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Motivated by Default—How Nudges Facilitate People to Act in Line With
Their Motivation

Laurens C. Van Gestel, Marieke A. Adriaanse, and Denise T. D. De Ridder
Department of Social, Health, and Organizational Psychology, Utrecht University

Nudges are defined as small adjustments in the choice architecture that help people perform desirable
behavior. How nudges interact with individuals’ motivation has not been studied empirically. We con-
ducted three studies with different types of defaults in three different behavioral domains and investi-
gated how defaults and different types of motivation affect choice outcomes. In Study 1, we
investigated the effectiveness of a default to stimulate healthy eating choices implemented in a hypothet-
ical online supermarket setting. In Study 2, we used a scenario in which participants could choose from
a list of green amenities (either preselected or not). In Study 3, we asked participants whether they
wanted to participate in a basic or longer version of our questionnaire, with the longer version option
set as the default in the nudge condition. Across these three studies we show that defaults are effective
in promoting desirable behavior and that goal strivings and autonomous motivation have additional pos-
itive main effects. We did not find evidence that controlled motivation affected behavioral outcomes.
Exploratory analyses revealed that amotivation negatively affected behavior, but the measure had poor
reliability. No significant interaction effects were observed. Together, these studies imply that both
defaults and motivation have main effects on behavior, such that the default sets the anchor from which
people can adjust according to the type and strength of their motivation. Implications for the practice
and ethics of nudging are discussed.
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People strive for all sorts of outcomes such as living a healthy
lifestyle or making sustainable choices. Whatever it is that people
strive for, research on self-control as a limited resource (Baumeis-
ter et al., 1998; Wilkowski et al., 2018), autonomous and
controlled motivation (Deci & Ryan, 2000), and the intention-
behavior gap (Sheeran & Webb, 2016)—to name just a few exam-
ples—suggests that people often experience difficulty in achieving
the behavioral end states for which they strive. In many cases, dif-
ficulties arise from the nonsupportive context of desired behavior.
For example, the obesogenic environment makes it complicated to
act upon one’s intention for healthy eating (Swinburn et al., 1999),
whereas easy access to one’s own car makes it more convenient
than public transport. To make the context more supportive of
desired behavior, nudges—subtle changes in the environment that
stimulate desirable behavior (Thaler & Sunstein, 2008)—have

been introduced as a novel policy tool. However, the critical ques-
tion whether effects of nudges depend on motivation has of yet
received little empirical scrutiny and requires further research. In
the current set of studies, we therefore intend to extend the knowl-
edge base on nudging by studying the role of motivation as a
potential moderator of nudges’ effectiveness across different be-
havioral domains. In doing so, we focus on motivation strength
(based on research on personal strivings; Emmons, 1986) as well
as on different reasons underlying motivation (based on Self-
Determination Theory; Ryan & Deci, 2000). Moreover, we exam-
ine the incremental value of nudges on top of existing motivation.

Given its relevance for so many behavioral outcomes, it is re-
markable that little is known about how motivation relates to
nudging. Thus far, only rather distally related constructs like atti-
tudes and preferences have received attention in studies on
nudges’ effectiveness, while more proximal constructs like needs
have only been studied as outcome variables (e.g., Arvanitis et al.,
2020; Wachner et al., 2020). Yet, it is important to know both for
practical implementation and for the ethical debate about the legit-
imacy of nudges when and for whom nudges are effective (De
Ridder et al., in press). For example, one outstanding question is
whether nudges and human motivation independently or interac-
tively predict behavior. It has been suggested that there should at
least be some kind of motivation for a nudge to be effective and
legitimate (Bovens, 2009; Thaler & Sunstein, 2008), but whether
this is indeed the case and how nudges and motivation together
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impact behavior is currently not clear. Moreover, it is also not
known whether relatively small interventions like nudges can in
fact add an increased propensity to perform desirable behavior
when accounting for people’s motivation. Both questions have, to
the best of our knowledge, not been directly addressed in empirical
research. In the current set of studies, we aim to advance the field
on nudging desirable behavior by looking at motivational strength
as well as at different types of motivation as potential moderators
of the effect of default nudges in different behavioral domains.

Nudging

Nudges are defined as subtle changes in the immediate choice
environment that alter behavior in a predictable way, without
interfering with financial incentives or forbidding any of the avail-
able options in the choice set (Thaler & Sunstein, 2008). The terms
nudge or nudging are frequently used as an umbrella term for
interventions in the choice environment that steer behavior toward
a desirable outcome without relying on the availability of cogni-
tive resources (Hunter et al., 2018; Van Gestel et al., 2020a). This
is in contrast to other interventions such as educational campaigns
or persuasion techniques which often do rely on the availability of
cognitive resources (Beauchamp et al., 2014; Lorenc et al., 2013;
McGill et al., 2015). Nudges are therefore an interesting and novel
policy instrument, exactly because the change in the environment
does not require educating or training individuals, because it has
the potential to reach many individuals, and because of high cost-
effectiveness (Benartzi et al., 2017).
The interventions that fall under this umbrella term nudging

come in all sorts and shapes, ranging from interventions that rely
on social proof (e.g., Venema et al., 2020) or environmental
restructuring (e.g., Van Gestel et al., 2018, 2020b). One of the
most prototypical and robust examples of nudges are defaults
(e.g., Johnson & Goldstein, 2003; Van Gestel et al., 2020a), which
determine the choice outcome in case no active decision is made.
That is, if people do not actively opt-out of the default setting,
they will end up choosing the preselected option. Just like other
nudges, defaults have been applied to many behavioral domains
such as organ donation (Johnson & Goldstein, 2003), financial
behavior (Madrian & Shea, 2001), and sustainable behavior (e.g.,
Pichert & Katsikopoulos, 2008). Default effects are typically ro-
bust with an average effect size of d = .68 (Jachimowicz et al.,
2019), although it should be noted that there can be quite some
variation (95% CI [.53, .83]), as for example defaults are generally
found to be more effective in consumer domains than in environ-
mental domains. The notion that even such strong nudges like
defaults do not always work for everyone suggests that other fac-
tors such as motivation may impact behavior apart from the
default nudge.

The Role of Motivation

Nudges are often suggested as a helpful tool to promote behav-
iors that people are assumed to be motivated for, in the sense that
it is either beneficial for themselves (proself nudges; e.g., healthy
eating) or for society at large (prosocial nudges; e.g., sustainable
choices). In fact, there should at least be some kind of motivation
for a nudge to be legitimate (Bovens, 2009). Thaler and Sunstein
(2008) also highlight this in their “nudge for good” principle:

Policymakers ought to have beneficent intentions and a nudge
should only be effective if individuals at least have a minimum
motivation to perform the behavior the nudge is aimed at. As a
consequence, one could argue that the intention of the nudge
should be reflected in an individual’s motivation to perform that
behavior. But whether this principle upholds in practice, or
whether it is no more than a noble endeavor, is yet to be studied
empirically. To be more precise, whether motivation moderates
nudge effectiveness and thus forms a boundary condition is still an
open question. Moreover, whether this effect differs for motivation
which reflects personal interests and values (i.e., autonomous
motivation) as opposed to caused by external or internal pressures
(i.e., controlled motivation) is still to be determined. Finally, an
important question that remains to be studied is whether nudges
do in fact facilitate desired behavior when accounting for individu-
al’s motivation.

To date, research that explicitly addresses the role of motivation
in the context of nudges’ effectiveness is lacking. We are also not
aware of any studies that have looked at proximal predictors of
motivation such as needs. However, some research has been done
to examine the impact of attitudes on nudge effectiveness, mostly
in the realm of sustainable behavior (e.g., green electricity uptake
or organic food choices). These studies have consistently revealed
that default nudges and attitudes independently predict behavioral
outcomes (Kaiser et al., 2020; Kuhn et al., 2021; Taube & Vetter,
2019; Vetter & Kutzner, 2016). Thus, current evidence suggests
that defaults and attitudes have distinct and independent effects on
behavior.

