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Abstract

Nudges have repeatedly been found to be effective, however they are claimed to harm

autonomy, and it has been found that laypeople expect this too. To test whether these

expectations translate to actual harm to experienced autonomy, three online studies were

conducted. The paradigm used in all studies was that participants were asked to voluntarily

participate in a longer version of the questionnaire. This was either done in a hypothetical

setting, where participants imagined they were asked this question, but did not answer it,

and reported their expectations for autonomy; Or in an actual choice setting where partici-

pants answered the question and then reported their actual autonomy. The first study uti-

lized the hypothetical setting and tried to replicate that laypeople expect nudges to harm

autonomy with the current paradigm. A total of 451 participants were randomly assigned to

either a control, a default nudge, or a social norm nudge condition. In the default nudge con-

dition, the affirmative answer was pre-selected, and in the social norm nudge condition it

was stated that most people answered affirmative. The results showed a trend for lower

expected autonomy in nudge conditions, but did not find significant evidence. In Study 2,

with a sample size of 454, the same design was used in an actual choice setting. Only the

default nudge was found to be effective, and no difference in autonomy was found. In Study

3, Studies 1 and 2 were replicated. Explanation of the nudge was added as an independent

variable and the social norm nudge condition was dropped, resulting in six conditions and

1322 participants. The results showed that participants indeed expected default nudges to

harm their autonomy, but only if the nudge was explained. When actually nudged, no effect

on autonomy was found, independent of the presence of an explanation.

Introduction

Nudges are subtle changes in the way options are presented, designed to influence decisions in

a predictable way [1] and achieved by relying on well-known decision-making tendencies.

Monetary incentives for a specific option, or making certain options impossible, do not qualify

as nudges [1]; by contrast, placing fruit near a cash register to make this nutritional option

more salient does count as a nudge. Rather than prohibiting unhealthy choices or making the

unhealthy option more expensive, placing the desired option more prominently among less
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desired options increases customers’ focus on the healthy options by making them more easily

accessible [2].

Different types of nudges have proven effective across various settings. Placing fruit items

next to a cash register at a kiosk increases the number of healthy snacks sold [3]. If enrollment

in a retirement saving plan is the default option, employee enrollment is significantly higher

[4], and informing people of how many ecological products the average customer buys does

increase the number of such products sold [5]. Besides proving effective, nudges are inexpen-

sive and easy-to-implement interventions that change behaviors and decisions [6]. However,

nudges have also been criticized. One prominent criticism is that nudges may harm people’s

autonomy, as decision makers are unable to protect themselves against the influence of subtle

nudges—influence of which they are often unaware [7, 8]. Given autonomy’s crucial role for

physical and mental well-being [9, 10], this would be concerning if proved correct. Indeed, a

recent study found that participants expect nudges to harm their autonomy [11].

In contrast, another study found that scenarios which included a nudge by a health profes-

sional were not expected to be harmful to autonomy [12]. However, in this study participants

were not being nudged themselves, but rather asked to rate the scenario from a third person

viewpoint. Earlier research has demonstrated that in the case of nudging there is a critical dif-

ference in how people evaluate choice support for themselves as compared to choice support

for others: they tend to view support for other people as less problematic and even required,

while they consider support in making their own decisions as unwanted interference [13],

illustrating that expectations for one’s own autonomy are not identical to expectations about

other people’s autonomy.

Ultimately, the criticism argues that nudges harm the experience of autonomy after being

nudged, while the beforementioned studies only investigated laypeople’s expected autonomy.

In the current paper, we will argue that these two concepts should be seen as distinct, with

each having its own merit. The current paper aims to replicate previous findings regarding

expected autonomy and investigates experienced autonomy in a similar setting. Thereby, we

will test the claims outlined above, as well as enhance understanding of the relationship

between autonomy expectations and experiences.

Nudges and autonomy

Whereas several meta-analyses suggest that nudges effectively steer behavior in a desired direc-

tion [14–16], opponents of nudges have argued that the use of nudging may thwart people’s

autonomy. These arguments are rooted in the notion that autonomy is equivalent with con-

scious free choice upon which people are able to reflect. Although other conceptions of auton-

omy are being used in philosophical reflection on nudging, such as offering people the chance

to act in line with their intentions (see for an overview [17]), the most pervasive criticism of

nudges potentially harming autonomy relates to the idea that free, unguided choice is crucial

to autonomy. The concerns are twofold.

