across all subgroups and all states (Supplementary Information
sections 2.6.8 and 2.6.9).

Discussion and conclusions

Our studies document that offering modest payments for vaccination
has no sizable unintended consequences. We can reject even small
negative impacts of financial incentives for COVID-19 vaccination on
people’s future vaccination uptake, other health behaviours, morals
and civicresponsibility, perceived safety and effectiveness of the vac-
cines, trust in vaccine providers, and feelings of self-determination
and coercion.

Many healthy and prosocial behaviours, such as donating blood,
not smoking and vaccinating, have large individual and societal con-
sequences>**9*** Offering financial incentives for behaving health-
ily and prosocially is widely considered by policy-makers to change
behaviour>*"**% Although offering financial incentives often triggers
initial behaviour change, a large academic literature warns against
using financial incentives because of unintended consequences. This
tension puts policy-makers in a tough spot over the extent to which
they should heed or ignore the warnings when considering introduc-
ing financial incentives to encourage behaviour change. During the
COVID-19 pandemic, for instance, many governments and organiza-
tions worldwide offer financial incentives for vaccination, whereas
others abstain, worried about grave unintended consequences®. Our
study provides important evidence that will allow policy-makers to
make more informed decisions when weighing the costs and benefits
of introducing financial incentives to change behaviour.

Althoughmuch of the academic discussion focuses on the negative
unintended consequences, financial incentives could, in principle,
also have positive unintended consequences****%5; incentives might
not only trigger initial behavioural change but could positively affect
future health behaviours, morals, perceptions and feelings. However,
we find no support for positive unintended consequences of financial
incentives for COVID-19 vaccination.

The evidence from the Swedish RCT and the US state incentive
programmes complement each other by using samples with differ-
ent characteristics, applying different methodologies and studying
incentive programmes that differ in scale, incentive type and entity
that offers the incentives. Our findings that financial incentives for

532 | Nature | Vol 613 | 19 January 2023

COVID-19 vaccination do not have negative unintended consequences
in both contexts, as well as the lack of consistent negative treatment
effects across different sociodemographic and vaccine hesitancy
groups, speak to the generalizability of our findings.

However, several limitations remain. First, our studies rely on samples
from high-income Western countries. The results may not generalize
to low-income countries or to countries with meagre social security
systems. Second, to collect encompassing survey data as well as to
guarantee compliance with ethical and consent guidelines, participants
inour studies were aware that they participatedinastudy. This aware-
ness could, in principle, affect results but it can hardly be avoided when
linking survey with administrative records. Third, our paper focuses
on financial incentives for COVID-19 vaccination. Although thisis a
particularly relevant context given the current debate, we hope that
the paper motivates new studies across different contexts (such as
organ donation or cancer screening) toimprove our understanding of
the consequences of offering incentives. Last, although our evidence
alsoinforms the normative debate of whether paying for vaccinationis
ethically permissible**?, ethical debates will not be resolved by empir-
icsalone®®.

Despite its limitations, our study has a clear finding: offering mod-
est financial incentives for vaccination has limited, if any, negative
unintended consequences. Contrary to prominent warnings in the
academicliterature and public debate, our work suggests that modest
financialincentives for vaccination can be used without worries about
grave unintended consequences.
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Methods

Swedish RCT approval and pre-registration

We conducted a pre-registered study with ageneral population sample
of Swedish residents. In two online surveys, we recruited participants
from a sample that took part in an earlier RCT®. In this earlier RCT,
participants were randomly allocated to either a financial incentives
condition that offered payments of 200 SEK (about US $24 at the time)
conditional onreceiving the first dose of a COVID-19 vaccine or a control
conditionthatdid not offer any financial incentives (see Supplementary
Information section1.1.5for details). This earlier RCT provides us with
random assignment of participants to financial incentives for taking
afirst dose. We match the RCT data with exhaustive population-wide
Swedish administrative records of COVID-19 vaccinations, which allow
us to examine whether and when each of the participants received an
unincentivized second dose of a COVID-19 vaccine. We then matched
these data with data from two online surveys, in which we measured
participants’ health behaviours, morals, perceptions and feelings.

The Swedish ethical review authority (Etikprovningsmyndigheten)
approved the protocols of the study (reference number2021-06367-02).
Participants were informed that the study was conducted by research-
ers and that their data would be matched with vaccination registries
by the public healthauthorities. Informed consent was obtained from
all study participants as part of the survey.

We pre-registered the data collection and analysis at the AEARCT
Registry (http://www.socialscienceregistry.org/trials/8727 and http://
www.socialscienceregistry.org/trials/9580). Our analysis closely fol-
lows the pre-registration plan. In the main analysis, we use the following
pre-registered linear regression to estimate treatment effects:

V=B Bk Xy + 6

inwhich Y;captures the outcome variable for participant i, /;isadummy
capturing whether participantiisin the financial incentives condition,
B, estimates the effect of incentives on the outcome variable and €;is an
individual-specific error. The vector X;is the vector of pre-registered
controlstoreduce variability, consisting of participant i’s gender, age,
region, interactions between age and region, beingin an at-risk group
for COVID-19, civil status, having children in the household, employ-
ment status, education, parents’ place of birth and income (see Sup-
plementary Information section 1.1for definitions of all variables and
further details about the data analysis). We estimate treatment effects
using OLS regressions with heteroscedasticity-robust standard errors.
InSupplementary Information section 2.3, we show that the results
arerobusttoincluding no controls (Extended Data Fig.1), different sets
of control variables, using sample weights and using differentinclusion
criteria. The battery of further analyses shows no negative unintended
consequences of offering financial incentives for vaccination.

