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Abstract

Policymakers often face a conundrum between being transparent about policies and ensuring that those policies are effective. This
challenge is particularly relevant for behavioral nudges, which are not usually disclosed. Rather than avoiding transparency, we
suggest that policymakers encourage citizens to reflect on nudges to help them understand their own views and align those views
with their behaviors. Using data from an online survey experiment with 24,303 respondents in G7 countries, we examine the impact
of reflection on a hypothetical default nudge policy for COVID-19 booster appointments. Contrary to expectations, participants say
they would be less likely to get the booster when automatically enrolled compared with a control condition. Similarly, encouraging
citizens to think about the status quo (baseline) policy also reduces intentions for boosters. These interventions have no effect on
approval of the policy. Further, encouraging people to think about automatic enrollment decreases approval of the policy and further
decreases their intentions to get vaccinated. These findings suggest that reflection on a nudge can increase backlash from a nudge
and also elicit policy disapproval, thereby aligning policy support with behavioral intentions.
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Significance Statement

Behavioral nudges can effectively encourage citizens to engage in prosocial behavior, but they often operate covertly. To enhance
their legitimacy, we propose encouraging the public to reflect on nudges. In a survey experiment conducted among 24,303 participants
in G7 countries, we evaluated the effect of reflection in the context of a hypothetical COVID-19 booster appointment default policy.
Contrary to expectations, the default reduced vaccination intentions and did not measurably change policy approval. Reflecting on
the default exacerbated this negative effect on intentions and also diminished policy support. In this sense, reflection on nudges
may help citizens form policy evaluations that align with the behavioral effects of the interventions in question.

Introduction visibility—often referred to as the publicity principle (11). While

Providing explicit explanations and justifications of public policies most traditional public policies are overt, some nudges, like de-

can sometimes decrease the positive effects of these policies, gen-
erating a trade-off between transparency and citizen welfare (1).
This dilemma is particularly acute for behavioral policies, like
nudges, through which governments attempt to improve the
choices made by citizens by altering their “choice architecture”
without directly dictating individual actions (2). This style of “lib-
ertarian paternalism” (3, 4) has sparked debate about the ethics of
policy interventions that shape people’s choices without disclos-
ure (5-10). Behavioral nudges are said to differ from traditional
“‘command and control” policies like taxes in their public

faults, seek to alter the choice architecture that individuals face
rather than, say, communicating information. The covertness of
the nudge facilitates its effectiveness, as exemplified by the
phrase that nudges often “work in the dark” (12). Prior research
has considered the effects of disclosure either prior to or after a
nudge intervention (13-15) but not simultaneously. There is
mixed evidence on the impact of disclosure on the effectiveness
of the nudge, varying in the type of disclosure used (16, 17).

To address concerns about the potential undue influence of
nudges, we evaluate a new type of behavioural public policy
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intervention called “nudge+” (18), which combines a behavioral
nudge with a prompt to think. This intervention seeks to make
nudges more legitimate by encouraging people to think about
the policy or choice in question and thereby facilitating citizen re-
flection on nudges. Such an alternate approach can empower citi-
zen autonomy and agency by making individuals watchful of
government policies and intentional in their choices and actions
(19). Nudge+ builds on prior research suggesting that offering
such transparency and reflection may improve the effectiveness
of nudges when citizens’ goals are aligned with the nudge (20-22).

Building on studies testing the effects of nudges on vaccination
uptake (22-29), in this study, we extended the research on “‘nudge+”
to evaluate its effects on promoting booster vaccine uptake inten-
tions during the COVID-19 pandemic. In an online survey experi-
ment conducted among 24,303 participants in the G7 group of
advanced industrialized countries (Canada, France, Germany,
Italy, Japan, the United Kingdom, and the United States of
America), the participants were randomly assigned to one of
four conditions in a 2x2 factorial design. Individuals were
randomized along two dimensions: default enrollment, in which
they would either be automatically enrolled into vaccine booster
appointments with local clinics calling to schedule appointments
at their convenience or one in which they would make their own
appointments; and reflection, in which they were either encour-
aged to reflect on the government’s actions separately or not.
This design yielded four conditions: a condition in which partici-
pants were presented with a policy in which individuals initiated
their own appointments for a booster vaccine (control); a condi-
tion in which participants were presented with a policy in which
they would be automatically enrolled, by default, to receive a vac-
cine and the local clinic would contact them to schedule appoint-
ments at their convenience (nudge); a condition in which
participants were presented with the control condition and then
asked toreflect on it (think); and a condition in which participants
were presented with the nudge condition and then asked to reflect
onit (nudge+). We considered the effects of these interventions on
two outcomes: vaccination intention for the booster and approval
of the government’s actions.