First, philosophers have argued that nudges influence decisions without the decision maker

being aware of these influences; this hinders decision makers’ opportunity to make an autono-

mous choice [7, 8]. This concern might be resolved by the use of transparent nudges, i.e.,

nudges accompanied by an explicit explanation of their purpose and their working mecha-

nism, which have been proven as effective as non-transparent nudges [18–20]. The second

autonomy concern is, however, not resolved by the deployment of transparent nudges. The

effectiveness of nudges relies on mechanisms through which nudges influence decisions (e.g.,

proximity, salience, defaults, anchoring) that are deemed not meaningful, by decision makers

themselves, in the process of making decisions. For that reason, Wilkinson [21] has argued
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that a decision process is ‘perverted’ when it is based on factors that the decision maker would

normally not see as relevant to their decision.

The importance of autonomy in nudging

Besides the ethical argument for autonomy, there are also psychological and behavioral argu-

ments that speak to the importance of autonomous decisions. Much empirical evidence from

the psychological literature illustrates the importance of autonomy for well-being. Self-Deter-

mination Theory posits that autonomy is a basic need (next to competence and relatedness

[22]). It is an essential predictor of both physical and mental well-being [9, 10], and this has

been empirically demonstrated in diverse settings and across different groups [23–25].

Next to its prominent role in health and well-being, autonomy is also important from a psy-

chological perspective because it bears implications for subsequent choices. That is, research

has shown that autonomous choice generally influences whether the decision maker will make

a similar decision in the future [26, 27]. Considering that nudges are frequently used for guid-

ing repeated decisions, which in and of themselves as isolated choices have little impact (e.g.,

decisions related to recycling, healthy eating, exercising), negative influences of nudged deci-

sions on subsequent related decisions should be avoided [28]. This further underscores the

importance of ensuring that people who follow the nudge also feel autonomous and satisfied

after having made a decision, not just for reasons associated with health and well-being in the

moment but also to promote similar behavior in the future.

Expectations versus reality

Although there clearly are philosophical and psychological reasons to better understand the

effect of nudges on post-choice autonomy, few studies have empirically investigated this issue.

In an earlier set of studies, we asked participants to read choice scenarios, including descrip-

tions of nudges, and rate how autonomous they expected to feel if they would have made a

decision in this scenario [11]. We found that people who were presented with a default nudge

consistently expected to feel less autonomous compared to people who were not presented

with a nudge, while those presented with a social norm nudge expected to feel similarly auton-

omous compared to a control condition. Studies like these, based on how people expect nudges

to impact their autonomy, explain how people think about nudges in a deliberative and general

way, as they would during laypeople discussions on nudges.

How people actually feel after having been nudged, however, might prove different from

how people expect to feel after being nudged. A considerable amount of research suggests that

people are poor predictors of emotional responses [29, 30], of the likelihood that specific

events will occur [30], and of their own reactions to future events [31]. For example, research

on the impact bias suggests that people tend to overestimate the influence of events on their

emotions and overall wellbeing [32]. Similarly, research on immune neglect (neglecting one’s

ability to cope with negative events) demonstrates that people tend to overestimate the impact

of negative events [33]. Based on these findings, we hypothesize that although participants

may expect to feel slightly less autonomous when confronted with a nudge, they do not in fact

feel less autonomous when nudged.

The current research

In the present series of studies, we will investigate and compare people’s expectations about

the effect of nudges on autonomy and nudges’ actual effect on autonomy. In Study 1, we aim

to replicate our earlier findings regarding people’s expectations of autonomy upon being

nudged [11], but we use a new nudge scenario that can also be employed in a subsequent study
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to investigate the experience of autonomy after actually being nudged. In Study 2, people will

actually be nudged, with the nudge from the scenario in Study 1, to investigate how nudges

affect experienced autonomy. In Study 3, we replicate Studies 1 and 2 simultaneously to pro-

mote an optimal comparison between the effects of nudges in hypothetical and actual nudges

settings. Finally, in Study 3 we test the influence of transparency by including conditions

where the nudge is made explicit and conditions where the nudge is not made explicit to inves-

tigate whether awareness of the nudge impacts autonomy. In addition, we will measure peo-

ple’s satisfaction with their choice as the second primary dependent variable. Secondary

dependent measures are decision making competence, experienced pressure to choose the

long version of the questionnaire, how carefully participants answered the nudged question,

how much participants doubted that the question will actually affect the duration of the study,

and how accepting the participants were of the use of such a nudge. Materials and results for

these secondary measures can all be found in the S1 File.