Administrative vaccination records

We use administrative data from COVID-19 national vaccination reg-
isters comprising all residents of Sweden. The administrative records
include the date of each COVID-19 vaccination of each resident. Asitis
not possible to optoutof or delete recordsin the vaccination registry,
the administrative records include whether and when each participant
received the second dose of a COVID-19 vaccine. Notably, the partici-
pants were not offered any payments to take the second dose. Note
also thatindividuals in Sweden had to book the appointments for the
first and second doses separately (see Supplementary Information
section 1.1.4 for details). The Public Health Agency of Sweden linked
the previous RCT data at the individual level with the administrative
data on 21 December 2021. As the previous RCT ended on 13 July, we
observe for participants whether and when they received the second
dose of aCOVID-19 vaccine within a time window of 158 days after par-
ticipationin the trial.

We constructed the following outcomes based on administrative
data:

« Second-dose uptake: we measured whether participants took the
second dose of a COVID-19 vaccine after participation in the RCT.

« Shorter wait for second dose: we measured how long the participants
waited until they received the second dose. For participants who
did not take a second dose, we used the maximum wait time that we
could observe. We thenreverse-coded the outcome so that a positive
coefficientindicates shorter wait time.

» Second-dose uptake if first dose: this outcome corresponds to
second-dose uptake but we restricted the sample to participants
who took a first dose (n=4,358).

We pre-registered second-dose uptake as amain outcome measure
based on administrative data.

Surveys

The survey participants were recruited fromageneral population panel

in Sweden by the survey company Norstat. Norstat actively recruits

people by means of phone calls to create arepresentative panelin terms
of age, region and gender. For both surveys, we asked the company to
recruitas many participants as possible fromthe incentives (n =1,131)
and control conditions (n = 3,888) from the previous RCT (the control
conditionincludes the control and no-reminders conditions from the

RCT; see Supplementary Information section 1.1.2 for details). The

surveys were programmed in Qualtrics. We provide the questionnaires

translated into English in Supplementary Information section 3.1.

Participants in the first survey were paid SEK 50 (about $5.5) for a
10-minsurvey. Responses were collected in earlyJanuary 2022. In total,
726 of the participants in the financial incentives condition and 2,512
of the participants in the control condition responded to the survey.
Participants in the second survey were paid SEK 10 (about $1) for a
2-minsurvey. Responses were collected in late June 2022. Intotal, 606
ofthe participantsinthe financialincentives conditionand 2,100 of the
participantsinthe control condition responded to the second survey.
Inboth surveys, survey participation was balanced across both condi-
tions, with no differential attrition based on personality characteristics,
vaccinationstatus, vaccine hesitancy or sociodemographics (Supple-
mentary Information section 2.1). The survey completion rates were
greater than 99% for each survey, with no differences across theincen-
tives and control conditions (Supplementary Information section2.1).

The participants from the previous RCT are on average 34.6 yearsold,
have anaverage monthly income of SEK 24,724 and consist of 42% men.
Incomparisonwith the Swedish population (in the desired age range of
18-49 years), our sampleisrepresentative with respect to age, income
and region. However, we have a slight overrepresentation of women
and people with a college education and an underrepresentation of
people with immigrant background (Supplementary Information
section 2.1). In Supplementary Information section 2.3, we show that
the results do not change when using sampling weights to adjust for
sample composition. In addition, we find that the sociodemographics
of participants are comparable across experimental conditions (Sup-
plementary Information section 2.1).

In the first survey, we measured participants’ behaviours, morals,
perceptions and feelings related to COVID-19 vaccination. For some
outcomes, we aggregated several items into an index, exactly as
pre-registered. We measured the following main survey outcomes:

« Third-dose intention: we asked participants whether they are planning
to take the third dose of a COVID-19 vaccine (booster shot) when it
becomes available to them.

« Third-dose intention for SEK 100/SEK 500: we asked participants to
assume that their region pays SEK 100/SEK 500 for everyone who
takes the third dose and asked them how likely they would be to take
the third dose.

« Flushot uptake: we asked participants whether they have taken a flu
shotin the past 5 months.
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« Flushotintention next season: we asked participants how likely they
are to receive a flu shot next season (from fall 2022 to spring 2023).
« Blood donation: we asked participants whether they donated blood
inthe past 5 months.

» Morals and civic responsibility index: we aggregated the answers to
the followingitems on morals and civic responsibility: (i) lam willing
to take the personal costs of receiving a COVID-19 vaccine (such as
time, discomfort, mild side effects) for the greater good of society;
(ii) Ithink people have a civic duty or amoral obligation to receive a
COVID-19 vaccine; (iii) not taking a COVID-19 vaccine would be gener-
ally viewed as socially inappropriate.
Perceived safety and efficacy index: we aggregated the answers to the
following threerisk and efficacy perceptions: (i) in general, COVID-19
vaccines are safe; (ii) lam worried about the side effects from COVID-
19 vaccines (reverse-coded); (iii) COVID-19 vaccines are highly effec-
tive at protecting my health.
Vaccines generally safe for children: we asked participants whether
they think, ingeneral, vaccines givento children, such as the measles
vaccine, are safe for healthy children.
Trust in vaccination provision index: we aggregated the answers to
the following three questions on trust: when it comes to the COVID-19
vaccine process, I trust: (i) the pharmaceutical or drug companies; (ii)
the researchers studying the effects of the vaccines; (iii) the Public
Health Agency of Sweden.
Feels no regret index: we aggregated the answers to the following
two items: (i) we asked participants whether they regret the decision
they made onwhether toreceive the first dose of a COVID-19 vaccine
(reverse-coded); (ii) we asked participants whether they gathered
enoughinformation to feel wellinformed about the benefits and risks
of the vaccine when deciding to receive the first dose of a COVID-19
vaccine or not. The first question is based on a survey item taken
from Ambuehl etal.?’.
Lower feelings of coercion: we asked participants whether, when
deciding to receive the first dose of a COVID-19 vaccine or not, they
felt forced to take or not take the COVID-19 vaccine (reverse-coded).
This question is based on a survey item taken from Ambuehl et al.®’.