Another construct that is related to motivation—preferences—
has been given attention both in rather generic claims and empiri-
cal research. It has, for example, been stated that “if preferences
. . . are strong, we would expect defaults to have little or no effect”
(Johnson & Goldstein, 2003, p. 1339). Similarly, it has been sug-
gested that “well-formed preferences . . . trump default rules”
(Sunstein & Thaler, 2003, p. 1198). Findings from experimental
studies in the realm of nudging healthy behavior suggest that spe-
cific a priori preferences such as liking for soft drinks or preferen-
ces for meat can affect behavioral outcomes apart from nudges’
effectiveness (Venema et al., 2020, 2019). Still, the remaining
question is what happens to someone who does not necessarily
have such specific preferences (for or against sugar sweetened
beverages or meat) but does have an overarching motivation to
live healthily or sustainably.

Together, these studies on attitudes and a priori preferences
imply that nudges may add a propensity to choose a certain option
that builds on existing attitudes and preferences. However, a direct
test of motivational tendencies, rather than related constructs, is
still required. To address this, we focus on a generic measure of
motivation strength (goal strivings) to measure what people are
trying to achieve, as well as on different types of motivation such
as autonomous motivation, controlled motivation, and amotivation
(Deci & Ryan, 2000) to measure why people are trying to achieve
this. Autonomous motivation is a type of goal striving that is at
least to some extent internalized such that autonomously moti-
vated behavior is self-endorsed and performed out of interest or
personal value. Controlled motivation is a type of goal striving
that is pressured by forces of control. Behavior that results from
controlled motivation is at least to some extent driven by internally
or externally imposed forces such as reward, punishment, or social
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approval. Still, both types of motivation represent intentionally
caused actions, which is in contrast with amotivation. Amotivation
describes a lack of intention or motivation to act and often results
in inaction. How these different types of motivation relate to
nudges’ effectiveness bears implications for the meaning of
“nudge for good”: whether it is for the greater good, related to
external pressures, or originating from intrinsic needs.

The Current Studies

To study the role of motivation in nudging effectiveness, we
conducted three experiments across different behavioral domains
(proself and prosocial) with different types of default nudges. In
all three studies, the default nudge stimulated rather undisputed
behaviors, inspired by the ‘nudge for good’ principle (Thaler &
Sunstein, 2008). In Study 1, we embedded a default nudge in a
hypothetical online supermarket task to stimulate healthier food
choices. This default was continuously presented over a series of
repeated choices with three alternative options in the choice task. In
Study 2, we used a default nudge in a scenario to stimulate sustain-
able choices. This default was applied to a list of options in which
all of the options were preselected or not at the same time. In Study
3, we used a default nudge in a real choice situation in which partic-
ipation in a longer study on sustainability was stimulated. This
default was applied to the desirable option in a set of two options
that were presented at the same time. Across these three studies, we
measured different motivational constructs to increase generaliz-
ability of our results: a rather generic measure of motivation
strength (goal strivings), as well as autonomous motivation, con-
trolled motivation, and amotivation. Similarly, we focused on dif-
ferent kinds of behavior to increase external validity.
All three studies were preregistered on AsPredicted.org. In

Study 1, we preregistered the hypothesis that the default nudge
would be effective in stimulating healthier food choices and indi-
cated to explore the role of motivation (without preregistering spe-
cific hypotheses for that; https://aspredicted.org/jh62s.pdf). In
Study 2, we again preregistered the hypothesis that the default
nudge would be effective, but based on results from Study 1 we
now also preregistered the hypothesis that autonomous motivation
and goal strivings would have a main effect as well. We did not
expect a main effect for controlled motivation, nor an interaction
effect between the nudge and any of the motivation constructs
(https://aspredicted.org/45q7n.pdf). Finally, in Study 3 we prereg-
istered the same hypotheses for autonomous motivation and goal
strivings as in Study 2, but based on results from Study 1 and 2
this time we left two possibilities open for controlled motivation
(either or not a main effect). We again did not expect to find inter-
action effects (https://aspredicted.org/8hv2x.pdf).

Study 1

Method

Participants and Design

We conducted a power analysis for detecting a statistically
meaningful effect of the default nudge with an independent sam-
ples t test (one-tailed). We did not have any previous studies to
base an effect size on and wanted to be conservative for this first

study. Therefore, we set the minimum effect size of interest at d =
.2 and used a = .05 and b = 0.80, which resulted in a minimum
required sample size of 620 participants.

We recruited 635 participants (454 female, 178 male, one
Other/Rather not specify, two missing; Mage = 34.93, SDage =
12.601) from Prolific Academic. We included adult participants
with a U.K. nationality and a minimum approval rate of 95%. Par-
ticipants were rewarded with £.50 for their participation. We used
a one factor (Condition: control vs. default) between-subjects
design with the proportion of nudged healthy products chosen as
dependent variable. The study was approved by the Ethics Com-
mittee of the Faculty of Social and Behavioral Sciences of Utrecht
University under number 18–046.

Procedure

Participants were invited to participate in an online supermarket
study. After they provided active informed consent, we adminis-
tered two questionnaires (Treatment Self-Regulation Question-
naire [TSRQ] and a bogus lifestyle questionnaire with goal
striving items embedded). Next, participants entered our online
supermarket. Participants were randomly allocated to the control
or default condition and went through 14 different trials in which
they were instructed to choose one of a set of four products. After
completing the supermarket task, we asked participants for their
demographics and a few other measures. Finally, participants were
debriefed, thanked, and paid for their participation.

Online Supermarket Task

In the online supermarket task, participants were instructed to
select a food product to add to their online grocery basket. The
task consisted of 14 trials, of which four were filler trials. In each
trial, participants saw four food products. All stimuli were pilot
tested (N = 60) for perceived healthiness and tastiness and were
combined in such a way that each relevant trial consisted of four
products within the same food category (e.g., crisps or jam) of
which two were considered to be healthier but less tasty than the
other two products. The four filler trials included only healthier
(e.g., vegetables only) or unhealthier products (e.g., sugar-sweet-
ened beverages only) and did thus not include a trade-off between
the options. All images were surrounded by a light gray box,
which would turn black upon selection of the product. Participants
could select their preferred product by clicking on the image and
could continue to the next trial by clicking Add to basket, thereby
confirming their decision. In the control condition, the four prod-
ucts were presented in a 2 3 2 matrix, with all pictures presented
in equal size. In the default condition, one of the healthier products
was preselected such that it already had a black box around the
image and was made more salient by presenting the image in a
larger size above the other three products (see Figure 1). Thus,
sticking with the default would require clicking Add to basket
only, whereas changing away from the default would require a
similar amount of effort as choosing a product in the control con-
dition (one click to select a product plus one click to add it to the
basket). Which of the two healthier products was preselected was

1 Because of a technical error, two participants did not fill in the
demographics questionnaire at the end of the study. All demographics that
are reported are based on N = 633.
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counterbalanced across participants. We counted the number of
times that participants chose the product of interest (the nudged
healthy product) over the ten relevant trials and combined these
counts in a proportion score, which served as the main dependent
variable for this study. Higher scores represent a higher likelihood
of choosing the nudged healthy product.