Contrary to prior research (23, 24, 30, 31), we found that a
hypothetical policy of default enrollment into scheduled vac-
cine appointments produced a backlash, reducing people’s be-
havioral intentions to get the vaccine for themselves.
However, approval of this policy did not measurably differ
from the status quo in the control condition. Further, when par-
ticipants assigned to automatic enrollment were prompted to
think about the policy, they were even less likely to say they
would get a vaccine and their approval of the policy correspond-
ingly decreased. Based on these findings, we concluded that a
hypothetical default opt-out nudge did notincrease the reported
willingness to get a COVID-19 vaccine booster. Our findings
contradict common assumptions about the power of a (hypo-
thetical) default nudge to increase vaccinations (32) and add to
a growing (mixed) evidence base for using defaults to influence
vaccination outcomes (33).

We make two important contributions to the growing literature
in behavioral science and public policy. First, our experiment eval-
uates the effects of a range of interventions considered in behav-
ioral public policy, such as nudges, thinks, and nudge+, in the
context of a timely public policy issue. Second, our findings sug-
gest that nudge+ can reconcile the trade-off between effective-
ness and support—encouraging citizens to reflect on a default
enrollment policy diminishes public support for what turns out
to be an ineffective nudge, suggesting that reflection may help

people better align policy approval of nudges with their behavioral
consequences and thereby provide a valuable signal to
policymakers.

Experimental design
Survey design

We administered a preregistered online survey experiment to
24,303 respondents in Canada, France, Germany, Italy, Japan,
the United Kingdom, and the United States of America. The sam-
ple size was selected based on the power analysis reported in the
Appendix. The survey was administered on Qualtrics to national
samples that were representative by age, gender, education, and
subnational region (for summary statistics, see Tables $2-511)
by Dynata from January 27 to February 26 in 2022. Table S12 pro-
vides country-specific date ranges for the periods in which sur-
veys were fielded within this interval. Respondents were paid at
standard rates recommended by Dynata. The original survey
was written in English and localized into French, German,
Italian, and Japanese languages by translators at Dynata, which
were then cross-validated by first-language speakers. The study
preregistration is available online through Open Science
Framework (OSF). The English (United Kingdom) version of the
survey is provided in the Appendix, and all versions of the surveys
are also available online.

Experimental vignettes

We used a between-subjects experimental design with four differ-
ent treatment conditions, including the control. In each condition,
respondents were presented with a hypothetical scenario taking
place in October 2022 in which “COVID-19 cases are rising in
your area” and “[tlhe government is making another vaccine
booster shot freely available to you as winter is approaching.”
Following this information, respondents were randomized into
four different experimental vignettes that are described in
Table 1. The experimental conditions can be expressed as a 2 x 2
factorial design in which individuals are either automatically en-
rolled into receiving a booster vaccine, with local clinics calling
them to schedule appointments at their convenience, or make
their own appointments (default enrollment) and are either en-
couraged to reflect on the government'’s actions or not (reflection).
Table 2 shows this 2 x 2 factorial design. The treatment conditions
can be expressed as combinations of these dimensions: control
(default enrollment =no, reflection =no), nudge (default enroll-
ment =yes, reflection = no), think (default enrollment = no, reflec-
tion=yes), and nudge+ (default enrollment=yes, reflection=
yes). For example, respondents in the control condition were
told that people who wanted a booster would have to schedule
an appointment. Respondents in the nudge condition were told
that they would be automatically enrolled, by default, to receive
a vaccine and the local clinic would contact them to schedule ap-
pointments at their convenience. We designed this nudge to be as
flexible as possible to minimize opt-outs of the default enrollment
due to scheduling conflicts. Respondents in the think condition
were provided with an open-text question asking them to reflect
on whether the government’s policy was appropriate and would
work for them. These questions were chosen to first de-bias the par-
ticipants of any undue influence of the vaccine policy—debiasing
individuals, in this way, has been shown to help citizens in ar-
ticulating their true preferences (see, e.g. Fischoff (34), and
Milkman et al. (35))—and then build their agency by empowering
them to evaluate the goals of the nudge. Respondents who wrote
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Table 1. Text of experimental vignettes.

Table 2. Experimental design.

Treatment Vignette description

Control In this scenario, the government leaves it to
every adult living in your country to choose
whether they should get this vaccine booster
shot or not. If you want a booster, you will have
to call your local clinic to schedule a booster
appointment.

In this scenario, the government announces that
every adult living in your country will be
automatically enrolled to receive this vaccine
booster shot at a local clinic. Your local clinic
will call you to schedule a booster
appointment at a convenient date and time.
You can opt out of this automatic enrollment if
you wish.

