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And How Would That Make You Feel?
How People Expect Nudges to
Influence Their Sense of Autonomy
Jonas Wachner* , Marieke A. Adriaanse and Denise T. D. De Ridder

Department of Social, Health & Organisational Psychology, Utrecht University, Utrecht, Netherlands

Objective: While nudges are increasingly utilized in public policy settings, their potential
threat to autonomous choice is the topic of heated debate. Regardless of the actual
effects of nudges on autonomy, the mere perception of nudges as autonomy threatening
by the general public or policy makers could negatively influence nudge acceptability.
The present online studies examined how people expect (different) nudges to affect
their perception of autonomy.

Methods: In the first study (N = 455), participants were presented with a hypothetical
choice that employed either a default nudge, direct persuasion, or no persuasion,
to steer to the desired choice. The presented influence technique was explained
before participants reported their expected autonomy, as well as their expected choice
satisfaction. Study 2 (N = 601) involved a replication of Study 1 with an additional social
norm nudge condition. In Study 3 (N = 750), the explanation of how choice had been
influenced was omitted.

Results: While participants expected the default nudge to violate autonomy (Study
1), they had no such expectations for social norm nudges (Study 2). Omitting the
explanation that most people are unaware of nudges influencing their choice, reduced
the negative impact of nudges on expected autonomy (Study 3).

Conclusion: Effects of nudges on expectations of autonomy differ by type of nudge.
Negative expectations are primarily driven by the explanation that decision makers are
often unaware of nudges.

Keywords: nudging, autonomy, choice satisfaction, persuasion, expectations

INTRODUCTION

In the past decade, nudging, generally defined as the promotion of one choice without forbidding
any options or significantly changing their economic incentives (Thaler and Sunstein, 2008),
has found its way into public policy applications. Nudging effectiveness has been demonstrated
in a variety of domains, including dietary behavior (Arno and Thomas, 2016), saving behavior
(Thaler and Benartzi, 2004), recycling (Milford et al., 2015), and many others (Benartzi et al.,
2017). Despite the evidence in favor of nudges’ effectiveness, there are still other aspects of
nudges that are critically debated. One key point of debate is nudges’ alleged negative impact
on the decision maker’s autonomy (Bovens, 2009; House of Lords, Science, and Technology
Select Committee, 2011; Hansen and Jespersen, 2013). To our knowledge, there is no empirical
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research done to test this allegation with a specific focus
on nudges, which leaves the existence of this impact open
to speculation. However, regardless of whether nudges harm
autonomy, merely perceiving an attempt to change one’s decision
as autonomy threatening is shown to be related to negative
outcomes such as worse attitude toward the promoted issue
(Pavey and Sparks, 2009), lowered autonomous motivation
(Pavey and Sparks, 2009), and lowered perceived usefulness of
the promoted option (Walter and Lopez, 2008). In the current
study, we therefore aim to investigate people’s expectations of
how nudges might influence their perceived autonomy (further
referred to as expected autonomy), as well as related constructs.
Findings from this study will give insights into how threatening
people experience different kinds of nudges to be to their
autonomy, decision competence and choice satisfaction, and how
changes to their understanding of what a nudge is can alter the
severity of the perceived threat.

Autonomy is a fundamental psychological construct that has
been most prominently introduced under the realm of self-
determination theory (SDT; Ryan and Deci, 2000). SDT is
a highly influential psychological theory that describes three
basic and universal human needs: autonomy, competence, and
relatedness (Ryan and Deci, 2017). SDT posits that a person’s
well-being and personal growth are dependent on the satisfaction
of these three needs. This assumption has received ample
empirical support, as many studies have indeed shown that
satisfaction of these needs lead to positive well-being outcomes
(e.g., Van den Broeck et al., 2016) and that need dissatisfaction
conversely leads to negative wellbeing outcomes (e.g., Wei et al.,
2005). Critical in relation to nudging, SDT also claims that
autonomy is not only a determinant of well-being, but also
crucial to one’s self-regulation. Specifically, according to SDT
“developing a sense of autonomy and competence is critical to
the processes of internalization and integration, through which a
person comes to self-regulate and sustain behaviors conducive to
health and well-being” (Ryan et al., 2008, p. 2).

Nudges are interventions designed to steer people’s behavior
in a particular direction while preserving their freedom of choice.
To achieve this objective, nudges typically make strategic use
of heuristics that steer our behavior. These so-called simple
“rules of thumb” guide people’s behavior without individuals
being immediately aware of responding to these heuristics.
For example, a study that employed the salience heuristic by
rearranging the products in a kiosk (placing the fruit at the
cash register, a place where clients tend to make impulsive
purchases) was effective in encouraging the purchase of healthy
foods (Kroese et al., 2015).