Measures

Treatment Self-Regulation Questionnaire. To measure au-
tonomous motivation, controlled motivation, and amotivation, we
administered the TSRQ (Levesque et al., 2007). The questionnaire
consisted of fifteen statements that provided possible reasons for
eating a healthy diet (e.g., “Because I feel that I want to take
responsibility for my own health” [Autonomous motivation; six
items], “Because I feel pressure from others to do so” [Controlled
motivation; six items], and “I really don't think about it” [Amoti-
vation; three items]). All statements were measured on a 7-point
Likert scale, ranging from 1 (not at all true) to 7 (very true). Com-
posite scores were created by averaging the items that belonged to
each subscale. The subscales for autonomous motivation (Cron-
bach’s alpha = .86) and controlled motivation (Cronbach’s alpha =
.82) showed good reliability, whereas the subscale for amotivation
(Cronbach’s alpha = .56) showed to have poor reliability.
Goal Strivings. As an additional measure of motivation, we

administered a bogus lifestyle questionnaire which included four
items based on research on personal strivings (Emmons, 1986).
These goal strivings represent what a person is characteristically
trying to do or accomplish with their behavior and we used this
as a measure of motivation strength. We administered the four
items for the behavior of interest (healthy eating) as well as for
two unrelated behaviors (sustainable behavior and saving
money). The four items measured commitment (“How commit-
ted are you to eating healthily?”), importance (“How important
is eating healthily to you in your life?”), and value (“How much
joy or happiness do you or will you feel when you are successful
in eating healthily?” and “How much sorrow or unhappiness do
you or will you feel if you fail to succeed in eating healthily?”).
All questions were asked on a 7-point Likert scale, ranging from
1 (not at all) to 7 (very much). The measure had acceptable

internal reliability (Cronbach’s alpha = .77), and thus all items
were combined into one score by averaging the four items.

Demographics. We asked participants for their age (in years)
and gender (female, male, other/rather not specify). We also asked
how hungry and thirsty participants were at that moment, using
two questions with a 7-point Likert scale, ranging from 1 (not hun-
gry/thirsty at all) to 7 (very hungry/thirsty). Finally, we asked for
participants’ weight, which they could enter in their preferred
measurement unit (stones and pounds or kilograms), and height
(feet and inches or meters and centimeters). From these measure-
ments, we calculated participants’ body mass index.

Results

Data are available on the Open Science Framework (https://osf
.io/javhx/).

Preprocessing Steps

As preregistered, outliers (defined as 3 SDs away from the
mean) were set missing for the most important variables: propor-
tion of nudged healthy choices (five participants), autonomous
motivation (five participants), amotivation (one participant), and
goal strivings (nine participants). All analyses were run with inclu-
sion and exclusion of outliers, but this did not change any of the
results (i.e., direction or significance of effects). Therefore, we
report on the entire sample with inclusion of outliers.

Descriptives

On average, participants scored moderately high on the measure
of goal strivings for eating healthily (M = 4.95, SD = 1.14). Espe-
cially autonomous motivation was high (M = 5.53, SD = 1.02),
whereas controlled motivation was slightly below the midpoint
(M = 3.31, SD = 1.23). Amotivation was relatively low (M = 2.47,
SD = 1.11). See Table A1 in the Appendix for a full overview of
the descriptives and correlation coefficients.

Randomization Check

To check whether randomization of participants across the
two conditions was successful, we ran separate independent sam-
ples t tests with condition (control vs. default) as independent

Figure 1
Example Trial of Online Supermarket Task in the Control Condition (Left) and Default Condition
(Right)

Note. We obtained permission to reproduce the pictures from Tesco PLC. See the online article for the color
version of this figure.
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variable and age, hunger, thirst, body mass index, goal strivings,
autonomous motivation, controlled motivation, and amotivation
as continuous dependent variables. For gender, we ran a chi-
square analysis. Results showed that randomization was success-
ful (all ps . .182).

Main Analyses

We ran a preregistered one-tailed independent samples t test to
analyze the effect of the default nudge on the proportion of nudged
healthy choices. The default nudge had a small to medium effect, t
(633) = �4.33, p , .001, d = .34, 95% CI [�inf, �.04], such that
participants chose more healthy nudged products in the default
condition (M = .33, SD = .21) than in the control condition (M =
.27, SD = .17).
To analyze whether motivation moderates nudge effectiveness,

we ran four separate hierarchical multiple regressions. In Step 1,
we created our base model by including the main effect of the
default nudge (with the control condition coded as 0 and the
default condition coded as 1). In Step 2, we added the main effect
of motivation (goal strivings, autonomous motivation, controlled
motivation, and amotivation respectively). In Step 3, we added the
interaction term between the default nudge and motivation (See
Table 1 for the complete regression results). Not surprisingly, the
default nudge turned out significant in our regression models as
well (b = 0.17, p , .001, Radj

2 = 0.03). Adding goal strivings to the
base model improved model fit (Radj

2 = 0.09, p , .001), and goal
strivings for eating healthily significantly predicted the proportion
of nudged healthy choices (b = 0.25, p , .001). Similarly, adding
autonomous motivation to the base model improved model fit
(Radj

2 = 0.08, p , .001), and autonomous motivation for eating
healthy diets significantly predicted the proportion of nudged
healthy choices (b = 0.24, p , .001). Adding the controlled moti-
vation to the base model did not improve model fit (p = 0.193).
Adding amotivation to the base model improved model fit (Radj

2 =
0.10, p , .001), and amotivation for eating healthy diets signifi-
cantly predicted the proportion of nudged healthy choices (b =
�0.28, p, .001). Adding interaction terms did not improve model
fit for any of the motivational constructs (all ps. 0.545).

To analyze whether the default adds an increased propensity of
choosing the desired option, we also ran stepwise regressions start-
ing with motivation in Step 1 and adding the condition variable in
Step 2. These analyses consistently revealed that the default pre-
dicted healthy food choices when accounting for motivation with
small but significant improvements in model fit ranging from .02
to .03 (see the online supplemental materials for full details).

Discussion

In Study 1, we found that the default nudge had a significant
effect on the number of nudged healthy choices in an online
supermarket setting. This illustrates that nudges can success-
fully be implemented in online choice settings, which is in line
with current evidence (Antonides & Welvaarts, 2020; Coffino
et al., 2020; Kuhn et al., 2021). Moreover, we found that goal
strivings and autonomous motivation also had a positive main
effect on the number of nudged healthy choices. We did not
find an effect of controlled motivation, nor did we find any sig-
nificant interaction patterns. Finally, we found a significant
negative effect of amotivation on the number of nudged healthy
choices, even though it should be noted that amotivation had
poor reliability. Generally, motivation to eat healthily was
rather high, especially autonomous motivation, which corre-
sponds with the idea that this was a proself nudge that was in
line with people’s own motivation.