In this scenario, the government leaves it to
every adult living in your country to choose
whether they should get this vaccine booster
shot or not. If you want a booster, you will have
to call your local clinic to schedule a booster
appointment.

Please think about the government’s actions in
this scenario. Do you think this approach is
appropriate? Do you think this approach will
work for you? In at least one or two sentences,
please write down your thoughts.

[text box]

In this scenario, the government announces that
every adult living in your country will be
automatically enrolled to receive this vaccine
booster shot at a local clinic. Your local clinic
will call you to schedule a booster
appointment at a convenient date and time.
You can opt out of this automatic enrollment if
you wish.

Please think about the government’s actions in
this scenario. Do you think this approach is
appropriate? Do you think this approach will
work for you? In at least one or two sentences,
please write down your thoughts.

[text box]

Nudge
Default enrollment

Think
Reflection

Nudge+
Default enrollment and
reflection

fewer than 75 English characters (or equivalent in other languages
as preregistered; see Table S20 for details) in the think condition
were asked to write more. Finally, those in the nudge+ condition
were told of the default enrollment policy and then asked to re-
flect about it in an identical manner to those in the think condi-
tion. Since the interpretation of the term “enrollment” can vary
in different contexts such as the different G7 countries, we pro-
vide country-level versions of the results in Tables S17 and S18.

Respondents were then asked the following outcome
measures:

¢ Intentions to get the booster dose on a 6-point scale from very
unlikely (1) to very likely (6).

e Approval of the actions of the government on an 11-point
scale from “I disapprove of the government’s action” (0) to “I
approve of the government’s action” (10).

The first outcome measures participants’ stated intention to
accept the booster vaccine and the second outcome measures
support for the policy. Due to the self-reported nature of our sur-
vey experiment, we are unable to measure real vaccination

Default enrollment

No Yes
Reflection No Control Nudge
Yes Think Nudge+

behaviors. To measure respondents’ compliance with the experi-
mental vignettes, we used a preregistered manipulation check to
assess their recall of the vaccine policy shown in their condition.
Respondents were asked “what did the government do to manage
rising COVID-19 cases in your area?” in the scenario and asked to
choose among four choices, including default appointment sched-
uling and self-directed scheduling (for exact wording, see the
questionnaire provided in the Appendix). The third option in our
manipulation check question had a typo. It stated that “The gov-
ernment announces that every living adult in your country...” in-
stead of “The government announces that every adult living in
your country...” This error was consistent across all treatment
conditions.

We preregistered the hypotheses that being assigned to the
nudge or nudge+ conditions would improve people’s intentions
to get vaccinated (Hla and H2a, respectively) and approval of
the government’s policies (H1b and H2b, respectively) vs. the con-
trol condition. Further, we also preregistered that the nudge+
intervention would increase the effects of the nudge (H3a) and
public approval of the policy (H3b) vs. the nudge condition.
These hypotheses follow Banerjee and John (18), who theorize
that spurring people to think about a nudge enables them to as-
sess its merits and evaluate it with respect to their own goals. If
those goals are aligned with the nudge (on average), then uptake
of the nudge should increase. Support for the policy may also in-
crease as well due to the transparency of this approach. For fur-
ther details on our theoretical reasoning, see the Appendix.

Methods

Our experimental design, protocol, and methods were approved
by the research ethics board of King's College London and the
London School of Economics and Political Science. Informed con-
sent was obtained from all participants prior to their participa-
tion. All methods were performed in accordance with the
relevant guidelines and regulations.

We test our preregistered hypotheses using Ordinary Least
Square (OLS) models with robust SE in which we regress behav-
ioral intentions to get the booster vaccine dose and approval of
the government’s actions on indicators for the experimental
treatments (nudge, think, and nudge+). As preregistered, each
model includes country-fixed effects as well as covariates se-
lected using the lasso to increase the precision of our treatment
effect estimates (36). These models estimate intent-to-treat (ITT)
effects. All results are unweighted. An exploratory analysis of the
ITT effects of the experimental conditions, expressed as a 2x2
factorial design, in which we measure the effect of interaction
between default enrollment and reflection, is provided in
Table S19.

However, we find that the receipt of treatment is often low, as
described below. We, therefore, follow our preregistration in also
estimating complier average causal effects (CACEs) using two-
stage least-squares models in which we use random assignment
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Fig. 1. The CI bar plots of A) intentions to get the booster dose and B) approval of actions of the government.

as an instrument for the following measures of treatment
compliance:

e Nudge condition compliance: 1 if respondent assigned to the
nudge condition and answers the manipulation check ques-
tion about it correctly, O otherwise.

e Think and nudge+ compliance: number of sentences written
if assigned to the condition in question and answers the ma-
nipulation check question about it correctly, O otherwise. For
think and nudge+ compliance, we also use two alternative
compliance specifications: we standardize the number of sen-
tences by country (exploratory) or take the square root of the
number of characters written by respondents (preregistered).
The results of these alternative specifications are available in
Table S16.