Whereas nudges may be quite promising in applying
heuristics to effectively and efficiently promote desired behaviors
across behavioral domains (Benartzi et al., 2017), the use of
nudges also implies that behavioral choices are to some extent
steered by contextual features and that individuals may not be
fully aware of this. It is these undetected contextual features
that, according to philosopher Bovens, undermine the decision
maker’s autonomy, as the decision maker would possibly not
want these features to influence their decision (Bovens, 2009).
We argue that people especially expect a nudge to be harmful to

autonomy when the nudge would make them unaware of certain
factors and these factors’ influence on their decision.

People might have the expectation that nudges harm one’s
autonomy, as an explanation of nudges generally involves that
one will be subjected to subtle manipulations involving processes
into which one may lack introspection, which could cause
individuals to expect that this should harm their autonomy.
While there have been no empirical studies on the effects of
nudging on autonomy, it is evident that before doing so, a
clear definition of autonomy is needed. Vugts et al. (2018) have
distinguished three concepts of autonomy that have been used
in the nudging literature: freedom of choice, agency, and self-
constitution (Vugts et al., 2018). In the current paper we will
focus on autonomy as self-constitution or being able to realize
one’s personal goals and aspirations, as it puts emphasis on the
person’s individuality and authenticity, and thereby taps into the
aforementioned ethical concerns.

Note that people’s expectations of their sense of autonomy
should not be seen as a proxy for people’s sense of autonomy
had they actually been nudged, but rather as its own concept of
interest. Since people are often unaware of nudges, they likely
fail to reconsider their expectations of nudges once they were
nudged and did not feel less autonomous, as they were not aware
of being nudged in the first place. We argue that expectations,
maybe more so than how participants will actually feel about
their autonomy, will play an important role in people’s acceptance
and judgment of nudges used in public policy. Additionally,
people’s actual autonomy is again different to their sense of
autonomy, however, it is not our intent to investigate or predict
actual autonomy. Only people’s expectations for their sense of
autonomy will be investigated.

The Present Studies
The present study will examine whether people expect nudges
to impose a threat to autonomy. We will investigate how
exposure to nudges affects the subsequent expected experience
of autonomy, how this in turn affects choice satisfaction, and
to what degree a decreased sense of autonomy upon being
nudged may be the result of an explanation of how nudges
operate. Rather than manipulating actual behavior through
nudges, we will use a scenario in which participants are
exposed to a hypothetical nudge and instructed to estimate
how the nudge would affect autonomy. The use of hypothetical
scenarios to measure participants reaction to nudges has
been employed previously (Schroeder et al., 2017), and has
merit on its own, as it shows how people think of nudges
and influences nudge acceptance. Every hypothetical nudge
scenario will be presented together with an explanation of
what a nudge is. This will ensure that people can make up
their mind on nudges while having a basic understanding of
how they work, similar to how people would debate nudges
were they broadly implemented by public policies. We also
specifically opted to not let participants make a decision in
the scenario, in order to lower the risk of the occurrence of
egocentric biases like the optimistic bias, which is the tendency
to think one’s own risk is less than the risk of their peers
(Klein and Helweg-Larsen, 2002).
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In Study 1, participants were exposed to a default nudge,
a direct persuasion message, or a control condition without
any attempt whatsoever to influence choice. We included a
direct persuasion condition to examine the effect of nudges
as compared to other interventions aimed at steering a
choice. We use Simons’ definition of persuasion, stating that
persuasion is “human communication designed to influence
the autonomous judgements and actions of others” (Simons,
2001). “Direct” in this context means that the persuasion is
designed in a way that the decision maker is aware of it.
Participants were asked to indicate how much pressure they
experienced to comply with the promoted choice, and how
much autonomy and choice satisfaction they would expect to
experience. We hypothesize that participants in the control
condition will experience the highest expected autonomy,
highest expected satisfaction and lowest experienced pressure,
whereas participants in the direct persuasion condition will
experience the lowest on these outcomes and participants in
the default nudge condition will report scores in between. We
also hypothesize that pressure mediates the effect of condition
on autonomy, and autonomy mediates the effect of condition
on satisfaction.

In Study 2, we aimed to replicate and extend the effects from
Study 1 by adding a second type of nudge (social proof) to
test whether the effects of a default nudge generalize to other
types of nudges. In Study 3, we made small alterations to the
explanation of how nudges operate to explore the degree to which
the various aspects of the description may account for the effects
found in Study 1.