Study 1

All studies were approved by the Ethics Committee of the Faculty of Social and Behavioural

Sciences of Utrecht University. The approval is based on the documents send by the research-

ers as requested in the form of the Ethics committee and filed under number 20–150. Written

consent was given by participants.

Participants

We recruited 451 participants (47% female, mean age 30, SD = 10.48 [range 18–71]) through

the online service Prolific. Participation was rewarded with 0.40£ and took on average five

minutes. Prolific users were only eligible to participate if they have not participated in earlier

studies of this research line and were fluent in English.

Design and procedure

This online experiment used a one-factor between-subject design, with type of nudge (default

nudge / social norm nudge / none) as the independent variable and expected autonomy and

satisfaction as the main dependent variables. Participants were told that they had to read a

hypothetical scenario. Depending on the condition they were in, it either included or did not

include a nudge. Afterwards, they were asked about their expectations of feelings of autonomy

and satisfaction if they would have made a decision in that scenario.

Hypotheses

Based on findings of a previous study [11], we hypothesized participants in the default nudge

condition, but not participants in the social norm nudge condition, to score lower on expected

autonomy than participants in the control condition. We expected results for decision satisfac-

tion to be similar to results for autonomy.

Materials

Scenario Before the actual scenario was presented, participants received a brief explanation

and reminders that the question would be hypothetical and that the researchers were not inter-

ested in how participants would answer the question, but rather how the participants feel

about the question.

Participants were then asked to read the following scenario: “Imagine, you are participating

in a short, 5-minute Prolific questionnaire and come across the following question: Please
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indicate whether you will participate in the long version of this study (+5 minutes). You will

not receive additional payment, however, you will help to improve future questionnaires.”.

Subsequently, participants were given two options, the ‘Longer Version’ and the ‘Normal Ver-

sion’. The presentation of this question was slightly altered, depending on the experimental

condition (see Experimental Manipulation below).

As this question was programmed as an image rather than as textual information to which

participants could respond, it was again emphasized that participants were not required to

answer the question. Participants had to wait for 20 seconds before proceeding to the next

page to allow ample time for them to read the question. After 20 seconds, an explanation of the

influence type was shown on the next page (see Experimental manipulation below), and after

another 20 seconds, participants were allowed to proceed to the next part of the questionnaire.

Experimental manipulation. The presentation of the hypothetical question was slightly

different among the three experimental conditions. In the default nudge condition, the option

‘Longer Version’ was checked by default. For the social norm nudge condition, no option was

checked by default, but the instruction was followed by a brief note stating, “Most people

chose the longer version.” The control condition had no options checked by default and no

note was added.

Influence explanation. After seeing the hypothetical question, participants were pre-

sented with an explanation of the implemented experimental manipulation. Participants saw

one of three explanations, depending on the experimental condition. The explanations of the

nudge conditions comprised of a description of the nudge (e.g., default nudge: “. . .one option

was already selected. . .”); the aim of the nudge (“. . .to increase the chance this option will be

chosen.”); the mechanism by which the nudge works (e.g., social norm nudge: “By telling peo-

ple that other people chose this option, it appears to be the norm. . .”); and finally, that this

technique is called nudging and that people are usually not aware of it. Participants in the con-

trol condition read the following explanation: “As you may notice, the options are presented

in a neutral manner. This is done so that the way in which the question is presented does not

influence your decision.”

Autonomy questionnaire. Before filling in the autonomy and satisfaction questionnaires,

participants were informed that ‘we will ask you about how you think you would have felt, had

you actually made a decision in the described scenario’. Participants’ expected autonomy was

assessed by the autonomy subscale of the Basic Psychological Needs in Exercise Scale (BPNES;

[34]), which in its original form measures autonomy in a physical exercise context but was

adjusted for this study to assess autonomy in a decision-making context (see Appendix). It

comprises four statements (e.g., “I feel that my choice is definitely an expression of myself.”),

which participants rated on five-point scales (“strongly disagree” to “strongly agree”). The four

scores were averaged into one expected autonomy score (ranging from 1 to 5) with acceptable

reliability (Cronbach’s α = .75).

Choice satisfaction questionnaire. Participants’ expected satisfaction with their choice

was measured with the Decision Regret Scale [35], consisting of five statements (e.g., “It was

the right decision.”), which participants rated on a five-point scale (“strongly disagree” to

“strongly agree”; See S1 Appendix). The five scores were averaged to one satisfaction score

with acceptable reliability (Cronbach’s α = .77).