The goal of Study 2 was to replicate these findings with
another kind of default nudge and within another behavioral do-
main. In Study 1 the default was repeatedly implemented over
different trials and nudged one out of four products. In Study 2
the default was applied to a list of options in which all of the
options were preselected or not at the same time. We also
wanted to test the robustness of our effects within the domain
of sustainable choices, which arguably is more of a prosocial
domain and a domain where we expected slightly more var-
iance in motivation. We hypothesized that the default nudge
would be effective in stimulating sustainable choices and that
autonomous motivation and goal strivings would also have a

Table 1
Regression Model With the Proportion of Nudged Healthy Food Choices as Dependent Variable (Study 1)

Step DRadj
2 b (SE) b 95% CI b t p

Step 1 0.03 ,.001
Constant 0.26 (0.01) [0.24, 0.29] 24.41 ,.001
Default 0.07 (0.02) 0.17 [0.04, 0.10] 4.33 ,.001

Step 2 – Goal strivings 0.06 ,.001
Constant 0.05 (0.03) [�0.02, 0.12] 1.50 .133
Default 0.07 (0.01) 0.17 [0.04, 0.10] 4.49 ,.001
Goal strivings 0.04 (0.01) 0.25 [0.03, 0.06] 6.63 ,.001

Step 2 – Autonomous motivation 0.05 ,.001
Constant 0.02 (0.04) [�0.06, 0.10] 0.47 .641
Default 0.06 (0.01) 0.16 [0.03, 0.09] 4.12 ,.001
Autonomous motivation 0.04 (0.01) 0.24 [0.03, 0.06] 6.17 ,.001
Step 2 – Controlled motivation 0.00 .193

Step 2 – Amotivation 0.07 ,.001
Constant 0.42 (0.02) [0.38, 0.45] 23.30 ,.001
Default 0.04 (0.01) 0.18 [0.02, 0.05] 4.78 ,.001
Amotivation �0.05 (0.01) �0.28 [�0.06, �0.04] �7.32 ,.001

Note. bs are fully standardized. N = 635.
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positive main effect. In line with Study 1, we did not expect to
find a significant effect of controlled motivation and we did not
expect to find any interaction effect.

Study 2

Method

Participants and Design

In Study 2, we were particularly interested in the role of motiva-
tion, and based on the correlations between the motivation meas-
ures and the dependent variable in Study 1 we defined the smallest
effect size of interest as small. Therefore, we conducted a power
analysis in G*Power for a linear multiple regression with 2 predic-
tors and a minimum effect size of interest of f2 = .02 (small) and
used a = .05 and b = .80. This resulted in a minimum required
sample size of 485. To be able to exclude participants who failed
the attention checks, we oversampled with 10%, resulting in a
desired sample size of 534.
We collected data on Prolific Academic from 535 participants.

One participant failed two attention checks and was, according to
our preregistration, excluded from further analyses. This resulted
in a final sample size of 534 participants (333 female, 197 male,
four Other/Rather not specify; Mage = 35.05, SDage = 13.02). We
used the same inclusion criteria as in Study 1 and participants
were rewarded with £.70 for their participation. We used a one
factor (Condition: control vs. default) between-subjects design
with the number of green amenities chosen as dependent variable.
The study was approved by the Ethics Committee of the Faculty
of Social and Behavioral Sciences of Utrecht University under
number 20–378.

Procedure

Participants were invited to participate in a study on lifestyle
and decision making. After they provided active informed consent,
we administered two questionnaires (TSRQ and a bogus lifestyle
questionnaire with goal striving items embedded). Next, partici-
pants read a scenario and were asked to choose the green amenities
that they would like to have. In this amenity selection task, partici-
pants were randomly allocated to the control or default condition.
After that, we asked participants for satisfaction with their choice.
For exploratory purposes (i.e., to explore whether the nudged
behavior would alter motivation), we administered the same two
questionnaires (TSRQ and lifestyle) again. Finally, we asked par-
ticipants for their demographics, queried for suspicion of the goal
of the study and ended with an open question in which participants
could write anything they deemed relevant. Finally, participants
were debriefed, thanked, and paid for their participation.

Amenity Selection Task

To measure the effectiveness of the default nudge to stimulate sus-
tainable choices, we used a scenario in which participants had to
imagine that they had just decided to rent a newly constructed
apartment (Steffel et al., 2016). They read that, before signing the
rental contract, the landlord offered them a list of 14 optional
green amenities. In the control condition, none of the amenities
were preselected and were thus not included in the rent. They

could actively choose to select certain amenities from the list for
an additional monthly price, ranging from £2 to £8 for each amen-
ity chosen. In the default condition, all amenities were preselected
and were included in the rent. Participants could unselect certain
amenities from the list, such that the landlord would deduct a small
amount of money from the monthly rent (again, ranging from £2
to £8). There was thus no pricing difference between the two con-
ditions. We used the same list of amenities as in Van Gestel and
colleagues (2020a) and measured the number of green amenities
selected by the participants. This variable ranged from 0 to 14.2

Measures

Treatment Self-Regulation Questionnaire. We again used
the TSRQ to measure autonomous motivation, controlled motiva-
tion, and amotivation. Participants rated the same 15 items,
although some items needed to be slightly rephrased to match the
behavior of making sustainable choices. All statements were again
measured on a 7-point Likert scale, ranging from 1 (not at all true)
to 7 (very true). Similar to Study 1, composite scores were created
by averaging the items that belonged to each subscale. The sub-
scales for autonomous motivation (Cronbach’s alpha = .93) and
controlled motivation (Cronbach’s alpha = .81) showed good reli-
ability, while the subscale for amotivation (Cronbach’s alpha =
.67) showed to have questionable reliability. We had initially pre-
registered to not analyze the amotivation construct.3

Goal Strivings. We included the same lifestyle questionnaire
as in Study 1. This time the four items of interest were focused on
the behavior of making sustainable choices. All questions were
asked on a 7-point Likert scale, ranging from 1 (not at all) to 7
(very much). The filler items about eating healthily and saving
money were not analyzed and were solely included to conceal the
goal of the study. The measure had good internal reliability (Cron-
bach’s alpha = .87), and thus all items were combined into one
score by averaging the four items.

Demographics. We asked participants for their age (in years)
and gender (female, male, other/rather not specify). Further, we
queried for suspicion of the goal of the study with one open-ended
question (“What do you think was the goal of this study?”), and
with a final open-ended question in which participants could an-
swer any final thoughts.

Results

Data are available on the Open Science Framework (https://osf
.io/bj5kc/).

Preprocessing Steps

One participant failed both attention checks and was excluded
from all analyses. Outliers were defined as 3 SDs away from the
mean and were set missing for the most important variables. This

2 After the amenity selection task, we asked participants how satisfied
they were with their choice with one item (“How satisfied are you with the
amenities that you chose?”) measured on a 7-point Likert scale ranging
from 1 (not at all) to 7 (very much; see the online supplemental materials).

3 For exploratory purposes, we administered the same questionnaire
again after participants had chosen the green amenities. These exploratory
analyses did not yield any noteworthy results, and thus these data are not
reported.
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only applied to controlled motivation (one participant) and amoti-
vation (one participant). All analyses were run with inclusion and
exclusion of these outlier, but this did not change any of the results
(i.e., direction or significance of effects). Therefore, we report on
the entire sample with inclusion of outliers.

Descriptives

On average, participants scored moderately high on the measure
of goal strivings for making sustainable choices (M = 4.65, SD =
1.22). Autonomous motivation was highest (M = 4.87, SD = 1.34),
while controlled motivation was slightly below the midpoint (M =
3.33, SD = 1.14). Amotivation was relatively low (M = 2.70, SD =
1.26). See Table A2 in the Appendix for a full overview of the
descriptives and correlation coefficients.

Randomization Check

We performed the same analyses as in Study 1 to check for ran-
domization of participants across the two conditions, this time
with age, gender, goal strivings, autonomous motivation, con-
trolled motivation, and amotivation as dependent variables.
Results showed that randomization was successful (all ps . .142).