STUDY 1

Materials and Methods
Sample Size Estimation and Participants
For this study, an a priori power analysis (G∗Power; Faul et al.,
2009) revealed a required sample size of N = 342 to achieve
statistical power of 0.80 to detect an effect size of (η2

= 0.027).
This expected effect size is based on the effect size found for
the difference in autonomy in an unpublished study [N = 140,
(current authors), unpublished data] in which we used the same
autonomy scale as in the current paper. Given that the pilot study
was only somewhat similar to the current studies and that we
wanted to have a well powered study which can reliably find
smaller effects, we finally decided to increase the recommended
sample size by 100, which equals 150 participants per condition,
to be sure not to end up with an underpowered study.

We recruited 455 participants [61% female, mean age 37
(SD = 12.67; range 18–73)] through the online service Prolific.
Participation was rewarded with 0.50€.

Design and Procedure
The present study used a one-factor between-subject design,
with type of persuasion (default nudge/direct persuasion/control)
as the independent variable and pressure, expected autonomy,
and expected satisfaction as the main dependent variables.
Participants were first told that the survey would take

approximately 5 min, that they could stop participating at
any time, and that their data will be anonymous and handled
with care. Then, participants were presented with a scenario
(Steffel et al., 2016), requiring them to imagine that they had
just moved and were given the opportunity to rent “green”
amenities that could reduce their electricity consumption. Next,
they were presented with the list of amenities. The way of
presentation varied by condition. Participants were asked to
imagine themselves making a decision in this scenario.

The displayed persuasion technique was explained on
the following page of the online survey. After reading the
explanation, participants were asked to answer questions about
their regarding pressure and their expectations for autonomy and
satisfaction with their choice. Participants then had to answer
an attention check, where they had to recollect what was special
about the presentation of the list of amenities. Finally, we asked
for demographics, asked a few explorative questions, thanked the
participant, and provided the researcher’s email address in case
participants had questions or remarks.

Scenario and Persuasion
An adjusted scenario was taken from a study by Steffel et al.
(2016). All participants were asked to read the scenario carefully
and imagine themselves in the scenario. The adjusted scenario
read: “You are moving into a new apartment. You are offered
some ‘green’ amenities that will each add between 2 and 10$ to
your monthly rent. You can see the form from which to choose
the amenities, on the next page.” On the next page, a list of
14 amenities was shown (see Supplementary Materials). In the
default nudge condition, all amenities were selected by default.
In the direct persuasion condition, the sentence “Please think of
the environment and select as many amenities as possible!” was
added. In the control condition no sentence was added and no
amenities were pre-selected. Participants were not actually able
to choose any amenities. After 20 s they were able to proceed to
the next page. On the next page, the persuasion technique was
named and explained (see Appendix A).

Expected Autonomy
Participants’ expected autonomy was assessed by the autonomy
subscale of the Basic Psychological Needs in Exercise Scale
(BPNES; Vlachopoulos and Michailidou, 2006), which in its
original form measures autonomy in a physical exercise context,
but was adjusted for this paper to assess autonomy in a decision
making context (see Appendix B). It comprises four statements
(e.g., “I feel that my choice is definitely an expression of
myself.”), which participants rated on a five-point scale (“strongly
disagree”—“strongly agree”). The four scores were averaged to
one expected autonomy score with a good reliability (Cronbach’s
α= 0.89).

Pressure
Pressure was measured with one single question (“How much
pressure have you felt to agree to most or all green amenities?”).
Participants responded on a slider with labels on the both
extremes (“None at all”—“Extreme Pressure”) and the scores
ranged from zero to a hundred.
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Expected Satisfaction
Participants’ expected satisfaction with their choice was measured
with the Decision Regret Scale (Brehaut et al., 2003)1, consisting
of six statements (e.g., “It was the right decision”) which
participants rated on a five-point scale (“strongly disagree”—
“strongly agree”; see Appendix B). The six scores were averaged
to one expected satisfaction score with a good reliability
(Cronbach’s α= 0.84).

Attention Check
The attention check was one question that asked “what was
special about the presentation of the list?” and participants had
to choose the right answer out of five options. A total of 75
out of the 455 participants failed the attention check. Omitting
participants who failed the attention check did not change any of
the main effects. We therefore report on analyses that do include
participants who failed the attention check.

Demographics
Finally, we asked for gender (male, female, other). As only two
people answered “other,” we will omit this category from further
analyses. Participants also provided their age, and answered on a
slider how clear the study was to them, ranging from “I did not
understand what I was supposed to do” to “Everything was clear
to me.”

Additional Measures
We also measured expected decision making confidence with
six statements, the importance of living sustainably with one
question, how much they liked the persuasion technique used
with one question, as well as how likely participants themselves,
or others, are to be influenced by the persuasion technique they
had been exposed to, with one question each. These measures will
not be further discussed in this paper, but their full descriptions
can be found in Supplementary Materials.