Results

Descriptives. Participants reported relatively high expectations for autonomy (M = 3.85,

SD = 0.67) and satisfaction (M = 4.02, SD = 0.61). Autonomy and satisfaction were strongly

correlated (r = .59, p< .01).
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Randomization check. We conducted an ANOVA with condition as the independent

variable and age as the dependent variable and found that randomization was successful (p =

.620). We also conducted a Chi-squared test and found that sex was successfully randomized

across the conditions (p = .200).

Autonomy and satisfaction. We conducted a MANOVA with autonomy and satisfaction

as the dependent variables, and condition as the independent variable. The multivariate effect

was significant Wilk’s Λ = 0.969, F(2, 448) = 3.60, p = .007. Both the effect on autonomy F(2,

448) = 3.06, p = .048 and satisfaction F(2, 448) = 6.29, p = .002 were significant.

A subsequent post-hoc Tukey HSD test was conducted for the effect of condition on auton-

omy, which showed no significant differences between the control (M = 3.96, SD = 0.57) and

the default nudge condition (M = 3.80, SD = 0.73, p = .081) or between the control and the

social norm nudge condition (M = 3.80, SD = 0.71, p = .084). Moreover, no significant differ-

ence was found between the default nudge and control condition (p = 1.00).

A similar post-hoc Tukey HSD test for satisfaction showed a significant, small difference

between the default nudge (M = 3.90, SD = 0.59) and control condition (M = 4.14, SD = 0.57, p
= .002, d = 0.42). There were no differences between the default nudge and social norm nudge

condition (M = 4.01, SD = 0.63, p = .239) and the control and social norm nudge condition (p
= .132; See Fig 1 for means, standard errors, and significant differences between the conditions

on autonomy and satisfaction).

Discussion

Overall, participants across all three conditions expected to feel quite autonomous and satis-

fied. Although the means were in the same direction as in our previous study [11], in the pres-

ent study participants in the nudge conditions did not differ significantly on autonomy

Fig 1. Means and standard errors for autonomy and satisfaction.

https://doi.org/10.1371/journal.pone.0256124.g001
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compared to the control condition. As hypothesized, participants who had been exposed to

the default nudge, but not participants exposed to the social norm nudge, expected to be less

satisfied with their choice compared to the control condition.

One reason why effects on autonomy were smaller in the present study may be the personal

relevance of the choice that was nudged. While our earlier studies were about hypothetical

choices that involved regular payments of money, the hypothetical choice in the current study

was about the investment of an extra five minutes of time. These lowered stakes may be the

reason that nudges were not seen as bigger threats to autonomy, although it is unclear to what

extent the personal relevance of a free choice determines the severity of reactance [36]. In

Study 2, we will present the same nudges but this time as actual nudges.

Study 2

Method

Participants. We recruited 454 participants (50% female, mean age 29, SD = 9.58 [range 18–

70]) through the online service Prolific. Participation was rewarded with 0.40£ and the study took

an average of five minutes. Prolific users were eligible to participate if they had not participated in

earlier studies of the present line of research and were identified as being fluent in English.

Design and procedure. In contrast to Study 1, participants were asked to actually choose

the long or short version of the questionnaire. Following the request, participants were asked how

careful they had been in making this choice and whether they believed that their answer would

actually change the survey length. Then, participants filled in the autonomy and satisfaction ques-

tionnaires. Afterwards, participants were informed that their answers had not affected the length

of the questionnaire and that the aim of the experiment was to investigate the influence of the pre-

sentation of a question. Subsequently, they were thanked for their participation.

Hypotheses. As no comparable study had investigated experienced autonomy after a

non-hypothetical nudge, we were not able to base the hypotheses on earlier findings, however,

predictions can be made based on related literature. Based on the literature suggesting that

people may overestimate the impact of future events [30], expectations of how people would

react to nudges might not translate into experiences. Additionally, as participants in the nudge

conditions will likely not be aware of the nudge, they will in turn probably not feel any threat

to their autonomy and therefore have no reason to be less satisfied with their choice. In other

words, we hypothesize that the small negative effect that people expect nudges to have on

autonomy that was found in previous work ([11] but not replicated in Study 1) does not

become reality when people are actually nudged, and thus that the nudge conditions do not

differ from the control conditions in terms of autonomy and satisfaction.

Results

Descriptives. Over all conditions, 51% of the participants chose the long questionnaire.