Main Analyses

We ran a two-tailed independent samples t test to analyze the
effect of the default nudge on the number of green amenities. The
default nudge had a large effect, t(532) = �24.59, p , .001, d =
2.13, 95% CI [�5.93, �5.06], such that participants chose more
green amenities in the default condition (M = 11.65, SD = 2.56)
than in the control condition (M = 6.15, SD = 2.60).
To analyze whether motivation moderates nudge effectiveness,

we conducted the same separate hierarchical multiple regressions
as in Study 1, starting with the default nudge in Step 1 (with the
control condition coded as 0 and the default condition coded as 1),
the motivation measures in Step 2, and the interaction effect in
Step 3 (see Table 2 for the complete regression results). Not sur-
prisingly, the default nudge turned out significant in our regression

models as well (b = .73, p , .001, Radj
2 = .53). Adding goal striv-

ings to the base model improved model fit (Radj
2 = .56, p , .001),

and goal strivings for making sustainable choices significantly pre-
dicted the number of green amenities (b = .16, p , .001). Simi-
larly, adding autonomous motivation to the base model improved
model fit (Radj

2 = .58, p , .001), and autonomous motivation for
making sustainable choices significantly predicted the number of
green amenities (b = .22, p , .001). Unexpectedly, adding con-
trolled motivation to the base model also improved model fit
(Radj

2 = .54, p = .014), but the improvement in model fit was negli-
gible (DRadj

2 = .00). Controlled motivation for making sustainable
choices significantly predicted the number of green amenities (b =
.07, p = .014). Adding interaction terms did not improve model fit
for any of the motivational constructs (all ps. .214).

Exploratory Analyses

In addition to our preregistration, we decided to explore results
with amotivation in the regression models as well. Adding amotiva-
tion to the base model improved model fit (Radj

2 = .55, p , .001),
and amotivation for making sustainable choices significantly pre-
dicted the number of green amenities (ss = �.13, p, .001).

To analyze whether the default adds an increased propensity of
choosing the desired option, we also ran stepwise regressions start-
ing with motivation in Step 1 and adding the condition variable in
Step 2. These analyses consistently revealed that the default pre-
dicted the number of green amenities when accounting for motiva-
tion with large significant improvements in model fit ranging from
.52 to .54 (see the online supplemental materials for full details).

Discussion

In Study 2, we found that the default nudge had a significant
effect on the number of green amenities chosen, and that goal
strivings and autonomous motivation also had a positive main
effect. Unexpectedly, we also found a main effect for controlled
motivation, although with a smaller effect size than the other

Table 2
Regression Model With the Number of Green Amenities as Dependent Variable (Study 2)

Step DRadj
2 b (SE) b 95% CI b t p

Step 1 0.53 ,.001
Constant 6.15 (0.16) 0.73 [5.84, 6.46] 38.85 ,.001
Default 5.50 (0.22) [5.06, 5.93] 24.59 ,.001

Step 2 – Goal strivings 0.03 ,.001
Constant 3.81 (0.45) [2.94, 4.69] 8.54 ,.001
Default 5.54 (0.22) 0.74 [5.11, 5.97] 25.46 ,.001
Goal strivings 0.50 (0.09) 0.16 [0.32, 0.67] 5.57 ,.001

Step 2 – Autonomous motivation 0.05 ,.001
Constant 3.08 (0.41) [2.27, 3.89] 7.47 ,.001
Default 5.48 (0.21) 0.73 [5.06, 5.89] 25.91 ,.001
Autonomous motivation 0.63 (0.08) 0.22 [0.48, 0.79] 7.98 ,.001
Step 2 – Controlled motivation 0.00 .014
Constant 5.35 (0.36) [4.64, 6.06] 14.84 ,.001
Default 5.50 (0.22) 0.73 [5.06, 5.93] 24.71 ,.001
Controlled motivation 0.24 (0.10) 0.07 [0.05, 0.43] 2.46 .014

Step 2 – Amotivation 0.02 ,.001
Constant 7.26 (0.29) [6.70, 7.82] 25.37 ,.001
Default 5.45 (0.22) 0.72 [5.02, 5.88] 24.84 ,.001
Amotivation �0.40 (0.09) �0.13 [�0.57, �0.23] �4.62 ,.001

Note. bs are fully standardized. N = 534.
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motivational constructs. Finally, amotivation again had a signifi-
cant negative effect on the number of green amenities chosen. No
significant interaction effects were found. Compared with Study 1,
scores for autonomous motivation and goal strivings were slightly
lower, but still only few participants scored below the midpoint of
the scales (21% and 23%, respectively). In Study 2, we thus con-
ceptually replicated the results from Study 1, but this time in a pro-
social domain and with a stronger impact of the default nudge on
choice outcomes when accounting for motivation.
In Study 3, we wanted to extend our findings to a context where

the choice would have actual direct implications for the person
making the choice. Therefore, we used a default manipulation
which preselected the option to voluntarily participate in a longer
version of a study on sustainability. In contrast to Study 1 and 2,
this choice would therefore have immediate behavioral consequen-
ces. Besides, the operationalization of the default nudge was dif-
ferent than in previous studies, because this time only one decision
would be required in which the desirable and alternative option
were presented simultaneously. Also, the desirable behavior could
be seen as an act of prosocial behavior, as participation in the lon-
ger version would be voluntarily and helpful for the researchers.
To address this, we measured goal strivings, autonomous motiva-
tion, controlled motivation, and amotivation to help other people.
In line with findings from Study 1 and 2, we hypothesized that
goal strivings and autonomous motivation would have a main
effect on participation in the longer version. For controlled moti-
vation, we did not have a specific a priori hypothesis as results
thus far were mixed. In line with Study 1 and 2, we also did not
hypothesize any interaction effects. In addition to measuring moti-
vational constructs related to helping, we also assessed the same
motivational constructs related to the alleged context of the study,
which was sustainable behavior. We did not have any a priori
hypotheses for these measures.

Study 3

Method

Participants and Design

In Study 3, we were again interested in the role of motivation,
and based on the correlations between the motivation measures
and the dependent variables in Study 1 and 2 we defined the small-
est effect size of interest as small. Therefore, we conducted a
power analysis in G*power for a logistic regression with a mini-
mum effect size of interest of OR = 1.3 (small), and used a = .05,
b = .80, Pr(Y = 1jX = 1) H0 = .5, and R2 other X = .13 (medium).
This resulted in a minimum required sample size of 544. Because
we only had to exclude one participant who failed our attention
checks in Study 2, we decided to not oversample.
In this study, none of the participants failed both attention

checks and thus no participants were excluded from further analy-
ses. This resulted in a final sample size of 544 participants (332
female, 209 male, three Other/Rather not specify; Mage = 34.83,
SDage = 12.94). We again recruited from Prolific Academic and
used the same inclusion criteria as in Study 1 and 2. Participants
were rewarded with £1.20 for their participation, ostensibly with
£.50 for the first study and £.70 for the second study (flat fee). We
used a one-factor (Condition: control vs. default) between-subjects

design with participation in the longer version of our study as de-
pendent variable. The study was approved by the Ethics Commit-
tee of the Faculty of Social and Behavioral Sciences of Utrecht
University under number 20–395.

Procedure

Participants were invited to participate in two ostensibly unre-
lated studies: One study would concern lifestyle, and the other
would concern sustainability. After they provided active informed
consent, participants started the first study on Gorilla (Anwyl-
Irvine et al., 2020) with the TSRQ, which we administered for the
primary behavior of interest (helping other people), the secondary
behavior of interest (making sustainable choices) as well as for
one filler behavior (healthy eating). After that participants filled in
a bogus lifestyle questionnaire with items on goal strivings for
helping other people and making sustainable choices, as well as
with filler items on healthy eating and saving money. After that,
we used a fake debriefing to ostensibly end the first study and
redirected participants to another platform (Qualtrics) for the sec-
ond study. This was done to enhance the cover story of two sepa-
rate studies. The second study started with informed consent and
by asking participants whether they would be willing to participate
in a longer version of the questionnaire of this second study. After
that, we asked participants for satisfaction with their choice, about
acceptability of the default nudge, and for their demographics.
Finally, participants were debriefed, thanked, and paid for their
participation.