RESULTS

Randomization Check
A logistic regression analysis was performed with condition as
the independent variable and age, and gender as dependent
variables. The results showed that participants were successfully
randomized across conditions (all ps > 0.68).

Descriptives and Correlation Table
Descriptives and correlations of the main variables can be found
in Table 1. Participants on average reported relatively high
levels of autonomy (M = 3.71, SD = 0.87) and satisfaction

1We decided to use this scale as it is formulated in such a broad way that it
can be used in our study. Even though there are questionnaires which aim to
specifically measure satisfaction, these questionnaires are specifically tailored to
shared decision making in medical settings (Satisfaction With Decision scale; Wills
and Holmes-Rovner, 2003) or decisions that will impact behavior for long periods
of time (Sainfort and Booske, 2000). The Decision Regret Scale was found to be
strongly negatively correlated with the Satisfaction With Decision scale (Brehaut
et al., 2003) and will be used in our study as a mirrored proxy for satisfaction with
one’s choice.

TABLE 1 | Means, standard deviations, and correlations with confidence intervals.

Variable M SD 1 2 3

1. Pressure_1 36.89 29.90

2. Age 37.27 12.67 −0.04

[−0.13, 0.05]

3. Autonomy 3.71 0.87 −0.24** 0.13**

[−0.33, −0.16] [0.04, 0.22]

4. Satisfaction 3.93 0.70 −0.29** 0.09* 0.63**

[−0.37, −0.20] [0.00, 0.18] [0.57, 0.68]

M and SD are used to represent mean and standard deviation, respectively. Values
in square brackets indicate the 95% confidence interval for each correlation. The
confidence interval is a plausible range of population correlations that could have
caused the sample correlation (Cumming, 2014). *p < 0.05; **p < 0.01.

(M = 3.93, SD= 0.70), which were strongly correlated (r = 0.63,
p < 0.001). Additionally, pressure was negatively correlated with
both autonomy and satisfaction (r=−0.24, p < 0.001; r=−0.29,
p < 0.001).

Autonomy
A one-way ANOVA with condition as the independent
variable and autonomy as the dependent variable revealed a
significant difference of medium strength between conditions,
F(2, 452) = 20.1, p < 0.001, η2

= 0.08 (see Figure 1). Post-
hoc comparisons using the Tukey HSD test support part of
our hypothesis, as the mean expected autonomy score for the
default nudge condition (M = 3.36, SD = 1.08) was significantly
lower than the mean score for the direct persuasion condition
(M = 3.89, SD = 0.74, p < 0.001) and the control condition
(M= 3.89, SD= 0.64, p < 0.001). Contrary to our hypothesis, the
direct persuasion condition did not score lower than the control
condition (p= 0.999)2.

Pressure
A one-way ANOVA with condition as the independent variable
and pressure as the dependent variable revealed a significant
difference of medium strength F(2, 452) = 34.8, p < 0.001,
η2
= 0.13. Post hoc comparisons using the Tukey HSD test

support our hypothesis, as the mean pressure score for the default
nudge condition (M = 49.84, SD = 31.20) was significantly
higher than the mean score for the direct persuasion condition
(M = 37.58, SD = 28.19, p < 0.001), followed by the control
condition (M = 23.27, SD= 23.83, p < 0.001).

Satisfaction
A one-way ANOVA with condition as the independent variable
and satisfaction as the dependent variable revealed a significant
difference of medium strength F(2, 452) = 17.7, p < 0.001,
η2
= 0.07 (see Figure 1). Post hoc comparisons using the Tukey

2Autonomy, competence and satisfaction are not normally distributed. Following
Tabachnick and Fidell (2007), 20 or more degrees of freedom are necessary if the
data is not normally distributed. Due to the high number of participants, this
is given for all our analyses. The same variables also have heteroscedasticity of
variance. Here, Tabachnik, and Fidell argue that an alpha of 0.025 or 0.01 should be
used, which does mean that the effect for autonomy, competence, and satisfaction
are still significant.
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FIGURE 1 | Autonomy, competence, and satisfaction per condition (Study 1).

HSD test support part of our hypothesis, as the mean satisfaction
score for the default nudge condition (M = 3.67, SD = 0.84) was
significantly lower than the mean score for the direct persuasion
condition (M = 4.01, SD = 0.61, p < 0.001) and the control
condition (M = 4.10, SD = 0.54, p < 0.001). Contrary to our
hypothesis, the direct persuasion and control condition did not
differ significantly (p= 0.458).