Similar to Study 1, participants reported relatively high levels of autonomy (M = 3.83,

SD = 0.65), satisfaction (M = 4.12, SD = 0.57). Autonomy and satisfaction were moderately

correlated (r = .42, p< .01).

Randomization check. We conducted an ANOVA with condition as the independent

variable and age as the dependent variable and found that randomization was successful (p =

.450). We also conducted a Chi-squared test and found that sex was successfully randomized

across conditions (p = .301).

Nudge effectiveness. In order to be certain that we investigate the effects of nudges on

autonomy and satisfaction after actual choices that were influenced by nudges, we first tested

whether the nudge had been effective. We conducted a logistic regression with choice as the
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dependent variable and condition as the independent variable. While there was no significant

difference between the control (45% long version) and social norm nudge condition (48% long

version, p = .602), the default nudge condition (61% long version) differed significantly from

the control condition (p = .006). For participants in the default nudge condition, the odds

were 1.90 times higher, compared to the control condition, that they would choose the long

version of the questionnaire.

Autonomy and satisfaction. We conducted a MANOVA with autonomy and satisfaction

as the dependent and condition as the independent variable. The multivariate effect was not

significant Wilk’s Λ = .994, F(2, 450) = 0.71, p = .585 (See Fig 2 for means and standard errors

of all conditions for autonomy and satisfaction).

Discussion

Similar to Study 1, participants across conditions felt quite autonomous and satisfied about

their choice. The default nudge was effective in promoting the long version of the question-

naire, but the social norm nudge was ineffective. However, as hypothesized, the nudge condi-

tions did not differ from the control condition in terms of autonomy or satisfaction with the

choice. This indicates that the behavior change that comes with the default nudge has no nega-

tive impact on any of the experiences measured in this study. This finding is in contrast to the

(marginally) significant difference in participants’ expectation of autonomy between the

default nudge and the control condition in an earlier (hypothetical) study [11]. As a final test

of the effects of nudges on expected vs. actual autonomy, we decided to replicate both Study 1

and Study 2 in one combined design for Study 3. Similar designs as in Study 1 and Study 2 will

be used, but the sample size will be increased to reliably determine potentially smaller effects.

Additionally, hypothetical and actual nudge data will be collected in one wave, which will min-

imize influences of sampling and timing.

Fig 2. Means and standard errors for autonomy and satisfaction.

https://doi.org/10.1371/journal.pone.0256124.g002
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Furthermore, one could argue that Study 1 and Study 2 were not fully comparable, because

in Study 2 participants did not get an explanation of the framing (i.e., default nudge, social

norm nudge, control), whereas participants in Study 1 were provided with explanations in the

hypothetical scenarios. While we did so on purpose because we wanted to find out whether the

experience of autonomy in real-life settings differs from what we expect when we discuss the

potential consequences of nudging (implicating that one is aware of what a nudge does), we

consider it important to address the factor of explanation once again in Study 3. This will

allow us to examine whether and how explanation affects autonomy both in hypothetical and

actual settings. To keep the sample size and number of conditions in Study 3 manageable, and

because the social proof nudge was not determined effective in Study 2, we decided to incorpo-

rate only the default nudge as it is generally viewed as a nudge with relatively high potential

violation of autonomy [37].

Study 3

Pre-registration

This experiment was pre-registered at https://aspredicted.org/fi6pi.pdf.

Participants

We recruited 1322 participants (48.3% female, mean age 28.1, SD = 9.56 [range 18–73])

through the online service Prolific. Participation took on average 3.25 min and was rewarded

with 0.40£. Only Prolific users who had not participated in earlier studies of this research line

and were fluent in English were eligible.

Design and procedure

This online experiment used an asymmetrical three-factor between-subject design, with nudge

(default nudge vs control), realism (choice vs hypothetical), and explanation (default nudge

with explanation vs. default nudge without explanation vs. control condition without explana-

tion) as the independent variables. This results in six conditions: Choice Nudge Without

Explanation (CN-), Choice Nudge with explanation (CN+), Choice Control without explana-

tion (CC-), Hypothetical Nudge without explanation (HN-), Hypothetical Nudge with expla-

nation (HN+), and Hypothetical Control without explanation (HC-; see Table 1).