We also control for selected lasso covariates and country-fixed
effects and use robust SEs as in the models described above.
For all models estimated below, our inference is based on
randomization-t p-values (37). We did not preregister any ex-post
multiple hypotheses correction method. Instead, we incorporated
a conservative Bonferroni correction into the power calculation
used to select our sample size (see Appendix for details). We use
Stata 17.1 to conduct statistical analyses and the Quanteda pack-
age in R for text analysis.

Results

The resulting experimental data satisfies our preregistered bal-
ance tests and shows expected levels of demographic diversity
(see Appendix for details and summary statistics). Overall, re-
spondents’ intentions to get the booster dose for themselves are
generally high across all conditions (mean of 4.7 on a 6-point
Likert scale). Respondents’ policy approval is centered around
the midpoint of the scale (a mean of 6.3 on an 11-point scale).

Table 3. ITT effects on vaccination intentions and policy
approval.

Intentions Approval

Nudge —-0.065% -0.037

(0.020) (0.046)
Think -0.058% 0.035

(0.020) (0.049)
Nudge+ —-0.125°% -0.150°%

(0.021) (0.048)
Controls v v
Country FE v v
N 24,164 24,115

OLS estimates with robust SEs in parentheses. *P <0.005 (Young 51
randomization-t P-values). Controls selected by lasso linear regression
specification. Column 1 includes controls for age, gender, parental status,
town/city type, religious beliefs, prior COVID-19 infection status (self),
vaccination status, booster status, and trust in vaccines (binary). Column 1
retains all nudge+ observations. Column 2 includes controls for age, gender,
parental status, religious beliefs, prior COVID-19 infection status (self), booster
status, and trust in vaccines (binary). FE (fixed effects).

We begin our analysis with Fig. 1 which shows the mean values
and 95% ClIs for the two outcome measures across the four differ-
ent experimental conditions.

Next, Table 3 presents ITT effects on vaccination intentions
and approval of policy. Contrary to our expectations, the nudge
intervention of default vaccination enrollment reduced respond-
ents’ intention to get a booster dose by 0.065 units on a 6-point
scale (P <0.005)—in other words, respondents who were nudged
into a default enrollment were 0.016 SDs less likely to accept the
vaccine compared with those who were left to schedule their
own booster vaccination. The think condition also produces a
negative effect on behavioral intentions to get a booster (-0.058
or —0.014 SD, P <0.005).* In contrast, defaulting people into vac-
cine enrollments or encouraging them to reflect on the vaccine
policy produces no measurable effect on approval vs. self-
scheduling in the control condition (nudge=0.037, n.s.; think=
0.035, n.s.). Most importantly, encouraging respondents to reflect
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Fig. 2. Coefficient plot of ITT effects for A) intentions to get the booster dose and B) approval of actions of the government.

on the default appointment policy in the nudge+ condition further
decreased intentions to vaccinate relative to the negative effect
observed in the nudge condition (-0.125 or —0.031 SD, P <0.005
vs. controls; —0.059, P <0.005 vs. nudge; —0.066, P<0.005). Due
to a coding error, respondents were required to answer the ap-
proval question in the nudge+ condition but not in other condi-
tions. However, missingness was <1% in the control (48
responses), nudge (44 responses), and think (3 responses) condi-
tions, and our ITT results are robust to randomly dropping 1-5%
of the nudge+ observations in percentage-point intervals (see
Tables S14 and S15). Nonetheless, the nudge+ intervention also
reduced policy approval (-0.150 or —0.021 SD, P <0.005 vs. con-
trols; —0.112, P < 0.05 vs. nudge; —0.184, P < 0.005). Findings from
the exploratory analysis, in which we respecify the model as an
interaction between default enrollment and reflection, are re-
ported in Table S19 and are equivalent to those reported in
Table 3.

We examine compliance rates to see whether respondents re-
ceived the treatment as intended. We find that manipulation
check passage rates by condition vary between 45% (nudge+)
and 69% (nudge), indicating that many respondents were unable
to comprehend fully the government policy in question.