To aggregate theindividualitemsinto theindices, we standardized
eachitem (subtracted the mean and then divided it by the standard
deviation), added the items and divided the result by the number of
items. We then standardized all outcomes, including the indices, such
that effect sizes are comparable across outcomes.

We also measured the following behaviours, which we standardized

for the analysis:
» Donation for vaccination: subjects divided SEK 100 between them-
selves and the Global Alliance for Vaccines and Immunization. The
Global Alliance for Vaccines and Immunization collects donations
to provide COVID-19 vaccines in areas with otherwise limited access
to vaccination. We incentivized this question by implementing the
choice of ten randomly drawn participants.
Donation for payment for vaccination: subjects divided SEK 100
between themselves and the New Incentives organization. The New
Incentives organization is a NGO that attempts to increase vaccina-
tion uptake for diseases such as measles by paying people for being
vaccinated. Weincentivized this question by implementing the choice
often randomly drawn participants.
Payment for vaccinationis ethicalindex: we aggregated the answers
tothefollowing twoitems: (i) financial rewards for vaccinating against
COVID-19 are unethical (reverse-coded); (ii) Iwould support the intro-
duction of monetary payments of SEK 500 for those who get vacci-
nated (or are already vaccinated) against COVID-19. We followed the
approach by Elias et al.®® and told participants that their views would
be shared with policy-makers.

We pre-registered third-dose intention, perceived safety and efficacy
index, and morals and civic responsibility index as the main survey
outcome variables of this survey.

Inthe second survey, we measured participants’ third-dose vaccina-
tion uptake. We measured the following survey outcomes:

« Third-dose uptake: we asked participants whether they took the third
dose of a COVID-19 vaccine.

« Shorter wait for third dose: we asked participants when they took the
third dose of a COVID-19 vaccine.

« Third-dose uptake if second dose: this outcome corresponds to
“third-dose uptake” but we restricted the sample to participants who
took asecond dose (n=2,463).

Supplementary Information section 2.4.1gives the distributions of
all survey measures.

Swedish complementary study

InJune 2022, we conducted a pre-registered online study using a general
populationsample of 1,001 Swedish participants (similar to the sample
of the previous RCT; 46% men, average age = 31.56 years, standard
deviation = 8.47) recruited by the survey company Norstat. The study
examined whether people react differently whenthey are told that the
governmentor researchers paid people for COVID-19 vaccination. We
use the fact that most people in Sweden are unaware of the previous
Swedish RCT and that the previous RCT was implemented in collabora-
tion with a governmental organization.

The study randomly allocated participantsinto two treatment condi-
tions, the government condition and the researcher condition. Inboth
conditions, we first described the earlier RCT. The participantsin the
researcher condition were then told that “a team of researchers par-
ticipated in the implementation of the incentive programme”, whereas
the participantsinthe government condition were told that “the Public
Health Agency of Sweden participated in the implementation of the
incentive programme”. Finally, we measured our outcome measures,
represented in Fig. 3. See Supplementary Information section 1.1.6 for
amore detailed description of the study.

We pre-registered the datacollection and analysis at the AEARCT Reg-
istry (http://www.socialscienceregistry.org/trials/9584). Our analysis
closely followed the pre-registration plan. Our analysis has 80% power
to detect smaller effects than 0.2 standard deviations at the 5% level,
asstatedinour pre-registration plan. The Human Subjects Committee
ofthe Faculty of Economics, Business Administration and Information
Technology at the University of Zurich approved the protocols of the
complementary study (reference number 2022-045). Informed consent
was obtained from all study participants as part of the survey.

US state incentive programmes study

InJune andJuly 2022, we conducted a pre-registered study with 3,062
participants from ageneral population sample of US residents to study
whether COVID-19 financial incentive programmes implemented by
US states had negative unintended consequences. We use the fact that
many peopleinthe USA (around 62.3%in our sample) are unaware that
state governmentsimplemented financial incentive programmes. The
survey was programmed in Qualtrics. We provide the questionnaire
items in Supplementary Information section 3.

Werecruited participants from12 states thatimplemented vaccine
incentive programmes either at the state or the county level: California,
Florida, lllinois, Kentucky, Louisiana, Michigan, Missouri, New York,
North Carolina, Ohio, Pennsylvania and Texas (see Supplementary
Information sections 1.2.2 and 3.3 for a description of the state incen-
tive programmes).

In the study, we first measured participants’ sociodemographics,
including their state of residence in 2021. Next, we measured whether
participants knew about the existence of state incentive programmes;
we asked them whether, in 2021, any governmental organization in
their state offered any financial compensation to people who were
vaccinated against COVID-19. We continued by eliciting COVID-19 vac-
cination history and vaccination attitudes. Finally, we randomly allo-
cated participantsinto one of two treatment conditions: the incentives
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condition or the control condition. The participants in the incentives

conditionreceived detailed information about their state government’s

COVID-19 vaccine incentive programme (Supplementary Informa-

tion section 3), whereas participants in the control condition did not

receive this information. This procedure creates random variationin
perceived exposure toincentives, allowing us to study the unintended
consequences of being exposed to incentives (for treatment effects on

awareness, see Extended Data Fig. 2).