The choice conditions were by and large similar to the default and control conditions in

Study 1, with the addition of a choice condition with an explanation (which was presented

simultaneously with the nudge). This condition was added to account for “explanation” as a

possible confounding factor between Studies 1 and 2. In contrast to Study 2, where participants

could immediately make a decision, in Study 3, participants had to wait ten seconds before

they could submit their answer (15 seconds for CN+). The hypothetical conditions were also

by and large similar to the default nudge and control condition in Study 2, with the addition of

a nudge condition without an explanation (HN-). Also, in contrast to Study 2, the control con-

dition did not include an explanation. Finally, the explanation in the hypothetical nudge

Table 1. Conditions in Study 3.

Realism Control Default Nudge

Without Explanation Without Explanation With Explanation

Choice CC- CN- CN+

Hypothetical HC- HN- HN+

https://doi.org/10.1371/journal.pone.0256124.t001
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condition was given simultaneously with the hypothetical question, instead of on the next page

as in Study 1.

Materials

Manipulation recollection. Participants in the choice conditions were asked the question,

“What was special about the way we asked whether you would like to participate in the long

version of the questionnaire?”. They could choose from five answers, stating that either one of

the answers was written in bold, or already selected, or that nothing was special, with always

only one answer being correct.

Pressure. Participants were asked how much pressure they (expected to) experience to

select ‘Longer Version‘ as their answer. Participants could answer on a slider ranging from 0

(None at all) to 100 (Extreme Pressure).

Planned analyses

The aim of Study 3 is to replicate the findings of Study 1 and Study 2 and to do this in one and

the same study to minimize the possibility that any differences between hypothetical and

choice conditions are due to timing or sampling of the different studies. For both the hypothet-

ical and choice conditions, we seek to compare the individual nudge conditions to their

respective control conditions (i.e., to run test within the two condition clusters). Differences

between the hypothetical and choice conditions might be due to a variety of reasons, for exam-

ple, a greater indifference of participants in hypothetical conditions, or that the inability to

report a decision in the hypothetical conditions already leads to a decline in autonomy, or that

participants in hypothetical conditions are more prone to think from a moral viewpoint and

participants in the choice conditions from a pragmatic viewpoint. We therefore find direct

comparisons between the hypothetical and choice conditions difficult to interpret and focus

on comparisons to the respective control condition within the two reality conditions

separately.

The preregistered main hypotheses are that (1) within the choice conditions, autonomy and

satisfaction do not differ between the conditions, meaning that neither a nudge, nor its expla-

nation, affect these measures. To test this claim, we will conduct a one-way MANOVA with

autonomy and satisfaction as the dependent variables and choice conditions (CC-, CN-, CN+)

as the independent variable. However, (2) within the hypothetical conditions, we expect auton-

omy and satisfaction to differ, with the nudge condition featuring an explanation scoring low-

est and the control condition scoring highest on these measures. To test this claim, we will

conduct a MANOVA, with autonomy and satisfaction as the dependent variables and the

hypothetical conditions (HC-, HN-, HN+) as the independent variable.

Results

Descriptives. Similar to both Study 1 and Study 2, participants reported relatively high

(expectations for) autonomy (M = 3.88, SD = 0.67) and satisfaction (M = 4.05, SD = 0.62).

Autonomy and satisfaction were strongly correlated (r = .53, p< .01).

Randomization check. We conducted an ANOVA with condition as the independent

variable and age as the dependent variable and found that randomization of age over the con-

ditions was successful (p = .460). A Chi-squared test also showed that sex was successfully ran-

domized across the conditions (p = .200).

Manipulation check. Choice conditions. A logistic regression with Choice (on the nudged

question) as the dependent variable and choice conditions as the independent variable with

the choice control condition (CC-) as the reference group was conducted to test whether the
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nudge in the choice conditions was indeed effective. The results showed that neither the choice

nudge condition without explanation (CN-) (49.5% long version, p = .200) nor including an

explanation (CN+) (49.3% long version, p = .214) chose significantly different from choice

control condition (CC-) (43.4%). We therefore conclude that the nudges were ineffective.

However, when we only included participants who remembered the nudge manipulation,

as an indication of paying attention to the manipulation and the questions, the choice nudge

condition without explanation (CN-) was effective (CC- 45% long version, CN- 61.6% long

version), with percentages being comparable to Study 2 (control: 45%, default nudge: 61%).

Testing our main hypotheses about autonomy and satisfaction for this subsample did not yield

any different results from the complete sample, therefore all of the analyses below are reported

for the complete sample.