Finally, we tested for serial moderation of pressure and
autonomy for the effect of the nudge on expected satisfaction
(further mediation models can be found in Supplementary
Materials). In comparison to the control condition, the default
nudge had a significant negative effect on expected satisfaction
[b = −0.44, t(304) = −5.4, p < 0.001]. As theorized, this
effect was serially mediated by pressure and expected autonomy.
The indirect pathway of the effect of the nudge on expected
satisfaction via pressure and expected autonomy was significant
[b(indirect) = −0.06, z = −2.5, p = 0.011]. This pathway
fully accounted for the overall impact of the nudge on
expected satisfaction with the direct effect being insignificant [b
(direct)=−0.09, z =−1.3, p= 0.183].

Discussion
Study 1 found that participants who were exposed to a default
nudge in a fictitious scenario experienced more pressure, and
expected to experience less autonomy and less choice satisfaction

as compared to the control and persuasion conditions. However,
it is unclear whether these effects are specific to default nudges
or generalize to other types of nudges. Additionally, in Study
1 the default nudge by default selected 14 options, which
contrasts with common default nudges that pre-select one option
over one or a few alternatives (e.g., preselection of a green
energy provider over a gray energy provider). Therefore, we will
replicate Study1 with a new hypothetical scenario comprising
less preselected options. We will also include a second type of
nudge in the design.

STUDY 2

Materials and Methods
Participants
As in Study 1, we again recruited 150 participants per
condition, resulting in 601 participants [59% female, mean age
36 (SD = 11.32; range 18–78)]. Participation was rewarded
with 0.70€.

Design and Procedure
Study 2 was designed as a conceptual replication and extension
of Study 1, comprising a between-subjects design, with type of
persuasion as the main independent factor (default nudge/direct
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persuasion/social norm nudge/control). The dependent variables
were the same as in Study 1.

A few changes were made to the design: First, we added a social
norm nudge condition, where participants were nudged with a
description highlighting the popularity of a particular choice with
the other participants. As default nudges are generally considered
to exert the strongest influence on choices (Sunstein, 2016), we
included a milder type of nudges to examine whether we can
replicate the findings from Study 1.

Second, we implemented a more realistic scenario, where only
one option could be selected. The new scenario asked participants
whether they wanted 100% conventional electricity, or a mix
which includes 50% green electricity at a higher price. In the
default nudge condition we checked the green option by default.
In the social norm nudge condition we added a sentence which
stated that most tenants chose the green option. In the direct
persuasion condition we added a sentence that urged participants
to choose the green option. The control condition did not include
any type of persuasion. Again, the used persuasion technique was
explained and named to participants.

Results
Randomization Check
A logistic regression was performed with condition as
independent variable and age and gender as dependent
variables. The results showed that participants were successfully
randomized (all ps > 0.35).

Descriptives
Participants on average reported relatively high levels of
autonomy (M = 3.66, SD = 0.87) and satisfaction (M = 3.97,
SD= 0.73), which were strongly correlated (r = 0.64, p < 0.001).
Similar to Study 1, pressure was negatively correlated with both
autonomy and satisfaction (r = −0.28, p < 0.001; r = −0.42,
p < 0.001).

Autonomy
A one-way ANOVA with condition as the independent variable
and autonomy as the dependent variable revealed a significant
difference of medium strength F(3, 597) = 12.7, p < 0.001,
η2
= 0.06 (see Figure 2). Post hoc comparisons using the Tukey

HSD test support part of our hypothesis, as the mean autonomy
score for the default nudge condition (M = 3.31, SD = 1.02) was
significantly lower than the mean score for the direct persuasion
condition (M = 3.74, SD = 0.74, p < 0.001), the social norm
nudge condition (M = 3.88, SD = 0.74, p < 0.001), and the
control condition (M = 3.72, SD = 0.84, p < 0.001). The direct
persuasion, social norm nudge, and control condition did not
differ significantly (all ps > 0.31).

Pressure
A one-way ANOVA with condition as the independent variable
and pressure as the dependent variable revealed a significant
difference of medium strength F(3, 597) = 14.3, p < 0.001,
η2
= 0.07. Post hoc comparisons using the Tukey HSD test

support part of our hypothesis, as the mean pressure score
for the default nudge condition (M = 47.80, SD = 32.39)

was significantly higher than the mean score for the control
condition (M = 27.14, SD = 24.87, p < 0.001) and the social
norm nudge condition (M = 35.27, SD = 29.36, p = 0.002).
Contrary to our hypothesis, the direct persuasion condition
(M = 44.52, SD = 30.69) did not differ from the default nudge
condition (p = 0.787). Yet, in line with our hypothesis, the
social norm nudge condition scored also significantly lower than
the direct persuasion condition (p = 0.044). Finally, the social
norm nudge condition scored marginally lower on pressure
compared to the control condition (p = 0.093), while the
direct persuasion condition and control condition did not differ
(p= 0.787).