Noncompliance was statistically uncorrelated with respondent
inattention in a preregistered attention check (F=0.40, P=0.75;
see Appendix for question wording). An exploratory analysis of
compliers following Marbach and Hangartner (38) shows that
compliance with the nudge or think is not significantly associated
with respondent gender, parenthood, city/town type, religious be-
liefs, prior COVID-19 incidence, trust in vaccines, or prior vaccine
and booster uptake. However, we find that adults without chil-
dren and those who live in smaller towns/cities are more likely
to successfully receive the nudge+ treatment (see Fig. S4). We,
therefore, follow our preregistered approach to estimate CACEs.
These models use indicators for random assignment as instru-
ments for endogenous measures of treatment receipt. For nudge,
the endogenous measure of treatment receipt is answering the

manipulation check question correctly. For think and nudge+,
we use the number of sentences written in the open-text prompt
(either as an integer or an exploratory measure standardized by
country) and the square root of the total number of characters
written standardized by country. A more detailed analysis of the
textual responses is provided in the Appendix (see the Text ana-
lysis section).

The main effects of treatments among compliers, which are
reported in Table S16, are consistent with the ITT estimates in
Table 3 across instrumental variable specifications. The nudge,
think, and nudge+ treatments all reduce booster vaccination in-
tentions relative to the control condition. As in the ITT analysis,
the effects on approval are null for the nudge and the think, and
negative for the nudge+ vs. the control condition. The nudge+
consistently lowers vaccination intentions and policy approval
vs. the nudge and the think conditions. These ITT effects (con-
trolling for variables selected by the Least Absolute Shrinkage
and Selection Operator (LASSO), and country fixed effects) are
shown in Fig. 2.

Finally, as preregistered, we conduct exploratory checks for the
robustness of these treatment effects across each country, which
arereportedin Tables S17 and S18. The negative effects on booster
intentions in the pooled sample are statistically detectable in the
United States and Germany for nudge; the United Kingdom and
Japan for think; and all countries but France and Italy for nudge+.
The nudge+ condition does not significantly increase the backlash
effect of the nudge in any country. Further, we find the nudge
measurably increases policy approval vs. the control condition
in the United Kingdom and Japan, while decreasing it in the
United States. The think increases policy approval vs. the control
in the United States and France, while it decreases it in the United
Kingdom and Italy. The nudge+ decreases approval vs. the control
condition in every country, except Italy, where we find a null, and
the United Kingdom and Japan, where we see a positive effect.
There is no statistical evidence to suggest that the nudge, think,
or nudge+ conditions increase vaccination intentions in any G7
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country vs. the status quo in the control condition. All within
country effects on vaccination intentions are broadly consistent
with our pooled findings in Table 3. We also report exploratory
heterogeneity in estimated treatment effects in the Appendix
(see Table S21 and Fig. S5).

Discussion and conclusion

We present experimental evidence on the role of reflective trans-
parency in behavioral public policy (18). Contrary to expectations,
we find that a hypothetical default opt-out nudge does not in-
crease survey respondents’ willingness to get a COVID-19 vaccine
booster, and support is even lower when they are actively asked to
reflect on the policy. In other words, reflecting on the nudge di-
minishes approval, which better aligns policy approval with in-
tended behavior under the influence of the nudge. These
findings suggest that reflective transparency may help citizens
think through government actions and generate more informative
signals about policy efficacy and likely compliance. For instance,
future research should test whether reflecting on a nudge that
successfully changes intended behavior (unlike what we find
here) generates increased approval for the policy.

Our findings generate insights on how to most effectively use ex-
perimentation with citizen feedback in developing behavioral pub-
lic policy. For example, we contribute to conversations around
open, democratic governments as “laboratories for policy experi-
mentation” (39, 40) that search for better policies (41). Our research
suggests that citizen reflection might inform “test-learn-adapt” ap-
proaches to behavioral policy development (42, 43), while avoiding
public reactance (44). Specifically, policymakers can use nudges
that encourage citizen reflection to avoid false signals of public
support for policies that are likely to be rejected by the public.

In the context of vaccines, default appointments represent an
interesting case as they are not fully coercive yet seek to shape
people’s behavior. Reflection on such a policy can therefore lead
to different policy outcomes, as we show. A nudge+ enables poli-
cymakers to ascertain underlying preferences when there is an
opt-out that might otherwise be disguised. Without this moment
of active reflection, policymakers might be puzzled at citizen reac-
tions to opt-out approaches. However, we strongly caution that
we are unable to test whether the effects we observe on behavioral
intentions would translate into real-world behaviors, which
should be validated in future studies if such an approach were
undertaken (to date, democratic governments have not sought
to automatically enroll people in COVID-19 vaccines).