Study Choice Task

Based on Wachner and colleagues (2020), we asked participants
whether they wanted to participate in a basic or a longer version of
our second study, which would ostensibly be about sustainability.
The basic version was estimated to last about 7 minutes, and the
longer version would take an additional 5 minutes. Participants
were told that they would not be compensated for their extra
efforts, but that it would help researchers in improving their future
questionnaires. This was done to communicate the prosocial nature
of this decision.4

Measures

Treatment Self-Regulation Questionnaire. We again used
the TSRQ to measure autonomous motivation, controlled motiva-
tion, and amotivation. Participants rated the same 15 items,
although some items needed to be slightly rephrased to match the
behavior of helping other people. All statements were again meas-
ured on a 7-point Likert scale, ranging from 1 (not at all true) to 7
(very true). Composite scores were created by averaging the items

4 Immediately after participants had decided to participate in the basic or
longer questionnaire, we measured satisfaction with their choice with one
item (“How satisfied are you with your decision?”), measured on a 7-point
Likert scale ranging from 1 (not at all) to 7 (very much). After that, we
asked about acceptability and intrusiveness of the question to participate in
a longer version and the way the options were presented. In the default
condition, we explicitly mentioned that one option was preselected. We
used four items on a 7-point Likert scale, ranging from 1 (not at all) to 7
(very much): “How acceptable do you find this question?”, “How intrusive
do you find this question?”, “How acceptable do you find this way of
presenting the options?”, and “How intrusive do you find this way of
presenting the options?” (see the online supplemental materials).
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that belonged to each subscale. The subscales for autonomous
motivation (Cronbach’s alpha = .84) and controlled motivation
(Cronbach’s alpha = .80) showed good reliability, whereas the
subscale for amotivation (Cronbach’s alpha = .58) showed to have
poor reliability. Again, we had initially preregistered to not ana-
lyze the amotivation construct.
To enhance the strength of our cover story that this first study

was about lifestyle, we also administered the TSRQ on healthy
eating and making sustainable choices. Administration of the
TRSQ for making sustainable choices simultaneously allowed us
to explore those motivational constructs, as this would be related
to the topic of the second study (sustainability). The subscales for
autonomous motivation (Cronbach’s alpha = .93) and controlled
motivation (Cronbach’s alpha = .79) showed good reliability,
whereas the subscale for amotivation (Cronbach’s alpha = .68)
showed to have questionable reliability.

Goal Strivings. We included the same lifestyle question-
naire as in Study 1 and 2. This time the four items of interest were
focused on the behavior of helping other people. All questions
were asked on a 7-point Likert scale, ranging from 1 (not at all) to
7 (very much). We also administered goal strivings for making
sustainable choices, as this was related to the topic of the second
study. The filler items about eating healthily and saving money
were not analyzed and were solely included to conceal the goal of
the study. The measure for goal strivings for helping other people
had good internal reliability (Cronbach’s alpha = .81), and thus all
items were combined into one score by averaging the four items.
This was also done for the items for making sustainable choices,
because this also revealed to have good internal reliability (Cron-
bach’s alpha = .88).

Demographics. We asked participants for their age (in
years) and gender (female, male, other/rather not specify).

Results

Data are available on the Open Science Framework (https://osf
.io/7w4vf/).

Preprocessing Steps

No participants failed both attention checks and thus no partici-
pants were excluded from the analyses. Outliers were defined as 3
SDs away from the mean and were set missing for the most impor-
tant variables. This applied to our measures of autonomous moti-
vation (five participants), amotivation (four participants), and goal
strivings (four participants). All analyses were run with inclusion
and exclusion of these outliers, but this did not change any of the
results (i.e., direction or significance of effects). Therefore, we
report on the entire sample with inclusion of outliers.

Descriptives

On average, participants scored high on the measure of goal
strivings for helping other people (M = 5.37, SD = 1.07). Autono-
mous motivation was highest (M = 5.26, SD = 1.08), whereas con-
trolled motivation was slightly below the midpoint (M = 3.78,
SD = 1.18). Amotivation was relatively low (M = 2.33, SD =
1.09). See Table A3 in the Appendix for a full overview of the
descriptives and correlation coefficients.

Regarding the motivation to make sustainable choices, partici-
pants scored moderately high on the measure of goal strivings
(M = 4.66, SD = 1.31). Especially autonomous motivation was
high (M = 5.30, SD = 1.33), whereas controlled motivation was
slightly below the midpoint (M = 3.61, SD = 1.20). Amotivation
was relatively low (M = 2.36, SD = 1.29). See Table A4 in the Ap-
pendix for a full overview of the descriptives and correlation
coefficients.

Randomization Check

We performed the same analyses as in Study 1 and 2 to check
for randomization of participants across the two conditions and
included age, gender, goal strivings, autonomous motivation,
controlled motivation, and amotivation as dependent variables.
Results showed that randomization was successful (all ps. .079).

Main Analyses

We ran a chi-square analysis to analyze the effect of the default
nudge on the likelihood of participating in the longer version. The
default nudge had a small but significant effect, v2(1) = 5.04, p =
.025, OR = 1.48, such that more participants chose the longer ver-
sion in the default condition (46.9%) than in the control condition
(37.4%).

To analyze whether motivation moderates nudge effectiveness,
we conducted separate hierarchical logistic regressions on the like-
lihood of participating in the longer version, starting with the
default nudge in Step 1 (with the control condition coded as 0 and
the default condition coded as 1), the motivation measures in Step
2, and the interaction effect in Step 3. Not surprisingly, the default
nudge turned out significant in our regression models as well (b =
.20, p = .025, RN

2 = .01). Model fit did not improve by adding
main effects for goal strivings (p = .412), autonomous motivation
(p = .161), controlled motivation (p = .502), or amotivation (p =
.602), nor did it improve by adding interaction effects (all ps .
.280), and no main effects of or interaction effects with motivation
for helping other people were found.

Motivation Sustainability

Because the second part of Study 3 was framed as a study on
sustainability, we were also interested in the role of motivation to
make sustainable choices in relation to the effectiveness of the
nudge. We analyzed this by conducting the same hierarchical
logistic regressions as for motivation for helping other people, but
then with goal strivings, autonomous motivation, controlled
motivation, and amotivation for making sustainable choices (see
Table 3 for the complete regression results). Adding goal strivings
to the base model improved model fit (RN

2 = .03, p = .003), and
goal strivings for making sustainable choices significantly pre-
dicted the likelihood of participating in the longer version (b = .27
p = .003). Similarly, adding autonomous motivation to the base
model improved model fit (RN

2 = .03, p = .017), and autonomous
motivation for making sustainable choices significantly predicted
the likelihood of participating in the longer version (b = .21, p =
.018). Adding controlled motivation to the base model did not
improve model fit (p = .491). Adding amotivation for making sus-
tainable choices to the base model marginally significantly
improved model fit (RN

2 = .02, p = .060), and amotivation for
making sustainable choices marginally significantly predicted the
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likelihood of participating in the longer version (b = �.17, p =
.062). Adding interaction terms did not improve model fit for any
of the motivational constructs (all ps. .185).
To analyze whether the default adds an increased propensity of

choosing the desired option, we also ran stepwise regressions start-
ing with motivation for making sustainable choices in Step 1 and
adding the condition variable in Step 2. These analyses consis-
tently revealed that the default predicted the likelihood of partici-
pating in the longer version when accounting for motivation with
small but significant improvements in model fit of RN

2 = .01 (see
the online supplemental materials for full details).