To avoid experimenter demand effects®, we elicited the outcome
measures in an ostensibly unrelated second study’®. We blur the con-
nection between the two surveys by letting 4-6 days pass between
the two surveys and by using different fonts, formats and university
affiliations. Inthe second survey, we elicited our outcome measures. We
measured flu shotintention next seasonand all surveyitemsincluded
in the morals and civic responsibility index and the perceived safety
and efficacy index. In addition, we elicited the following measures:

« Further dose: we asked participants whether they planned to take a
further COVID-19 vaccine dose (regardless of the number of doses
they received in the past) within the next 6 months.

« Further dose new outbreak: we told participants to assume that there
would be anew outbreak of the COVID-19 pandemicin 6 months and
the Centers for Disease Control and Prevention would recommend
people to take a further COVID-19 vaccine dose (regardless of the
number of doses they received in the past). We asked participants
whether, in this situation, they would take a further dose.
Further dose for $20: we told participants to assume that there would
be anew outbreak of the COVID-19 pandemicin 6 months, the Cent-
ers for Disease Control and Prevention would recommend people
to take a further COVID-19 vaccine dose (regardless of the number
of doses they received in the past) and that every person receiving
afurther dose would receive $20. We asked participants whether, in
this situation, they would take a further dose.

« Blood donation intention: we asked participants whether they plan
to donate blood in the next 6 months.

- Trustin state government: we asked participants how much trust they
have in the government of their state of residence when it comes to
handling problems.

The survey participants were recruited from a general population
panel in the USA by the survey company Prolific. Participants in the
first survey were paid $1 for a 4-min survey and participants in the
follow-up survey were paid $0.5 for a2-minsurvey. Intotal, 3,980 peo-
ple responded to the first survey and 3,062 people responded to the
follow-up survey. We can therefore match the two surveys for 3,062
participants (50% men, average age = 36.76 years, standard devia-
tion =13.54, 41% Democrats). Participation in the follow-up survey
was balanced across both conditions, with no differential attrition
based onvaccinationstatus, vaccine hesitancy or sociodemographics
(Supplementary Information section 2.6.1).

We pre-registered the data collection and analysis at the AEARCT
Registry (http://www.socialscienceregistry.org/trials/9607). Our
analysis closely follows the pre-registration plan. We use a linear
regression to estimate treatment effects using OLS regressions with
heteroscedasticity-robust standard errors. We control for gender, age,
education, employment status, income and state of residence in2021.
InSupplementary Information section 2.6, we show that theresults are

robust toincluding no controls and different sets of control variables.
Our analysis has 80% power to detect smaller effects than 0.2 standard
deviations at the 5% level, as stated in our pre-registration plan.

The Human Subjects Committee of the Faculty of Economics, Busi-
ness Administration and Information Technology at the University
of Zurich approved the protocols of the study (reference number
2022-045). Participants were informed that the study was conducted
by researchers and informed consent was obtained from all study
participants as part of the survey.

Reporting summary
Furtherinformation onresearch designisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability
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Zenodo at https://doi.org/10.5281/zenodo.7214856. Source data are
provided with this paper.
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Extended DataFig.1|Raw treatment effects of offering financial
incentives for first-dose uptake on further COVID-19 vaccination, other
healthbehaviours, morals and civicresponsibility, perceived safety,
efficacy and trust, and other concerns. The figureis based on RCT data
linked to comprehensive survey dataand population-wide Swedish
administrative data capturing each vaccinationin Sweden. The figure shows
the raw treatment effects (no control variables included) of the financial
incentives condition relative to the control condition. The blue dots indicate
theestimated impactinstandard deviations on therespective variables;

for 1st dose (in standard deviations)

alloutcomes are defined exactly as pre-registered. Error bars represent 95%
confidenceintervals (two-sided Cl: mean £1.96 s.e.) from OLS regressions
with heteroscedasticity-robust standard errors. The dashed grey lines indicate
the threshold for small effect sizes of 0.2 standard deviations (Cohen’s d).

The samplesizes for the control and incentives conditions across datasets
are as follows: administrative data, nincentives =1,132, n control = 3,888;
firstsurvey data, nincentives = 726, n control = 2,512; second survey data,
nincentives =606, ncontrol =2,100.
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Extended DataFig.2|Regression-estimated effects of informing US
residents about state vaccinationincentive programmes on awareness.
Thefigureis based onexperimental datafromageneral population sample of
USresidentsin12statesthat offered incentive programmes for COVID-19
vaccination. The figure shows regression-estimated effects of the incentives
condition (informing participants about the existence of incentive
programmes intheir state) relative to the control condition. The blue dots
indicate the estimated impactinstandard deviations on the general awareness
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Regression estimated impact of the incentives
condition (in standard deviations)

aboutstateincentive programmes and the awareness of the specific state
incentive programme the participants were informed about. Error bars
represent 95% confidence intervals (two-sided Cl: mean £1.96 s.e.) from OLS
regressions with heteroscedasticity-robust standard errors. The dashed grey
lineindicates the threshold for small effect sizes of 0.2 standard deviations
(Cohen’sd). The sample sizes for the control and incentives conditions are
nincentives =1,521and n control=1,541.
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Extended DataFig.3|Raw treatment effects ofinforming US residents instandard deviations on the general awareness that the state had anincentive

aboutstate vaccinationincentive programmes on further COVID-19

programmein place and on the awareness about the specific stateincentive

vaccination, other health behaviours, morals and civicresponsibility, and programmes participants were informed about. Error bars represent 95%
perceived safety, efficacy and trust. The figureisbased onexperimentaldata  confidenceintervals (two-sided Cl: mean +1.96 s.e.) from OLS regressions with

fromageneral populationsample of USresidentsin12 states that offered

heteroscedasticity-robust standard errors. The dashed grey lines indicate the

incentive programmes for COVID-19 vaccination. The figure shows the raw threshold for small effect sizes of 0.2 standard deviations (Cohen’sd). The
effects (no control variablesincluded) of the incentives condition (informing samplessizes for the control and incentives conditions are nincentives = 1,521

participants about the existence of incentive programmes in their state)

and ncontrol =1,541.

