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Abstract

People apply more frequently when “apply” is the default
choice (Apply Default architecture) than when “do not apply”
is the default choice (Not-Apply Default architecture).
However, Apply Default architecture might let them make
choices inconsistent with their preferences as this architecture
is counterintuitive. Those trying to apply might mistakenly
choose to not apply under Apply Default architecture. In this
study, we hypothesizedthat people’s choicesunder No-Default
architecture (i.e., a choice architecture without a default option)
are less consistent with those under Apply Default architecture
than those under Not-Apply Default architecture (Hypothesis
1). We also hypothesized that people who spent more time on
making decisions would make choices consistent with their
preferences because when people spend sufficient time to
understand the construction of Apply Default architecture, they
can make choices consistent with their preferences (Hypothesis
2). We recruited 997 participants and asked them to make
decisions under No-Default and Default architectures (Apply
Default or Not-Apply Default architecture). The results
supported both Hypothesis 1 and Hypothesis 2. A method to
help applicants make choices consistent with their preferences
is finally discussed.

Keywords: choice architecture; decision-making; default
nudge; application rate

Introduction

Many studies have demonstrated that the choice architecture
can alter the decisions of individuals (Johnson & Goldstein,
2003). Manipulating the default choice (i.e., the preselected
option that people are assumed to select if they do not specify
otherwise (Brown & Krishna, 2004)) can influence decisions,
even when respondents have both options—to apply or not to
apply—and their freedom of choice is unrestricted. This
phenomenon is called the default nudge. People are more
likely to decide to “apply” when it is the default choice than
when “not to apply” is the default choice (Johnson &
Goldstein, 2003; Madrian & Shea, 2001). Certain
government policies are designed based on the findings on

default nudge. For example, in 2020, the United Kingdom
switched the default choice regarding organ donation after
death from “no organ donation” to “organ donation” to
increase the application rate.

An issue with default nudges

However, at least one important issue has emerged from the
default nudge approach: people may mistakenly express
preferences that differ from their own when certain options
are set as defaults (Wilkinson, 2013). Tor (2020) pointed out
that nudges may lead people to make choices inconsistent
with their preferences. Indeed, some people mistakenly
express their preferences under a choice architecture in which
“apply” is the default choice (Apply Default architecture). In
2020, Japanese people filled out a checkbox application form
that enquired whether they preferred to receive COVID-19
relief from the Japanese government in the form of cash
payments. The default option was to “apply” and people were
instructed to check a box if they did not want to apply.
Although this choice architecture was expected to increase
the application rate (Johnson & Goldstein, 2003), numerous
people were reported to have mistakenly checked the box and
expressed that they did not want to apply, although they did
want to apply (Kato & Miwa, 2020).

This inconsistency between people’s personal and
expressed preferences is problematic because a nudge, by
definition, does not restrict any options (Thaler & Sunstein,
2021), and it is assumed that people can express their
preferences both under Apply Default and Not-Apply Default
architectures. Imagine a situation where people prefer to
donate, but mistakenly decide not to donate under Apply
Default architecture. In this situation, they are prevented from
conducting socially desirable behavior (i.e., donating) by
Default architecture. The inconsistency of the preferences
expressed under Default architecture and people’s actual
preferences is a problem that must be addressed. However, to
the best of our knowledge, no study has thus far investigated
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whether the preferences expressed under a particular choice

architecture are consistent with people’s personal preferences.

In this study, we examined the consistency between
people’s preferences and their preferences expressed under
an architecture with a specific option set as the default
(hereafter, Default architecture). We explored which Default
architecture (i.e., Apply Default architecture or Not-Apply
Default architecture) more strongly encouraged people to
make a choice consistent with their preferences by comparing
two types of consistencies: (i) the consistency of the choices
under Apply Default architecture and those under a choice
architecture without a default option (hereafter, No-Default
architecture) and (ii) the consistency of the choices under
Not-Apply Default architecture and those under No-Default
architecture. We focused on the decisions under No-Default
architecture and regarded them as approximations of people’s
preferences because they were unaffected by the default
choice.

The consistency between people’s preferences and
preferences expressed under Default architecture

We focused on the checkbox format and examined whether
Default architecture induced people to mistakenly select a
choice that differed from their preference. We regard
decisions under No-Default architecture as approximations of
people’s preferences and hypothesize that the consistency of
the choices under No-Default and Apply Default
architectures is lower than that of the choices under No-
Default and Not-Apply Default architectures. This is because
Apply Default architecture is counterintuitive in that people
need to take action (i.e., checking the box) not to apply.
Applying is an active behavior; thus, it is natural to assume
that checking a box is required to reveal one’s preference to
apply. Indeed, Not-Apply Default architecture has been
adopted in various situations (Dearie, 2021), and
approximately 70% of people were found to have selected not
applying (e.g., not to be an organ donor) as the default choice
in a prior study (McKenzie et al., 2006). Additionally, in the
abovementioned Japanese case, even people who preferred to
apply mistakenly checked the box under Apply Default
architecture and expressed their preference to not apply for
special cash payments (Kato & Miwa, 2020). This case
implies that people may fail to express their preferences
under Apply Default architecture. Based on these
assumptions, we propose the following hypothesis:

Hypothesis 1: The consistency of the choices under No-
Default and Apply Default architectures is lower than that of
the choices under No-Default and Not-Apply Default
architectures.