Discussion

In Study 3 we again found a significant default effect and
showed that the default manipulation increased participation in the
longer questionnaire. We intended to replicate findings from Study
1 and 2 with another default nudge that we anticipated to qualify
as a different kind of behavior than the behaviors studied in Study
1 and 2. We expected to find effects of goal strivings and autono-
mous motivation to help other people on our behavior of interest
(participating in a longer version). Yet, it seems that this behavior
was not seen as an act of helping other people, as our motivational
measures of helping other people did not have any predictive
value. This was also affirmed by anecdotal evidence from the
open-ended question at the end of the study, in which participants
could enter any final thoughts after the debriefing. In this open-
ended question, some participants indicated that they would only
regard participating in a longer questionnaire as helping other peo-
ple if they knew whom they would be helping, which was not the
case in our study. This complicated the goal of answering our
main research question on the role of motivation.
However, we informed participants that the second study

would be about sustainability and had included measures of
motivation for making sustainable choices in the first study. Ex-
ploratory analyses revealed that the motivation to make sustain-
able choices did affect the decision to participate in a longer

version of our questionnaire on sustainability, and thus it is
likely that participants attributed this decision as an act of sus-
tainability. When looking at the role of motivation to make sus-
tainable choices in nudging participation in a longer version on
sustainability, a similar pattern of results emerged as in Studies 1
and 2. Autonomous motivation and goal strivings had positive
main effects on the decision, amotivation had a (marginally sig-
nificant) negative main effect on the decision, but controlled
motivation did not affect the decision. We also did not find any
significant interaction effects.

General Discussion

In three high-powered studies we investigated the role of moti-
vation for the effectiveness of nudging interventions. How nudges
and motivation together predict behavior was thus far not clear,
nor whether relatively small interventions like nudges can in fact
add an increased propensity to perform desirable behavior when
accounting for people’s motivation. To address this, we conducted
three studies with different types of defaults across different be-
havioral domains, and we focused on a generic measure of motiva-
tion strength (goal strivings) as well as on autonomous motivation,
controlled motivation, and amotivation.

Across three studies we consistently found significant default
effects. The effect sizes varied greatly and were thus heteroge-
nous across the three studies, ranging from small (Study 3) to
very large (Study 2). This is consistent with a recent meta-analy-
sis which revealed an average medium to large effect size of
defaults, but with considerable heterogeneity across studies
(Jachimowicz et al., 2019). In our studies, the size of the default
effect was likely to be contingent on the operationalization of the
default as well as the impact of the choice on behavior. For
example, in Study 2—the study with the largest effect size—we
implemented an all-or-nothing default such that all 14 amenities
were either preselected or not. In contrast, in Study 3—the study
with the smallest effect size—only one option was preselected
and the nudged choice had immediate behavioral implications.

Table 3
Logistic Regression Model for Motivation to Make Sustainable Choices, and With the Likelihood of Participating in the Longer Version
as Dependent Variable (Study 3)

Step DRN
2 b (SE) b OR 95% CI OR z p

Step 1 0.01 .025
Constant �0.52 (0.13) 0.60 [0.47, 0.76] �4.13 ,.001
Default 0.39 (0.17) 0.20 1.48 [1.05, 2.08] 2.24 .025

Step 2 – Goal strivings 0.02 .003
Constant �1.47 (0.35) 0.23 [0.11, 0.45] �4.20 ,.001
Default 0.39 (0.18) 0.19 1.48 [1.05, 2.10] 2.23 .025
Goal strivings 0.20 (0.07) 0.27 1.23 [1.07, 1.41] 2.96 .003

Step 2 – Autonomous motivation 0.01 .017
Constant �1.37 (0.39) 0.25 [0.12, 0.54] �3.55 ,.001
Default 0.39 (0.18) 0.20 1.48 [1.05, 2.09] 2.24 .025
Autonomous motivation 0.16 (0.07) 0.21 1.17 [1.03, 1.34] 2.36 .018
Step 2 – Controlled motivation 0.00 .491

Step 2 – Amotivation 0.01 .060
Constant �0.22 (0.20) 0.81 [0.54, 1.20] �1.06 .288
Default 0.39 (0.18) 0.20 1.48 [1.05, 2.09] 2.24 .025
Amotivation �0.13 (0.07) �0.17 0.88 [0.77, 1.01] �1.86 .062

Note. bs are X-standardized. N = 544.
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Nevertheless, in line with previous studies we found robust evi-
dence in the current set of studies that defaults can effectively
steer behavior across a range of different behaviors with practi-
cally meaningful effect sizes.
We also found consistent evidence over different behavioral

domains that goal strivings and autonomous motivation signifi-
cantly predict behavior in the presence of a default. That is,
across the behavioral domains of healthy eating and sustainabil-
ity, and thus across proself and prosocial nudges, we found that
goal strivings and autonomous motivation had a significant main
effect on the behavior of interest. This corroborates findings
from studies on the role attitudes in nudges’ effectiveness (Kai-
ser et al., 2020; Kuhn et al., 2021; Taube & Vetter, 2019; Vetter
& Kutzner, 2016), which have also revealed main effects only on
behavioral outcomes. Controlled motivation did not affect our
behavioral outcomes in Study 1 and 3, whereas it significantly
predicted sustainable behavior in Study 2, but with negligible
predictive power and little practical significance. We thus
showed that autonomous motivation is a consistent driver of
healthy and sustainable behavior, whereas controlled motivation
is not. This is largely in line with previous studies based on self-
determination theory which have shown larger and more consist-
ent effects of more self-determined motivations across a range of
healthy and sustainable behaviors (e.g., Hagger et al., 2014; Pel-
letier, 2002). Finally, amotivation negatively affected our behav-
ioral outcomes, but we only analyzed amotivation exploratory
and with low internal reliability. We do note that in Study 3 we
did not find any effects of motivation to help other people, but in
retrospect we believe that participants did not consider the
behavior of interest as an act of helping other people but rather
as an act of sustainability because the cover story instructed
them that the study would be about this topic.
Across the three studies, we did not observe any significant

interaction patterns between the default nudge and motivation. We
did not test for equivalence or weigh the strength of evidence for
this null-effect, but we can conclude that we have not found evi-
dence that the default effect was moderated by a certain level or
type of motivation in our sample. The absence of these interaction
effects could imply that motivation does not constitute a boundary
condition for nudge effectiveness. Yet, we believe that this conclu-
sion is premature, given that people were already moderately to
strongly motivated to perform the behavior that was stimulated.
Because most nudges are intended to stimulate rather undisputed
and simplified behaviors, we are not the first to encounter this
practical limitation (e.g., Venema et al., 2019). Nevertheless, given
these high scores on motivation, it was particularly relevant to
observe that the default nudges still stimulated behavior when
accounting for this strong motivation, suggesting that defaults do
indeed have added value for motivated behavior. If motivation
were to form a boundary condition such that people who are not
motivated will not be nudged, one would require a more contro-
versial behavior or a more diverse sample with more variation in
the types and strength of motivation. In a way, this could eventu-
ally become more of a theoretical exercise than a practically in-
formative discussion, as nudges are by and large intended to
stimulate behaviors that are either beneficial for individuals them-
selves or society at large, but it nevertheless remains an important
void in nudging research to fill.

Implications

In line with previous studies, we show that defaults can have a
considerable impact on choice outcomes, but that people are still
capable of deviating from the status quo (e.g., Van Gestel et al.,
2020a). In a way one could compare this with the anchoring and
adjustment heuristic (Tversky & Kahneman, 1974). The default
sets an anchor, from which people can adjust according to the
strength and type of motivation. Those who are strongly autono-
mously motivated are still capable of making more healthy or sus-
tainable choices, whereas those who are less motivated, or
amotivated, are capable of making less healthy or sustainable
choices. Relative to each other, results showed that motivation
was a stronger predictor in Study 1 and 3, but that the default had
a higher impact on sustainable decisions in Study 2.