Satisfaction
A one-way ANOVA with condition as the independent variable
and satisfaction as the dependent variable revealed a significant
difference of medium strength F(3, 597) = 16.6, p < 0.001,
η2
= 0.08 (see Figure 2). Post hoc comparisons using the Tukey

HSD test support part of our hypothesis, as the mean satisfaction
score for the default nudge condition (M = 3.64, SD = 0.88) was
significantly lower than the mean score for the direct persuasion
condition (M = 3.99, SD = 0.68, p < 0.001), the social norm
nudge condition (M= 4.17, SD= 0.58, p < 0.001) and the control
condition (M = 4.09, SD = 0.66, p < 0.001). Contrary to our
hypothesis, the direct persuasion and control condition did not
differ significantly (p = 0.638). The direct persuasion and social
norm nudge condition did not differ either (p= 0.124).

Finally, we tested for serial moderation of pressure and
autonomy for the effect of the nudge on expected satisfaction
(further mediation models can be found in Supplementary
Materials). Compared to the control condition, the default
nudge condition had a significant negative effect on expected
satisfaction [b = −0.45, t(301) = −5.1, p < 0.001]. This effect
was partially mediated by pressure and expected autonomy.
The indirect pathway of the effect of the nudge on expected
satisfaction via pressure and expected autonomy was significant
[b(indirect) = −0.09, z = −3.7, p < 0.001]. This pathway
partially accounted for the overall impact of the nudge on
expected satisfaction, with the direct effect being smaller,
however, still significant [b (direct) = −0.16, z = −2.2,
p= 0.025].

Discussion
Study 2 replicated the findings for the default nudge within a
new decision scenario using a more conventional default nudge,
comprising a lower number of preselected options. Study 2 also
aimed to test whether the effects of default nudges found in
Study 1 extended to other types of nudges. Findings indicate
that participants did not consider the social norm nudge as
autonomy threatening and even less so than the direct persuasion
message, supporting the idea that different kinds of nudges
differ in how autonomy threatening they appear. Study 3 was
designed to test whether this difference between the social
proof and default nudge could be replicated. We examined the
extent to which the descriptions of the nudges being used were
driving experienced pressure, and the expectations of autonomy
and satisfaction, to disentangle nudge exposure from nudge
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FIGURE 2 | Autonomy, competence, and satisfaction per condition (Study 2).

explanation. We therefore included a condition in which the
explanation, that nudges are mostly unnoticed by the decision
maker, was omitted.

STUDY 3

Materials and Methods
Participants
Similar to Study 1 and Study 2, we tested 150 participants per
condition, resulting in 750 participants [60% female, mean age
34 (SD = 12.01; range 18–81)]. Participation was rewarded
with 0.50€.

Design and Procedure
The study was similar to Study 2 in terms of the general procedure
but involved different experimental conditions. Study 3 included
one control condition and four experimental conditions. The
experimental conditions involved either a default or a social
norm nudge, and either nudge was followed by a description
highlighting its goal, its working mechanism, and its name
(“nudge”). The description either included or omitted the
statement that most nudges are not noticed by the decision
maker. The control condition was similar to control conditions
in Study 1 and Study 2.

Results
Randomization Check
A logistic regression was performed with conditions as
independent variable and age and gender as dependent
variables. The results showed that participants were successfully
randomized (all ps > 0.08).

Descriptives
Participants on average reported relatively high levels of
autonomy (M = 3.61, SD = 0.94) and satisfaction (M = 3.91,
SD= 0.81), which were strongly correlated (r = 0.60, p < 0.001).
Additionally, pressure was negatively correlated with both
autonomy and satisfaction (r = −0.30, p < 0.001; r = −0.46,
p < 0.001).

Autonomy
A one-way ANOVA with condition as the independent variable
and autonomy as the dependent variable revealed a significant
difference of medium strength [F(4, 745) = 14.6, p < 0.001,
η2
= 0.07; see Figure 3]. Post hoc comparisons using the Tukey

HSD test indicated that compared to the control condition
(M = 3.65, SD = 0.93), the default nudge condition scored
significantly lower (M = 3.22, SD = 1.05, p < 0.001), while
the default nudge omission condition did not score significantly
different (M = 3.48, SD = 0.99, p = 0.409). The social
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FIGURE 3 | Autonomy, competence, and satisfaction per condition (Study 3).

norm nudge condition did not score significantly different
(M = 3.79, SD = 0.78, p = 0.645) from the control condition
and the social norm nudge omission condition even scored
significantly higher (M = 3.94, SD = 0.74, p = 0.037) than the
control condition.