How can people make choices consistent with their
preferences?

Then, in what situations are people more likely to make
choices consistent with their preferences? We investigate this
question based on the concept of nudge plus. Nudge plus is
“an intervention that has a reflective strategy embedded into
the design of a nudge” (Banerjee & John, 2021; p.2) and tries

to respect “the ability of individuals to decide for themselves
to granting autonomy” (Banerjee & John, 2021; p.9). People
might make choices consistent with their preferences when
they think more deliberately.

In this study, we hypothesize that people make choices
more consistent with their preferences when they spend more
time on making decisions. According to White et al. (2021),
people might not consider or understand choice alternatives
when they do not spend sufficient time on making decisions.
They demonstrated that people are more likely to apply under
Apply Default architecture than under Not-Apply Default
architecture when they have limited time to make decisions,
while the difference was not found when they have sufficient
time to make decisions. Based on this, we examine the
following hypothesis.

Hypothesis 2: People are more likely to make choices
consistent with their preferences when they spend more time
on making decisions.

Overview of this study

We conducted this study to investigate our two hypotheses.
Participants were asked to (i) make decisions under No-
Default architecture and (ii) make decisions under Default
architecture. In decision (ii), half of the participants were
asked to make decisions under Apply Default architecture,
while the other half were asked to make decisions under Not-
Apply Default architecture. We measured how long they
spent on making decisions.

We examined Hypothesis 1 by comparing the consistency
between decisions (i) and (ii) under Apply Default
architecture and the consistency between decisions (i) and (ii)
under Not-Apply Default architecture. We examined
Hypothesis 2 by investigating whether participants who spent
more time on making decisions were more likely to make
choices consistent with their preferences.

Method

This study was part of a research project that examined the
hypothesis that the application rate under Apply Default
architecture is lower (higher) than that under Not-Apply
Default architecture when more (fewer) than half of people
apply under No-Default architecture. We manipulated the
decision-making tasks (the details are described below) to
examine this hypothesis, but the detail of this hypothesis is
not presented in this paper owing to space limitations.

Experimental design

We manipulated the choice architecture to examine
Hypothesis 1. All the participants made decisions under
Default and No-Default architectures (within-participants
design). For Default architecture, we also manipulated the
default options. Half of the participants were required to
make decisions under Not-Apply Default architecture and the
other half were required to make decisions under Apply
Default architecture (between-participants design). That is,
half of the participants made decisions under Apply Default
and No-Default architectures, while the other half made

3529



Table 1. Checkbox under No-Default architecture.

Campaign (5,000 yen worth of points)

Apply

O

Not-Apply
O

Table 2. Checkbox under Not-Apply Default and Apply Default architectures.

Campaign (5,000 yen worth of points)

O

Table 3. Number of participants assigned to Not-Apply Default and Apply Default architectures for each decision-making task

Decision-making task

Not-Apply Default

Apply Default

Decision H (Decision for which more than half of the
participants applied under No-Default architecture)
Decision L1 (Decision for which fewer than half of the
participants applied under No-Default architecture)
Decision L2 (Decision for which fewer than half of the
participants applied under No-Default architecture)

399 400
402 397
401 398

decisions under Not-Apply Default and No-Default
architectures. This approach enabled the comparison of the
two types of consistencies.

Under No-Default architecture, the participants were asked
to check the box under “apply” or “not apply” depending on
whether they wanted to apply or not apply (Table 1). Under
Not-Apply Default architecture, the participants were asked
to check the box (Table 2) if they wanted to apply and refrain
from checking it if they did not want to apply. Under Apply
Default architecture, the participants were asked to check the
box (Table 2) if they did not want to apply and refrain from
checking it if they wanted to apply. Based on the previous
case on the application form for COVID-19 relief in Japan
(Ministry of Internal Affairs and Communications, 2020), we
did not provide a detailed description (e.g., “Applying to the
campaign” or ‘“Not applying to the campaign”) next to the
checkbox.

The participants were asked to conduct three types of
decision-making tasks (Table 3): one required a decision for
which more than half of them were expected to apply under
No-Default architecture (decision on a high base rate;
hereafter referred to as “Decision H”) and the remainder
required decisions for which fewer than half of them were

expected to apply under No-Default architecture (two
decisions on a low base rate; hereafter referred to as
“Decision L1” and “Decision L2”). The participants
performed all three decision-making tasks. In Decision H,
they were asked to decide whether to apply for 5,000 yen
worth of points. We set up this task based on an actual
problem: whether to receive cash payments as COVID-19
relief from the Japanese government (Kato & Miwa, 2020).
As more than 95% of households applied for the payments
(Chunichi Shimbun, 2020), we assumed that more than half
of the participants would apply for Decision H. As expected,
for Decision H, 66.39% of the participants applied under No-
Default architecture. In Decisions L1 and L2, the participants
were asked to decide whether to donate. Total donations were
591 billion yen in Japan in 2007, which was only 0.11% of
nominal GDP (Japan Cabinet, 2022). Although these data are
from 15 years ago, we assumed that fewer than half of the
participants would choose to donate. As expected, for
Decisions L1 and L2, only 15.28% and 15.50% of the
participants applied under No-Default architecture,
respectively.