These findings have practical implications for policymakers
who wish to steer behavior according to the libertarian paternalism
principle (Thaler & Sunstein, 2003). Our results show that defaults
are indeed paternalistic in the sense that policymakers have to
make a normative decision about what option to make the default,
but also that they are libertarian in the sense that individuals
can adjust from this anchor according to their own motivation.
Yet, policymakers do have to be aware of the absolute strength of
the default manipulation, which can differ across types of defaults,
as well as its relative strength in relation to motivation, as our
studies point out that in some cases the environment may have
a larger effect on behavioral outcomes than intraindividual
tendencies.

Similarly, this finding has implications for the debate on the
ethics of nudges, which is extensively held based on theoretical
assumptions. It is often assumed that nudges may violate
autonomy through manipulation (Hansen & Jespersen, 2013; Wil-
kinson, 2013), and need for autonomy may be decreased if
defaults are installed for choices that would be fairly simple to
make without the nudge (Arvanitis et al., 2020). Yet, for more
complex choices this hampering effect on autonomy does not
seem to exist, and recent insights have also inspired the perspec-
tive that nudges may support people live their lives without the
necessity of continuous deliberation to act upon their intentions
(De Ridder et al., 2020; Vugts et al., 2020). The current studies
offer empirical data to inform this debate and demonstrate that
default nudges are effective in stimulating behavior that people are
generally motivated for. According to Bovens (2009), nudges that
bring people’s actions in line with their own preferences, or
nudges that are in people’s own interest, are more legitimate. In
our studies we could argue that this was the case. Across all three
studies, the default effects did not cancel out any motivational
effects but instead gave people an additional push in performing
the behavior that they were motivated for. In fact, in our studies,
in which people were overall highly motivated to perform the de-
sirable behavior, one could argue that the default leverages indi-
vidual’s motivation, a phenomenon referred to as facilitation
(Saghai, 2013). Yet, the more crucial question for the legitimacy
of nudging is whether actions would remain in line with people’s
own intentions if those are opposite of the intention of the nudge.
The implications of the current studies for the ethics of nudging
are thus limited to the higher spectrum of motivational strength,
whereas concerns are more pronounced for the lower spectrum.
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Limitations and Future Research

There are several limitations to our studies that should be taken
into account when interpreting these findings. First and foremost,
our studies are limited to behaviors that people, at least on a group
level, are moderately to highly motivated for. On average, motiva-
tion for healthy eating and making sustainable choices was rela-
tively high in our samples, and these behaviors are the two most
frequently nudged behaviors in empirical research (Szaszi et al.,
2018). One could argue that these kinds of behaviors that people
are motivated for are ideally suitable for nudging and that this
makes it more legitimate, but the legitimate use of nudges in em-
pirical research could eventually hinder gaining further insights in
possible boundary conditions. The implications of these studies
are mostly applicable to the idea of nudging for the common good,
although it may not shed as much light on those individuals who
are clearly opposed to this given behavior. The linear trends that
we found in our studies should thus be interpreted with caution,
and future research should investigate whether these trends hold for
behaviors with more variation in motivational strength across people.
Especially, further research is needed to study the role of motivation in
nudging people with low motivation (i.e., counteractive motives) and
(stronger) amotivation (i.e., indifference), because in our studies we
were only able to include amotivation exploratorily with poor to ques-
tionable internal reliability. We expect that the reduction of meat con-
sumption could be an interesting behavior of interest for future research
on boundary conditions, because the motivation to perform this behav-
ior is less widespread across the population with a substantial group of
fully committed meat eaters (Malek et al., 2019). Furthermore, another
approach where defaults are installed that promote unhealthy or unsus-
tainable options could aid in painting a completer picture of the rela-
tionship between motivation and nudge effectiveness.
Another limitation of our studies is that we only used default

nudges, which are oftentimes referred to as the most prototypical
type I nudge (i.e., requiring the least cognitive effort to be effec-
tive; Hansen & Jespersen, 2013; Jung & Mellers, 2016; Sunstein,
2016). A remaining question is whether our results, which are ro-
bust across different types of defaults, are also robust across differ-
ent types of nudges, such as social proof (Venema et al., 2020) or
environmental restructuring (Van Gestel et al., 2018, 2020b).
Finally, it should be noted that we only measured motivation, and
that manipulations of motivation could further strengthen the evi-
dence base.

Conclusions

In conclusion, we have shown that a default nudge and motiva-
tion both have a main effect on behaviors that people are at least
moderately motivated for. The default nudge sets the anchor, from
which people can adjust according to the type and strength of their
motivation. This implies that autonomous decision making is still
possible, even if the environmental manipulation may have a con-
siderable effect on behavior. If nudges are indeed implemented as
they are intended (i.e., “Nudge for good”), they will likely support
people to act in line with their own motivation. However, our
results are limited to those cases in which the goal of the nudge is
in line with the motivational orientation of the individual, and
future research is still required to study whether nudges leave

room for an emergency exit in case the direction of the nudge is
against people’s own wishes.
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Appendix

Descriptives and Correlation Coefficients

Table A1
Descriptives and Correlation Coefficients for Autonomous Motivation, Controlled Motivation, and
Goal Strivings for Eating Healthily (Study 1)

Variable M (SD) Range 1 2 3 4

1. Goal strivings 4.95 (1.14) 1–7 (.77)
2. Autonomous motivation 5.53 (1.02) 1–6.50 .73*** (.86)
3. Controlled motivation 3.31 (1.23) 1–7 .30*** .21*** (.82)
4. Amotivation 2.47 (1.11) 1–6 �.46*** �.50*** .02 (.56)

Note. Cronbach’s alphas are shown in the diagonal. N = 635.
*** p , .001.

Table A2
Descriptives and Correlation Coefficients for Autonomous Motivation, Controlled Motivation, and
Goal Strivings for Making Sustainable Choices (Study 2)

Variable M (SD) Range 1 2 3 4

1. Goal strivings 4.65 (1.22) 1–7 (.87)
2. Autonomous motivation 4.87 (1.34) 1–7 .78*** (.93)
3. Controlled motivation 3.33 (1.14) 1–7 .33*** .36*** (.81)
4. Amotivation 2.70 (1.26) 1–7 �.47*** �.55*** �.17*** (.67)

Note. Cronbach’s alphas are shown in the diagonal. N = 534.
*** p , .001.
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Table A3
Descriptives and Correlation Coefficients for Autonomous Motivation, Controlled Motivation, and
Goal Strivings for Helping Other People (Study 3)

Variable M (SD) Range 1 2 3 4

1. Goal strivings 5.37 (1.07) 1.25–7 (.81)
2. Autonomous motivation 5.26 (1.08) 1.50–7 .67*** (.84)
3. Controlled motivation 3.78 (1.18) 1–7 .29*** .30*** (.80)
4. Amotivation 2.33 (1.09) 1–6.67 �.25*** �.28*** .22*** (.58)

Note. Cronbach’s alphas are shown in the diagonal. N = 544.
*** p , .001.

Table A4
Descriptives and Correlation Coefficients for Autonomous Motivation, Controlled Motivation,
and Goal Strivings for Making Sustainable Choices (Study 3)

Variable M (SD) Range 1 2 3 4

1. Goal strivings 4.66 (1.31) 1–7 (.79)
2. Autonomous motivation 5.30 (1.33) 1–7 .79*** (.93)
3. Controlled motivation 3.61 (1.20) 1–6.67 .37*** .44*** (.79)
4. Amotivation 2.36 (1.29) 1–6 �.48*** �.56*** .10* (.68)

Note. Cronbach’s alphas are shown in the diagonal. N = 544.
* p , .05. *** p , .001.
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