Our findings on the negative effects of a hypothetical default
nudge also contribute to a wider debate on the extent to which
nudge effects are sensitive to context. Serra-Garcia and Szech
(23) and Tentori et al. (24) find, for instance, that defaults can in-
crease vaccination intentions and behaviors in samples from the
United States and Italy, respectively. Consistent with prior evi-
dence suggesting that defaults can fail (44), we observe negative
effects of automatic scheduling of hypothetical booster appoint-
ments on vaccination intentions. In some cases, nudges like these
might be seen as intervening too aggressively; related work finds
backlash effects of nudges with organ donation, for instance
(45). Practitioners should be more attentive to how to use nudges
given the context of the social problem and seek to use reflection
as a tool to generate policy signals from citizens.

Further research should assess the external validity of these
findings in other times and contexts. Itis possible that our findings
were influenced by the specific design of the nudge (which could
not create a true default in the same manner as a real-world

nudge) and the nature of the reflection task. Prior research
suggests that treatment effects may vary by the types of disclo-
sures (16) and frames of evaluation (46) used. Further, nudge+ in-
terventions may also differ in the type of reflection embedded in
the nudge (47). Heterogeneity in the uptake of these interventions
by different target populations should also be studied. For ex-
ample, our exploratory analysis suggests that male participants,
people without a booster, and those who are less trusting in insti-
tutions and more right-leaning are less likely to have a positive re-
action to nudge+, for both vaccination intentions and policy
approval.

Several limitations of our study must be noted. First, we note
that the magnitude of our estimated effect sizes is small (0.02—
0.03 SDs). Second, we cannot measure the effects of actual nudge
policies on vaccination behavior; future studies should extend
this research to test the effects of nudge+ interventions in real-
world settings before scaling up nudge policies, which can have
negative effects. Third, our exploratory findings showing hetero-
geneity across countries should be investigated further. The effects
of reflection can also vary with other nudges. The deployment of
our proposed nudge+ policy can be logistically and financially chal-
lenging. Further research is required on how to most cost-
effectively encourage reflection in the public effectively (see
Keppeler et al. (22) who recently deployed a nudge+like mechanism
in Germany to improve vaccination behaviors). Fourth, our study
took place after the peak pandemic but during a period in which
the public was still worried about COVID after the Omicron variant.
Further research should assess the external validity of these find-
ings in other times and contexts. Finally, our study is based on
cross-sectional data; future research should consider how these
vaccination behaviors and policy effects change over time.
Despite these limitations, we believe that our findings are novel
and informative for future tests of nudge+ interventions.

Note

#Note that this effect is significant in the UK and Japan but not in the
US, Canada, France, Germany, or Italy.

Supplementary Material

Supplementary material is available at PNAS Nexus online.

Funding

The authors thank The British Academy for funding this research
(ref.. COVG7210005).

Author Contributions

S.B.: conceptualization, methodology, software, validation, for-
mal analysis, investigation, data curation, writing—original draft,
visualization, supervision, project administration, funding acqui-
sition; P.J.: conceptualization, methodology, investigation, writing
—original draft, supervision, project administration, funding ac-
quisition; B.N.: conceptualization, methodology, investigation,
writing—reviewing and editing, supervision, project administra-
tion, funding acquisition; A.H. and B.L.-W.: validation, data cur-
ation; R.K.: validation, data curation, funding acquisition,
writing—reviewing and editing; P.J.L.,J.M., and M.M.S.: funding ac-
quisition, writing—reviewing and editing, project administration.

$20Z 1snbny |z uo Jasn AusiaAiun jaunig Aq 68€ 11 9//60086d/p/g/8101ue/snxauseud/woo dno-olwspese/:sdny wolj papeojumoq


http://academic.oup.com/pnasnexus/article-lookup/doi/10.1093/pnasnexus/pgae093#supplementary-data
http://academic.oup.com/pnasnexus/article-lookup/doi/10.1093/pnasnexus/pgae093#supplementary-data
http://academic.oup.com/pnasnexus/article-lookup/doi/10.1093/pnasnexus/pgae093#supplementary-data
http://academic.oup.com/pnasnexus/article-lookup/doi/10.1093/pnasnexus/pgae093#supplementary-data

Banerjeeetal. | 7

Preprints

A previous version of this manuscript was posted as a preprint at
https://doi.org/10.21203/rs.3.15-1964391/v1.

Data Availability

All data used for this analysis are included in the manuscript and
supplementary material.

Ethics Statement

The study was approved by the research ethics board of King's
College London (ref.: MRA-21/22-26861) and the London School
of Economics and Political Science (ref.: 55436). Informed consent
was obtained from all participants. All methods were performed
in accordance with the relevant guidelines and regulations.