The default nudge condition did not score significantly
different to the default nudge omission condition (p = 0.094),
and the social norm nudge condition did not score significantly
different to the social norm nudge omission condition
(p= 0.582).

Pressure
A one-way ANOVA with condition as the independent variable
and Pressure to take as many amenities as possible as the
dependent variable revealed a significant difference of small
strength [F(4, 745) = 6.69. p < 0.001, η2

= 0.03]. Post
hoc comparisons using the Tukey HSD test indicated that
participants in the default nudge condition (M = 46.82,
SD = 33.52) scored significantly higher on pressure than
participants in the control condition (M = 35.32, SD = 30.30,
p = 0.013), the social norm nudge condition (M = 34.68,
SD = 28.94, p = 0.007) and the social norm nudge omission
condition (M = 32.58, SD = 30.18, p < 0.001, p < 0.001). The
default nudge omission condition (M = 45.16, SD = 32.50),
opposed to the default nudge condition, scored only marginally

higher on pressure than the control condition (p = 0.052). Still,
the default nudge omission condition scored significantly lower
than the social norm nudge (p = 0.031) and social norm nudge
omission condition (p = 0.005). Contradicting our hypothesis,
the omission conditions did not differ significantly from the
non-omission conditions (ps > 0.977).

Satisfaction
A one-way ANOVA with condition as the independent variable
and choice satisfaction as the dependent variable revealed a
significant difference of medium strength [F(4, 745) = 12.0.
p < 0.001, η2

= 0.10; see Figure 3]. Post hoc comparisons using
the Tukey HSD test indicated that participants in the default
nudge condition (M = 3.51, SD = 0.99) scored significantly
lower on satisfaction as participants in the control condition
(M = 4.04, SD = 0.57, p < 0.001), the social norm nudge
condition (M = 4.12, SD= 0.63, p < 0.001), and the social norm
nudge omission condition (M = 4.16, SD = 0.69, p < 0.001).
The default nudge omission condition (M = 3.72, SD = 0.88)
also did score lower on satisfaction compared to the social norm
nudge (p < 0.001) and social norm nudge omission condition
(p < 0.001). Contradicting our hypothesis, the default nudge
condition and the default nudge omission condition did not
differ significantly (p = 0.142). Finally, opposed to autonomy,
participants in the default nudge omission condition also scored
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significantly lower on satisfaction compared to the control
condition (p= 0.003).

Finally, we tested for serial moderation of both pressure
and autonomy for the effect of the default nudge without an
explanation on expected satisfaction (further mediation models
can be found in Supplementary Materials). In comparison to the
control condition, the default nudge condition negatively affected
expected satisfaction [b = −0.53, t(299) = −5.7, p < 0.001].
This effect was, however, not mediated by pressure and expected
autonomy. The indirect pathway of the effect of the nudge on
expected satisfaction via pressure and expected autonomy was
significant [b(indirect) = −0.02, z = −2.2, p = 0.031]. This
pathway partially accounted for the overall impact of the nudge
on expected satisfaction [b (direct)=−0.27, z=−3.6, p < 0.001].

Discussion
Study 3 replicated the findings of Studies 1 and 2 with regard
to the two nudge conditions using the explanation including the
section on awareness: they were again seen as more negative in its
effect on pressure, autonomy and satisfaction. Moreover, similar
to Studies 1 and 2, pressure mediated the effect of condition
on autonomy, and autonomy mediated the effect of condition
on satisfaction. The social norm nudge condition scored the
same as the control condition on the three dependent variables,
similar to Study 2. Study 3 also tested whether the effects of
the nudges on pressure, autonomy and satisfaction were driven
by the description of the nudge. Importantly, omitting the
explanation regarding awareness improved expected autonomy
to the extent that the default nudge condition was now no
longer statistically different to the control group. Omitting the
awareness-sentence from the social norm nudge description
even resulted in higher expected autonomy compared to the
control condition, suggesting that people consider some nudges
as autonomy supportive.

GENERAL DISCUSSION

The goal of the current series of studies was to investigate
people’s expectations of the effects of nudges on autonomy.
This was done with hypothetical nudges that were explained to
the participants, so that participants’ expectations of autonomy
and other measures reflect the expectations and opinions that
people have when they discuss nudging, such as in settings
where the public policy or interventions are debated (e.g., private
discussion, discussion of company policies, political discussion).
Additionally, we tested whether experienced pressure mediates
the effects of the persuasion techniques on expected autonomy,
and whether expected autonomy in turn predicts participants
expected satisfaction with their choice.