relative to the control condition. The blue dotsindicate the estimated impact
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Extended DataFig. 4 |Regression-estimated effects ofinforming US
residents about state vaccinationincentive programmes onsingleitems
ofindices. Thefigureisbased on experimental datafromageneral population
sample of US residentsin12 states that offered incentive programmes for
COVID-19 vaccination. The figure shows regression-estimated effects of the
incentives condition (informing participants about the existence of incentive
programmesin their state) relative to the control condition. The blue dots

condition (in standard deviations)

indicate the estimated impactinstandard deviations on the respective
variables. Error bars represent 95% confidence intervals (two-sided CI:

mean +1.96s.e.) from OLS regressions with heteroscedasticity-robust
standard errors. The dashed grey lines indicate the threshold for small effect
sizes of 0.2 standard deviations (Cohen’s d). The sample sizes for the control
andincentives conditionsare nincentives =1,521and ncontrol =1,541.



Extended Data Table 1| Heterogeneous treatment effects based on vaccine hesitancy on second-dose uptake

Measure: Outcomes
2nd dose uptake ~ Shorter wait 2dose  2nd dose if 1st

Vaccine hesitancy (quintiles):

1st quintile x incentives 0.22%* 0.18% 0.24%*
(0.10) (0.10) (0.13)
2nd quintile x incentives 0.01 0.01 0.13
(0.08) (0.08) (0.08)
3rd quintile X incentives 0.01 -0.00 -0.07
(0.06) (0.06) (0.08)
4th quintile x incentives 0.04 0.06 0.01
(0.05) (0.05) (0.05)
Sth quintile x incentives -0.04 -0.05 -0.00
(0.05) (0.05) (0.05)
Vaccine hesitancy (median split):
More hesitant x incentives 0.13%* 0.12%* 0.14%*
(0.06) (0.05) (0.06)
Less hesitant X incentives -0.03 -0.03 -0.03
(0.04) (0.04) (0.04)
Vaccine safety:
Vaccines are safe x incentives 0.02 0.03 0.04
(0.04) (0.04) (0.03)
Vaccines are not safe X incentives 0.07 0.05 0.05
(0.05) (0.05) (0.06)
Vaccine triggers diseases:
Vaccines trigger diseases X incentives 0.10 0.08 0.10
(0.07) (0.06) (0.07)
Vaccines do not trigger diseases x incentives 0.03 0.03 0.03
(0.04) (0.04) (0.04)
Worries about side-effects:
Worried about side-effect x incentives 0.10%* 0.09 0.10
(0.06) (0.06) (0.07)
Not worried about side-effect x incentives 0.01 0.01 0.01
(0.04) (0.04) (0.03)
Worries of needles:
Worried of needles x incentives 0.07 0.06 0.10%*
(0.05) (0.05) (0.05)
Not worried of needles x incentives 0.04 0.03 0.00
(0.05) (0.05) (0.05)
Region x Age FE yes yes yes
Controls yes yes yes

The table is based on RCT data linked to population-wide Swedish administrative data on second-dose uptake. The table shows coefficient estimates from linear regressions of the standard-
ized outcome on an indicator for the financial incentives condition interacted with indicators capturing in which quantile a participant’s vaccine hesitancy is (for example, above or below the
median). The corresponding coefficients indicate the total effect for each subgroup. Considering all heterogeneity checks, we do not find any robust heterogeneities across 567 coefficient
estimates. This holds true whether we use within or between participant specifications. For more details on the specification and interpretation and for the results for the other outcomes,

see Supplementary Information section 2.4.3. Heteroscedasticity-robust standard errors (without multiple comparison adjustments) are also shown in parentheses. All regressions use the
pre-registered controls consisting of gender, age, region, interactions between age and region, being in an at-risk group for COVID-19, civil status, having children in the household, employment
status, education, parents’ place of birth and income. The sample sizes for the control and incentives conditions are n incentives=1,132 and n control=3,888.
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Extended Data Table 2 | Heterogeneous treatment effects based on vaccine hesitancy on morals and civic responsibility,
perceived safety and efficacy, and trust

Measure: Outcomes
Moral and civic resp. Donation for vacc. Donation for pay. vacc. Safety & effic. ind. Vacc. safe children Trust
Vaccine hesitancy (quintiles):
Ist quintile x incentives 0.10 -0.04 0.06 -0.02 -0.13 0.02
(0.10) (0.10) (0.10) (0.11) (0.11) (0.11)
2nd quintile x incentives -0.05 -0.16 -0.03 -0.14 0.02 -0.01
(0.10) (0.10) (0.10) (0.10) (0.10) (0.10)
3rd quintile x incentives 0.06 0.02 0.02 0.07 0.12 0.06
(0.09) (0.10) (0.09) (0.09) (0.08) (0.09)
4th quintile x incentives -0.13 -0.08 0.18*% -0.03 -0.09 -0.02
(0.11) (0.10) (0.10) (0.10) (0.10) (0.10)
Sth quintile x incentives 0.00 0.14 0.11 -0.04 -0.05 -0.03
(0.09) (0.09) (0.10) (0.09) (0.09) (0.09)
Vaccine hesitancy (median split):
More hesitant x incentives 0.05 -0.06 0.04 -0.03 -0.05 0.02
(0.06) (0.07) (0.06) (0.07) (0.06) (0.06)
Less hesitant x incentives -0.05 0.02 0.10 -0.03 -0.01 -0.01
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Vaccine safety:
Vaccines are safe x incentives -0.02 0.02 0.08 -0.04 0.02 0.01
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Vaccines are not safe x incentives 0.01 -0.06 0.06 -0.03 -0.07 -0.01
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Vaccine triggers diseases:
Vaccines trigger diseases x incentives 0.06 0.01 0.03 0.04 -0.00 0.10
(0.07) (0.08) (0.08) (0.08) (0.08) (0.07)
Vaccines do not trigger diseases x incentives -0.03 -0.03 0.09* -0.07 -0.04 -0.05
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Worries about side-effects:
Worried about side-effect x incentives 0.04 -0.04 0.02 -0.05 -0.06 0.02
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Not worried about side-effect x incentives -0.04 -0.00 0.11* -0.01 0.00 -0.01
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Worries of needles:
Worried of needles x incentives 0.05 0.06 0.16%* -0.01 -0.02 0.05
(0.06) (0.06) (0.06) (0.06) (0.07) (0.06)
Not worried of needles x incentives -0.05 -0.10 -0.02 -0.05 -0.03 -0.04
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Region x Age FE yes yes yes yes yes yes
Controls yes yes yes yes yes yes