References

1 Sunstein CR. 2016. Fifty shades of manipulation. ] Mark Behav.
1(3-4):214-244.

2 Thaler RH, Sunstein CR. 2008. Nudge. New Haven (CT) and
London: Yale University Press.

3 Thaler RH, Sunstein CR. 2003. Libertarian paternalism. Am Econ
Rev. 93(2):175-179.

4 Sunstein CR, Thaler RH. 2003. Libertarian paternalism is not an
oxymoron. Univ Chicago Law Rev. 70:1159-1202.

5 Selinger E, Whyte K. 2011. Is there a right way to nudge? The
practice and ethics of choice architecture. Sociol Compass. 5(10):
923-935.

6 Hansen PG, Jespersen AM. 2013. Nudge and the manipulation of
choice: a framework for the responsible use of the nudge ap-
proach to behaviour change in public policy. Eur J Risk Regul.
4(1):3-28.

7 Sunstein CR. 2014. Why nudge?: the politics of libertarian paternal-
ism. United States of America: Yale University Press.

8 Schmidt AT. 2017. The power to nudge. Am Polit Sci Rev. 111(2):
404-417.

9 Nys TR, Engelen B. 2017. Judging nudging: answering the ma-
nipulation objection. Polit Stud. 65(1):199-214.

10 Schmidt AT, Engelen B. 2020. The ethics of nudging: an overview.
Philos Compass. 15(4):e12658.

11 Luban D. 1996. The publicity principle. In: Goodin Robert E,
editors. The theory of institutional design. Cambridge: Cambridge
University Press. p. 154-198.

12 BovensL.2009. The ethics of nudge. In: Griine-Yanoff T, Hansson
S.0., editors. Preference change. Theory and decision library, vol 42.
Dodrecht: Springer. p. 207-219. https://doi.org/10.1007/978-90-
481-2593-7_10.

13 Loewenstein G, Bryce C, Hagmann D, Rajpal S. 2015. Warning:
you are about to be nudged. Behav Sci Policy. 1(1):35-42.

14 Steffel M, Williams EF, Pogacar R. 2016. Ethically deployed
defaults: transparency and consumer protection through dis-
closure and preference articulation. ] Mark Res. 53(5):865-880.

15 Bruns H, Kantorowicz-Reznichenko E, Klement K, Jonsson ML,
Rahali B. 2018. Can nudges be transparent and yet effective?
J Econ Psychol. 65:41-59.

16 PaunovY, Wanke M, Vogel T. 2019. Ethical defaults: which trans-
parency components can increase the effectiveness of default
nudges? Soc Influence. 14(3-4):104-116.

17

18

19

20

21

23

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Paunov Y, Wanke M, Vogel T. 2019. Transparency effects on pol-
icy compliance: disclosing how defaults work can enhance their
effectiveness. Behav Public Policy. 3(2):187-208.

Banerjee S, John P. 2024. Nudge plus: incorporating reflection
into behavioral public policy. Behav Public Policy. 8(1):69-84.
Banerjee S, Griine-Yanoff T, John P, Moseley A. 2024. It's time we
put agency into Behavioural Public Policy. Behav Public Policy.
doi:10.1017/bpp.2024.6.

Muhlbock M, Kalleitner F, Steiber N, Kittel B. 2022. Information,
reflection, and successful job search: a labor market policy ex-
periment. Soc Policy Admin. 56(1):48-72.

Banerjee S, Galizzi MM, John P, Mourato S. 2023. Sustainable diet-
ary choices improved by reflection before a nudge in an online
experiment. Nat Sustain. 6(12):1632-1642.

Keppeler F, Sievert M, Jilke S. 2022. Increasing covid-19 vaccin-
ation intentions: a field experiment on psychological ownership.
Behav Public Policy. 1-20. https://doi.org/10.1017/bpp.2022.16
Serra-Garcia M, Szech N. 2023. Incentives and defaults can in-
crease covid-19 vaccine intentions and test demand. Manag Sci.
69(2):1037-1049.

Tentori K, et al. 2022. Nudging covid-19 vaccine uptake by chan-
ging the default: A randomized controlled trial. Med Decis Making.
42(6):837-841.

Milkman KL, Beshears J, Choi JJ, Laibson D, Madrian BC. 2011.
Using implementation intentions prompts to enhance influenza
vaccination rates. Proc Natl Acad Sci U S A. 108(26):10415-10420.
Milkman KL, et al. 2021. A megastudy of text-based nudges
encouraging patients to get vaccinated at an upcoming doctor’s
appointment. Proc Natl Acad Sci U S A. 118(20):2101165118.
Milkman KL, et al. 2022. A 680,000-person megastudy of nudges
to encourage vaccination in pharmacies. Proc Natl Acad Sci U S
A. 119(6):€2115126119.