First, all three studies show that participants who were
confronted with a hypothetical default nudge anticipated lower
scores of autonomy and choice satisfaction and reported higher
scores of pressure, compared to participants confronted with
either direct persuasion, social norm nudges, or no persuasion
at all. These predictions by lay people are similar to those
of philosophers, who also suspect nudges to negatively affect

autonomy (Bovens, 2009; Hansen and Jespersen, 2013). Second,
we consistently found that social norm nudges do not lead
to more negative expectations of autonomy, compared to
the control and direct persuasion conditions. This suggests
that different types of nudges are seen as differently affecting
autonomy and effects of one nudge cannot be generalized
to all nudges. A possible explanation for the absence of
a negative effect of the social norm nudge on expected
autonomy might be that it is seen as less intrusive than
a default nudge,. Also, the fact that other people choose a
certain option might be seen as valid persuasion, as especially
descriptive norms are generally experienced as an implicit
recommendation. Future research should include a wider range
of nudges before strong conclusions can be drawn on the
impact of nudges on anticipated autonomy. Future research
should also examine in what way perceptions of default
nudges differ from social norm nudges and other types of
nudges to identify what element of nudges may be harmful to
expected autonomy.

Third, in Study 3 we found that participants in the
nudge conditions had similar expectations for autonomy and
satisfaction compared to the control condition when they were
not told that nudges usually work without the decision maker’s
awareness. However, this omission did not affect participants’
experienced pressure. This indicates that the processes by
which the knowledge of nudges’ covert nature affect pressure
and anticipated autonomy are at least partially independent.
Moreover, this finding also suggests that transparency about
nudging may not necessarily resolve ethical issues about nudging,
as an explanation of how nudges operate may increase feelings
of worry rather than decrease them. Indeed, it has been pointed
out that disclosure is not a panacea for nudge legitimacy
(Loewenstein et al., 2014).

Furthermore, we found that effects of persuasion techniques
on expected satisfaction can be partially explained by autonomy.
This is in line with the literature on autonomy, which
has documented that autonomy is a predictor of different
kinds of general satisfaction and happiness outcomes (e.g.,
Finn, 2001; Howell et al., 2011). This finding suggests that
when people expect a nudge to harm their feeling of
autonomy, this could lead to the expectation to be less satisfied
with one’s choice—although our studies do not allow for
establishing causality. Still, these findings illustrate the relevance
of understanding nudges’ effect on autonomy, as the association
with choice satisfaction will likely influence future choices. This
is important for understanding the long-term effectiveness of
nudging interventions.

Additionally, the data confirmed our hypothesis that
experienced pressure partially explains the relation between a
persuasion technique and expected autonomy. This suggests
that participants who experience more pressure expect to
experience less autonomy. This relation between pressure
and autonomy is in line with previous research, where it was
found that controlling environments, as opposed to supporting
environments, are harmful to autonomy and well-being
(Gagne, 2003; Adie et al., 2012). Again, it has to be noted that we
cannot make claims of causality. Still, as our studies showed that
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it depends on the type of nudge how much pressure people will
experience, we demonstrated that a careful selection of a nudge
may lead to stronger feelings of autonomy, which in turn could
result in a higher satisfaction with one’s choice.

The current set of studies showed that, some nudges are
expected to have a negative effect on autonomy. However, both
the type of nudge and the understanding of what a nudge is,
are crucial to this impact. Future research should investigate
what aspects of a nudge and people’s understanding of a nudge
makes them appear threatening to autonomy, in order to design
nudges that are not only as effective as possible, but also as
nonthreatening as possible.
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APPENDIX A

Descriptions of the Manipulations
Description of the default nudge: As you may have noticed, all boxes are checked by default. This is done to increase the number of
amenities that will be chosen. By having all the boxes ticked by default, people will deselect the options they definitely do not want but
keep options they are uncertain about selected. Also, having all the boxes ticked by default will give the impression that it is normal to
select many amenities. This technique is called Nudging. It is most often used without the decision maker being aware of it.

Description of the direct persuasion: As you may have noticed, above the list was a message that said “Please think of the
environment and select as many amenities as possible!.” This is done to increase the number of amenities that will be chosen. By
directly talking to the people and reminding them of the environment, more boxes will be selected. This technique is called direct
persuasion.

Description of the control condition: As you may have noticed, the options were presented in an unbiased manner. This is done so
the way in which the form is presented does not influence your decision.

APPENDIX B

Expected Autonomy and Satisfaction Questionnaires

FIGURE B1 | Expected autonomy questionnaire.
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FIGURE B2 | Expected satisfaction questionnaire. Question two and four are reversed.
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