The table is based on RCT data linked to comprehensive data from the first survey. The table shows coefficient estimates from linear regressions of the standardized outcome on an indicator

for the financial incentives condition interacted with indicators capturing in which quantile a participant’s vaccine hesitancy is (for example, above or below the median). The corresponding
coefficients indicate the total effect for each subgroup. Considering all heterogeneity checks, we do not find any robust heterogeneities across 567 coefficient estimates. This holds true

whether we use within or between participant specifications. For more details on the specification and interpretation and for the results for the other outcomes, see Supplementary Information
section 2.4.3. Heteroscedasticity-robust standard errors (without multiple comparison adjustments) are also shown in parentheses. All regressions use the pre-registered controls consisting of
gender, age, region, interactions between age and region, being in an at-risk group for COVID-19, civil status, having children in the household, employment status, education, parents’ place of

birth and income. The sample sizes for the control and incentives conditions are n incentives=726 and n control=2,512.



Extended Data Table 3 | Heterogeneous treatment effects based on sociodemographics on second-dose uptake

Measure: Outcomes
2nd dose uptake  Shorter wait 2nd dose  2nd dose if 1st

Age:

High age X incentives 0.08% 0.08% 0.04
(0.05) (0.05) (0.04)

Low age x incentives 0.03 0.01 0.06
(0.05) (0.05) ( 0.05)

Gender:

Female X incentives 0.05 0.05 0.05
(0.04) (0.04) (0.05)

Male X incentives 0.06 0.04 0.05
(0.05) (0.05) (0.05)

Children:

Has children x incentives 0.02 0.01 0.02
(0.05) (0.05) (0.05)
Has no children X incentives 0.10%* 0.08%* 0.08%
(0.05) (0.05) (0.05)
Single:
Single X incentives 0.12* 0.12% L
(0.07) (0.06) (0.07)
Non-single X incentives 0.03 0.02 0.01
(0.04) (0.04) (0.04)
Income:
High income X incentives 0.05 0.06 0.00
(0.05) (0.04) (0.04)
Low income X incentives 0.06 0.03 0.09*
(0.05) (0.05) (0.05)
College:
College X incentives 0.03 0.04 0.03
(0.04) (0.04) (0.04)
No college degree x incentives 0.08 0.06 0.07
(0.05) (0.05) ( 0.06)
Region x Age FE yes yes yes
Controls yes yes yes

The table is based on RCT data linked to population-wide Swedish administrative data on second-dose uptake. The table shows coefficient estimates from linear regressions of the standard-
ized outcome on an indicator for the financial incentives condition interacted with an indicator each for above and below median value of the participant characteristic. The corresponding
coefficients indicate the total effect for each subgroup. Considering all heterogeneity checks, we do not find any robust heterogeneities across 567 coefficient estimates. This holds true
whether we use within or between participant specifications. For more details on the specification and interpretation and for the results for the other outcomes, see Supplementary Information
section 2.4.3. Heteroscedasticity-robust standard errors (without multiple comparison adjustments) are also shown in parentheses. All regressions use the pre-registered controls consisting of
gender, age, region, interactions between age and region, being in an at-risk group for COVID-19, civil status, having children in the household, employment status, education, parents’ place of
birth and income. The sample sizes for the control and incentives conditions are n incentives=1,132 and n control=3,888.
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Extended Data Table 4 | Heterogeneous treatment effects based on sociodemographics on morals and civic responsibility,
perceived safety and efficacy, and trust

Measure: Outcomes
Moral and civic resp. Donation for vacc. Donation for pay. vacc. Safety & effic. ind. Vacc. safe children Trust

Age:

High age x incentives -0.02 -0.06 0.06 -0.02 -0.02 -0.01
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

Low age x incentives 0.02 0.02 0.08 -0.04 -0.03 0.02
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

Gender:

Female x incentives -0.01 0.01 0.07 -0.04 -0.02 0.03
(0.05) (0.06) (0.06) (0.06) (0.05) (0.06)

Male x incentives 0.02 -0.06 0.06 -0.01 -0.04 -0.03
(0.07) (0.07) (0.07) (0.07) (0.07) (0.07)

Children:

Has children x incentives -0.02 -0.05 0.08 -0.03 -0.02 0.00
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

Has no children x incentives 0.03 0.02 0.06 -0.03 -0.04 0.01
(0.06) (0.06) (0.06) (0.06) (0.07) (0.06)

Single:

Single x incentives 0.02 0.14% 0.16* -0.06 -0.07 -0.03
(0.08) (0.08) (0.08) (0.08) (0.09) (0.08)

Non-single x incentives -0.01 -0.08 0.03 -0.02 -0.01 0.02
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Income:

High income x incentives 0.04 0.04 0.16%% 0.04 0.06 0.04
(0.06) (0.06) (0.07) (0.07) (0.06) (0.07)

Low income X incentives -0.03 -0.07 -0.01 -0.09 -0.11% -0.03
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

College:

College x incentives -0.02 0.04 0.03 -0.00 -0.02 0.06
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

No college degree x incentives 0.02 -0.09 0.12* -0.06 -0.03 -0.07
(0.06) (0.07) (0.06) (0.07) (0.06) (0.07)

Region x Age FE es yes yes yes yes yes

Controls yes yes yes yes yes yes

The table is based on RCT data linked to comprehensive data from the first survey. The table shows coefficient estimates from linear regressions of the standardized outcome on an indicator for
the financial incentives condition interacted with an indicator each for above and below median value of the participant characteristic. The corresponding coefficients indicate the total effect
for each subgroup. Considering all heterogeneity checks, we do not find any robust heterogeneities across 567 coefficient estimates. This holds true whether we use within or between partici-
pant specifications. For more details on the specification and interpretation and for the results for the other outcomes, see Supplementary Information section 2.4.3. Heteroscedasticity-robust
standard errors (without multiple comparison adjustments) are also shown in parentheses. All regressions use the pre-registered controls consisting of gender, age, region, interactions
between age and region, being in an at-risk group for COVID-19, civil status, having children in the household, employment status, education, parents’ place of birth and income. The sample
sizes for the control and incentives conditions are n incentives=726 and n control=2,512.
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Study description

Research sample

Sampling strategy

We implement three quantitative experimental studies, two in Sweden and one in the US.

Details Swedish main study: We use a combination of random exposure to financial incentives, population wide administrative
vaccination records, and rich survey data from two surveys. To causally measure the unintended consequences of offering financial
incentives, we exploit a randomized controlled trial (RCT) in the context of financial incentives for COVID-19 vaccination. In this
previous RCT, participants were randomly allocated to either a financial incentives condition that offered monetary payments
conditional on getting a first dose of a COVID-19 vaccine or a control condition that did not offer any financial incentives. The setting
allows us to compare individuals who were randomly offered financial incentives for vaccination with individuals who were not
offered any financial incentives. To measure the unintended consequences, we then combine the RCT data with novel Swedish
administrative records for second dose uptake and with rich individual-level survey data on behaviors, morals, perceptions, and
feelings from two surveys.

Details Swedish complementary study: We examine the question whether the impact of incentives differs when paid by the
government rather than by researchers in a complementary study. We use the fact that the previous RCT was implemented in a
collaboration between researchers and the Public Health Agency of Sweden. Some study participants were told that “a team of
researchers participated in the implementation of the incentive program” while others were told that the Public Health Agency did
so. We study whether people’s reactions to incentives depend on whether the government or researchers offered the payments.

Details US study: We complement our evidence from Sweden with evidence on the effects of large-scale incentive programs
implemented by US state governments. Participants randomly assigned to the incentives condition received detailed information
about their state’s COVID-19 vaccine incentive program, while participants in the control condition did not receive this information.
Since a majority of the participants were unaware that their state offered incentives for vaccination, this experimental design creates
random variation in perceived exposure to incentives. We analyzed whether the provision of information had any impact on
participants” willingness to get future shots of a COVID-19 vaccine, morals, and safety perceptions. To avoid experimenter demand
effects, we measured these outcomes in an apparently unrelated follow-up survey about five days after the initial survey where we
provided the information (in Sl section 2.6.3, we show that participants retained the information from the initial survey).

Swedish main study: Representative sample of participants in terms of age and region of the Swedish population aged 18-49
(N=5,020, 42% male, average age=34.62, s.d.=8.27). We collected survey data with the aid of survey company Norstat which allowed
us to sample a general population sample representative of age and region of individuals in the desired age range. Accordingly, we
invited participants from the initial RCT again because it provides us with random assignment of participants to financial incentives
for taking a first dose.

Swedish complementary study: Representative sample of participants in terms of age and region of the Swedish population aged
18-49 (N=1,001, 46% male, average age=31.56, 5.d.=8.47). We collected survey data with the aid of survey company Norstat. We
chose this sample to have a comparable sample to the Swedish main study.

US study: Representative sample of participants in terms of gender of the US population (N=3,062, 50% male, 41% Democrats, 22%
unvaccinated, average age=36.76, s.d.=13.54). We targeted a broad sample including vaccine positive and vaccine hesitant
individuals, as well as a substantial share of Republicans and independents. We collected survey data with the aid of survey company
Prolific. We chose Prolific because they allowed us to recruit substantial share of Republicans and independents and vaccine positive
and vaccine hesitant individuals.

Swedish main study: A random sampling procedure was used to allocate participants to the financial incentives and the control
condition in the initial RCT. We pre-registered the data collection (and analysis) at the AEA RCT Registry (https://
www.socialscienceregistry.org/trials/8727 and www.socialscienceregistry.org/trials/9580). We aimed to have enough power to
detect even small impacts of offering financial incentives on behaviors, morals, perceptions, and feelings. Hence, for both surveys,
we asked the survey company to recruit as many participants as possible who participated in the RCT. We pre-registered that,
according to our power calculations, this would give us 80% power to detect an effect size (= Cohen’s d) of about 0.12 standard
deviations.

Swedish complementary study: A random sampling procedure was used to allocate participants to the researcher and the
government condition. We pre-registered the data collection (and analysis) at the AEA RCT Registry (www.socialscienceregistry.org/
trials/9583 and www.socialscienceregistry.org/trials/9584). We pre-registered that, according to our power calculations, this would
give us 80% power to detect an effect size (= Cohen’s d) of about 0.2 standard deviations.