Dai H, et al. 2021. Behavioural nudges increase COVID-19 vacci-
nations. Nature. 597(7876):404-409.

Patel MS. 2021. Text-message nudges encourage covid vaccin-
ation. Nature. 336-337.

Chapman GB, LiM, Leventhal H, Leventhal EA. 2016. Default clin-
ic appointments promote influenza vaccination uptake without
a displacement effect. Behav Sci Policy. 2(2):40-50.

Chapman GB, LiM, Colby H, Yoon H. 2010. Opting in vs opting out
of influenza vaccination. JAMA. 304(1):43-44.

Reiter PL, McRee A-L, Pepper JK, Brewer NT. 2012. Default policies
and parents’ consent for school-located hpv vaccination. J Behav
Med. 35:651-657.

Reniosa MDC, et al. 2021. Nudging toward vaccination: a system-
atic review. BMJ Glob Health. 6:9.

Fischoff B. 1982. Debiasing. Judgment under uncertainty: heuris-
tics and biases. Science 31:422-444.

Milkman KL, Chugh D, Bazerman MH. 2009. How can decision
making be improved? Perspect Psychol Sci. 4(4):379-383.

Bloniarz A, Liu H, Zhang C-H, SekhonJS, Yu B. 2016. Lasso adjust-
ments of treatment effect estimates in randomized experiments.
Proc Natl Acad Sci U S A. 113(27):7383-7390.

Young A. 2019. Channeling fisher: randomization tests and the
statistical insignificance of seemingly significant experimental
results. Q J Econ. 134(2):557-598.

Marbach M, Hangartner D. 2020. Profiling compliers and non-
compliers for instrumental-variable analysis. Poli Anal. 28(3):
435-444.

Cai H, Treisman D. 2009. Political decentralization and policy ex-
perimentation. QJ Poli Sci. 4(1):35-58.

Callander S. 2011. Searching for good policies. Am Poli Sci Rev.
105(4):643-662.

$20Z 1snbny |z uo Jasn AusiaAiun jaunig Aq 68€ 11 9//60086d/p/g/8101ue/snxauseud/woo dno-olwspese/:sdny wolj papeojumoq


https://doi.org/10.21203/rs.3.rs-1964391/v1
http://academic.oup.com/pnasnexus/article-lookup/doi/10.1093/pnasnexus/pgae093#supplementary-data
https://doi.org/10.1007/978-90-481-2593-7_10
https://doi.org/10.1007/978-90-481-2593-7_10
https://doi.org/10.1017/bpp.2024.6
https://doi.org/10.1017/bpp.2022.16

8

| PNAS Nexus, 2024, Vol. 3, No. 4

41

42

43

Dur, R. 2022. What do voters think about policy experimenta-
tion? Seminar Presentation. Available at: https:/tinbergen.nl/
event/2022/03/03/11562/what-do-voters-think-about-policy-
experimentation

Haynes L, et al. 2012. Test, learn, adapt: developing public policy with
randomised controlled trials. UK: Cabinet Office and Behavioural
Insights Team.

Haskins R, Margolis G. 2014. Show me the evidence: Obama’s Fight
for rigor and results in social policy. Washington, DC: Brookings
Institution Press.

44

45

46

47

Sunstein CR. 2017. Nudges that fail. Behav Public Policy. 1(1):
4-25.

MacKay D, Robinson A. 2016. The ethics of organ donor registra-
tion policies: nudges and respect for autonomy. Am ] Bioethics.
16(11):3-12.

Davidai S, Shafir E. 2020. Are ‘nudges’ getting a fair shot?
Joint versus separate evaluation. Behav Public Policy. 4(3):273-291.
Banerjee S, John P. 2023. Nudge+: putting citizens at the heart
of behavioural public policy. Res Handbook Nudges Soc. 227:
227-241.

$20Z 1snbny |z uo Jasn AusiaAiun jaunig Aq 68€ 11 9//60086d/p/g/8101ue/snxauseud/woo dno-olwspese/:sdny wolj papeojumoq


https://tinbergen.nl/event/2022/03/03/11562/what-do-voters-think-about-policy-experimentation
https://tinbergen.nl/event/2022/03/03/11562/what-do-voters-think-about-policy-experimentation
https://tinbergen.nl/event/2022/03/03/11562/what-do-voters-think-about-policy-experimentation

	Thinking about default enrollment lowers vaccination intentions and public support in G7 countries
	Introduction
	Experimental design
	Survey design
	Experimental vignettes

	Methods
	Results
	Discussion and conclusion
	Note
	Supplementary Material
	Funding
	Author Contributions
	Preprints
	Data Availability
	Ethics Statement
	References