Aftereffects of nudging: Autonomy and satisfaction. Choice conditions. In order to test

hypothesis one, we conducted a MANOVA with autonomy and satisfaction as the dependent

variables and the choice conditions (CC- / CN-/ CN+) as the independent variable. As

expected, the multivariate effect was not significant Wilk’s Λ = .997, F(2, 659) = 0.444, p =

.780. As we preregistered more specific comparisons, we continued the investigation of effects

on autonomy and satisfaction, despite a negative overall effect of condition. However, none of

the univariate tests were significant either (all ps > .630). Given the results, we conclude

hypothesis one to be supported.

Hypothetical conditions. To test the second hypothesis, we conducted a MANOVA with

autonomy and satisfaction as the dependent and hypothetical conditions (HC- / HN- / HN+)

as the independent variable. As expected, the MANOVA resulted in a significant multivariate

effect, Wilk’s Λ = .982, F(2, 657) = 3.003, p = .018. Univariate tests showed that both autonomy,

F(2,657) = 4.972, p = .007 and satisfaction, F(2,657) = 4.109, p = .017, differed significantly

between the conditions. We subsequently conducted two ANOVAS, with autonomy and satis-

faction as the dependent variables, followed by Tukey HSD post-hoc tests, to inspect which

conditions differ specifically. As expected, the hypothetical control condition (HC-) scored

highest on autonomy (M = 3.90, SD = 0.60), followed by the hypothetical nudge condition

without explanation (HN-) (M = 3.78, SD = 0.73) and the hypothetical nudge including an

explanation (HN+) (M = 3.69, SD = 0.73). However, only the difference between hypothetical

control condition (HC-) and the hypothetical nudge condition including an explanation (HN

+) reached significance (HN- vs. HC-: p = .154; HN+ vs. HC -: p = .005, d = 0.31; HN+ vs. HN-

: p = .395). Similarly, when looking at satisfaction we found that as expected, the hypothetical

control condition (HC-) (M = 4.08, SD = 0.57) scored highest on satisfaction followed by the

hypothetical nudge condition without explanation (HN-) (M = 4.00, SD = 0.66), with the

hypothetical nudge condition including an explanation (HN+) scoring the lowest (M = 3.92,

SD = 0.58). Again, only the difference between the hypothetical control condition (HC-) and

the hypothetical nudge condition including an explanation (HN+) was significant (HN- vs.

HC-: p = .350; HN+ vs. HC -: p = .012, d = 0.29; HN+ vs. HN-: p = .293; See Fig 3 for means,

standard errors, and significant differences between conditions on autonomy and satisfaction).

Given the results, we conclude hypothesis two is partially supported.

Correlations between pressure, autonomy and satisfaction. All conditions. We calcu-

lated correlations between pressure and autonomy, as well as pressure and satisfaction within

the four conditions without explanation (HC- / HN-/ CC-/ CN-). As expected, pressure nega-

tively correlated with both autonomy (r = -.25, p< .001) and satisfaction (r = -.31, p< .001).

We calculated the same correlations within HN+ and CN+, expecting them to be insignificant.

However, we again found both pressure and autonomy (r = -.27, p< .001) and pressure and

satisfaction (r = -.28, p< .001) to be negatively correlated.
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Discussion

Similar to Study 2, we found no negative effect of nudges on autonomy or satisfaction in

actual nudge settings. However, negative effects of nudges on autonomy and satisfaction

are expected in hypothetical scenarios. In Study 3, these effects for the hypothetical nudge

were small but significant, similar to Wachner and colleagues [11]. Participants only felt

less autonomous and satisfied after being presented with a hypothetical nudge that

included an explanation, while a hypothetical nudge without an explanation did not score

significantly lower than the control condition. This suggests that people are not immedi-

ately skeptical of the impact of a nudge on autonomy: only when the nudge was explained

to them, they feared that the nudge might threaten their autonomy. However, it is uncer-

tain whether this is due to the explanation of how a nudge works or to drawing attention

to the presence of a nudge. Taken together, these findings corroborate our expectation

that negative expectations of the effects of nudges do not translate into negative effects of

nudges on experiences.

Finally, the two choice nudge conditions were not effective in promoting the “Long Ver-

sion” choice in the initial sample. When only analyzing data from participants who passed the

manipulation recollection, the choice nudge without explanation (CN-) was an effective nudge

but the choice nudge including an explanation (CN+) was not. Appeasing our earlier concerns,

both the sample in which the nudge was effective and the sample in which it was not effective

come to the same conclusions in virtually all analyses, suggesting that ineffectiveness of the

nudge does not alter our main findings regarding autonomy and satisfaction. Nevertheless, the

fact that the default nudge was not effective, and that the transparent nudge condition was less

effective than the nudge without explanation, contradicts multiple studies using this specific

nudge [28] and studies comparing the effectiveness of transparent and non-transparent

nudges [18–20] and remains an important limitation that warrants caution in interpreting our

findings.