US study: A random sampling procedure was used to allocate participants to the incentives and the control condition. We pre-
registered the data collection (and analysis) at the AEA RCT Registry (hwww.socialscienceregistry.org/trials/9607). We pre-registered
that, according to our power calculations, this would give us 80% power to detect an effect size (= Cohen’s d) of about 0.2 standard
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deviations.

Data collection Swedish study: Population-wide vaccination records were collected and linked by the Public Health Agency of Sweden. The survey
data were collected via online surveys that participants reached through email links. The sample was collected by the survey
company Norstat based on an existing, actively recruited panel. The survey company was blind to the experimental conditions and
the study's hypotheses.

Swedish complementary study: The data were collected via online surveys that participants reached through email links. The sample
was collected by the survey company Norstat based on an existing, actively recruited panel and exluded participants who
participated in the previous RCT. The survey company was blind to the experimental conditions and the study's hypotheses.

US study: The data were collected via online surveys that participants reached through an online platform. The sample was collected
by the survey company Prolific based on an existing panel. The survey company was blind to the experimental conditions and the
study's hypotheses.

Timing Swedish main study, first survey: The data for the first study were collected between 2022-01-11 and 2022-01-18.
Swedish main study, second survey: The data were collected between 2022-06-16 and 2022-07-05.
Swedish complementary study: The data were collected between 2022-06-16 and 2022-06-28.
US study, first survey: The data were collected between 2022-06-22 and 2022-07-02.
US study, second survey: The data were collected between 2022-06-24 and 2022-07-07.
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Data exclusions Swedish main study: We excluded 19 (27) participants who did not finish the first (second) survey, which is less than 1% of survey
participants. Inclusion of those participants does not affect the results and non-completion rates did not differ across conditions (see
Sl sections 2.1.2 and 2.3.3).
Swedish complementary study: We excluded 39 participants who did not finish the survey (see Sl section 2.5.9). Inclusion of those
participants does not affect the results and non-completion rates did not differ across conditions.
US study: In total, 3,980 people responded the first survey and 3,062 people responded to the follow-up survey. We can therefore
match the two surveys for 3,062 participants. Since the outcome variables are collected in the follow-up survey (see Methods
section), we perform the data analysis with the 3,062 participants who answered the follow-up survey (and hence exclude the 918
participants who did not respond to it).

Non-participation Swedish main study: We have Swedish administrative records for second dose uptake for all participants of the RCT, and hence use
data for each participant. Regarding survey measures, we contacted each participant to fill out the surveys and 64% of them
completed the first survey and 54% completed the second survey. In both surveys, survey participation was balanced across both
conditions, with no differential attrition based on personality characteristics, vaccination status, vaccine hesitancy, or
sociodemographics (see Sl section 2.1).

Swedish complementary study: 96.30% of all participants completed the survey. Drop out rates do not differ across the treatment
conditions (see Sl section 2.5.9).

US study: 77% of participants that responded to the first survey also responded to the follow-up survey. Participation in the follow-up
survey was balanced across both conditions, with no differential attrition based on vaccination status, vaccine hesitancy, or
sociodemographics (see Sl section 2.6.1).

Randomization Swedish main study: Participants were randomly allocated to a financial incentives condition and a control condition.

Swedish complementary study: Participants were randomly allocated to a researcher condition and a government condition.
US study: Participants were randomly allocated to an incentives condition and a control condition.

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 IZI |:| ChiIP-seq
Eukaryotic cell lines IZI |:| Flow cytometry
Palaeontology and archaeology IZI |:| MRI-based neuroimaging

Animals and other organisms
Human research participants

Clinical data
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Human research participants

Policy information about studies involving human research participants

Population characteristics Swedish main study: Representative sample in terms of age, region, and gender of the Swedish population aged 18-49. We
provide detailed information on sample characteristics in SI section 2.1.3.
Swedish complementary study: Representative sample in terms of age, region, and gender of the Swedish population aged
18-49. We provide detailed information on sample characteristics in Sl section 2.5.3.




US study: Representative sample of participants in terms of gender of the US population. We targeted a broad sample
including vaccine positive and vaccine hesitant individuals, as well as a substantial share of Republicans and independents.
We provide detailed information on sample characteristics in Sl section 2.6.2.

Recruitment Swedish main study: The sample was collected by the survey company Norstat based on an existing, actively recruited panel
and based on participants in the initial RCT.
Swedish complementary study: The sample was also collected by the survey company Norstat based on an existing, actively
recruited panel (who did not take part in the initial RCT).
US study: The sample was collected by the survey company Prolific based on an online panel. Panel participants are primarily
recruited to Prolific via word of mouth, including word of mouth via social media. Regarding self-selection bias, due to
informed consent procedures, people may have chosen to participate based on their knowledge of or interest in our survey
topic. This is true for any survey study that involves participant consent. Because participants were randomly assigned to
condition after the decision to participate, it is unlikely self-selection would result in the effects observed in our experiments.
Moreover, we provide empirical evidence that bias from self-selection is unlikely (see Sl sections 1.1.6 and 2.5.9).

Ethics oversight Swedish main study: The Swedish ethical review authority (Etikprovningsmyndigheten) approved the protocols of the study
(reference number 2021-06367-02). Informed consent was obtained from all study participants as part of the survey.
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Swedish complementary study: The Human Subjects Committee of the Faculty of Economics, Business Administration, and
Information Technology at University of Zurich approved the protocols of the study (reference numbers 2022-045). Informed
consent was obtained from all study participants as part of the survey.

US study: The Human Subjects Committee of the Faculty of Economics, Business Administration, and Information Technology
at University of Zurich approved the protocols of the study (reference numbers 2022-045). Informed consent was obtained
from all study participants as part of the survey.

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