Fig 3. Means and standard errors for autonomy and satisfaction.

https://doi.org/10.1371/journal.pone.0256124.g003
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General discussion

In the current series of studies, we investigated whether people expect nudges to harm their

autonomy and other decision-making experiences and whether nudges harm autonomy when

people are actually being nudged. Participants’ expectations give us insights into how people

think nudging affects autonomy. This is important for when people notice that they are being

nudged, or when the use of nudges as a public policy instrument is discussed by laymen or in

professional circles, as opinions will be largely derived from expectations of nudges’ influence.

Understanding participants’ actual experiences after being nudged is crucial for the design of

nudges that do not hurt autonomy, as this has been found to lead to a variety of negative effects

on well-being [9, 10] and could also negatively affect subsequent related decisions.

Results from a previous study [11], demonstrating small, but significant negative effects of

hypothetical nudges on expected autonomy, were not supported in Study 1 but replicated in

Study 3, giving credit to the notion that people expect default nudges to harm their autonomy

and satisfaction. In Studies 2 and 3, the results showed that when people were actually nudged,

autonomy and satisfaction were not affected. These results confirm our hypothesis that nudges

are expected to be hurtful to autonomy and satisfaction when people speculate about how they

would feel and are asked to imagine themselves in these situations, while these effects do not

occur when people are actually nudged. Additionally, when the nudge was hypothetical, partic-

ipants expected autonomy and satisfaction to be violated only when the nudge was explained

to them. Apparently, when the nudge is explained in hypothetical scenarios, people are more

concerned about its effects.

Policy makers familiar with the debate regarding the ethics of nudging, and particularly

autonomy, may recognize these findings as they suggest that people might be somewhat skep-

tic of nudges being implemented because of fearing a threat to their autonomy and satisfaction.

In the current studies, we did not find an explanation of the nudge to affect autonomy and sat-

isfaction. This is in line with an earlier study in which, similarly, no effect of transparency was

found [20].

Despite the concerns people may have regarding their autonomy when they anticipate

being nudged, the results for the choice nudge conditions suggest that people do not feel less

autonomous and satisfied. It can be argued that these inaccurate expectations are due to partic-

ipants inexperience with nudges and that people’s predictions will get more accurate as the use

of nudges becomes more widespread. However, we expect that pessimistic expectations on the

effects of nudges will prevail, due to the already mentioned overestimation effects, such as

impact bias [32] and immune neglect [33]. Additionally, as people can be unaware of a nudge

being present (and its negative effect on autonomy being absent), they may overlook encoun-

ters with nudges that should alter their expectations. We argue that it is therefore important to

pay attention to this when designing nudges so as to reduce the expected threat to autonomy.

Overall, our findings are good news for the implementation of nudges. In all conditions,

participants expected or experienced relatively high levels of autonomy. Particularly in choice

nudge conditions, experienced autonomy was not affected by nudges. In addition, we found in

choice conditions that an explanation of the nudge, which makes the decision maker aware of

the nudge and the working mechanism, did not negatively affect autonomy and satisfaction,

indicating there is no need to refrain from using transparent nudges based on autonomy con-

siderations, as was also previously found [20]. Note that while in the current study the

explained nudge was not effective, several studies have found transparent nudges to be just as

effective as non-transparent nudges [e.g., 18–20].

The current paradigm that was used to confront participants with (hypothetical) nudges

posed only limited stakes to participants. As nudges vary greatly in the heuristics they rely on,
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their underlying mechanisms, and in the circumstances to which they are applied, a single set

of studies prove limited in its generalizability. Future research should replicate the current

study with different kinds of nudges, different fields of behavior (e.g., health behavior, saving

behavior, etc.), and with choices for which stakes are higher.

All in all, we found that expectations and experiences of autonomy are less of an issue in

regards to nudges as might have been expected [7, 8]. Only in hypothetical nudge scenarios

did we see negative effects of nudges in one of our studies, but even then autonomy was still

expected to be relatively high. The current paper found little to no support for the claim of neg-

ative effects of nudges on actual experienced autonomy.
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