Figure 1. Flow of the experimental tasks

Task 1: Decision under No-Default choice architecture (Participants made

three decisions)

Decision H under No-Default choice
architecture

architecture

Decision L1 under No-Default choice

¥

Task 2: Unrelated tasks

hd

Task 3: Decision under Default choice architecture (Participants made three decisions)

Decision H under Not-Apply Default OR
Apply Default architecture

Decision L1 under Not-Apply Default D
OR Apply Default architecture B
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Figure 2. Experimental tasks under No-Default (Top), Not-
Apply Default (Middle), and Apply Default (Bottom)
architectures.

Suppose the government ran a campaign offering points worth up to 5,000 yen to people
who shopped online to curb the drop in demand due to an increase in consumption tax and
spread of COVID-19 as well as to promote online shopping. After signing up, you would
receive up to 5,000 yen worth of points for every online purchase they make over the
next year. Would you like to apply for this campaign?

Apply Not-Apply

Campaign
(5,000 yen worth of points) o O

Suppose the government ran a campaign offering points worth up to 5,000 yen to people
who shopped online to curb the drop in demand due to an increase in consumption tax and
spread of COVID-19 as well as to promote online shopping. After signing up, you would
receive up to 5,000 yen worth of points for every online purchase they make over the
next year. Would you like to apply for this campaign? If yes, then please click the checkbox
for “Campaign (5,000 yen worth of points)” below. If not, then please do not click the
checkbox; click the arrow button (I>) at the bottom of the page to continue

Campaign O
(5,000 yen worth of points)

Suppose the government ran a campaign offering points worth up to 5,000 yen to people
who shopped online to curb the drop in demand due to an increase in consumption tax and
spread of COVID-19 as well as to promote online shopping. After signing up, you would
receive up to 5,000 yen worth of points for every online purchase they make over the
next year. Would you like to apply for this campaign? If not, then please click the checkbox
for “Campaign (5,000 yen worth of points).” If yes, then please do not click the checkbox;
click the arrow button ([>) at the bottom of the page to continue.

Campaign O
(5,000 yen worth of points)

Participants

We used G*Power version 3.1.9.7 (Faul et al., 2007) to
calculate the minimum required sample to conduct a y? test
withw=.13, a =.05, power= .95, and one degree of freedom.
The minimum sample size was 769 participants. We collected
data from 997 people in Japan aged 20-69 years through a
research company (Rakuten Insight;
https://insight.rakuten.co.jp/en/).  We  excluded 196
respondents with missing data and two respondents who
indicated their ages as 9 and 100 years. Thus, data from 799
respondents were analyzed (Mage = 47.92, SDage= 11.49;
male: 447 participants, female: 347 participants, other: 5
participants). Table 3 presents the number of participants
assigned to Not-Apply Default and Apply Default
architectures for each decision-making task (Decisions H, L1,
and L2). All the participants were asked to provide written
informed consent to participate in this online study after
being informed of the experiment’s purpose.

Experimental tasks and procedures

As shown in Figure 1, the participants made their decision
under No-Default architecture (Task 1) followed by Default
architecture (Task 3). They were asked to conduct an

irrelevant task (Task 2) before the decision-making under
Default architecture. This is because decisions under No-
Default architecture may affect the following decisions under
Default architecture. In Task 1, the participants made three
decisions (Decisions H, L1, and L2) under No-Default
architecture. In Task 2, they thenengaged in an unrelated task
in which they were asked to indicate the amount of money
that was as attractive as a gamble with a specific probability
of winning 10,000 yen. In Task 3, the participants performed
the three decision-making tasks (Decisions H, L1, and L2)
under Default architecture (i.e., Not-Apply Default
architecture or Apply Default architecture). The choice
architecture was independently and randomly determined for
each decision-making task. As an example, experimental
tasks for Decision H under No-Default, Not-Apply Default,
and Apply Default architecture were depicted in Figure 2.

Results

Examination of Hypothesis 1

We tested Hypothesis 1: The consistency of the choices under
No-Default and Apply Default architectures is lower than that
of the choices under No-Default and Not-Apply Default
architectures. As shown in Table 4 and Figure 3, the
consistency of the choices under No-Default and Not-Apply
Default architectures was significantly higher than that of the
choices under No-Default and Apply Default architectures
for all the decision-making tasks (Decision H: 21y = 63.51, p
<.001, ¢ = .29; Decision L1: y2qy=107.64, p <.001, ¢ =.37;
Decision L2: ¥?qy = 107.00, p < .001, ¢ = .37). This result
supported Hypothesis 1.

Examination of Hypothesis 2

We tested Hypothesis 2: People are more likely to make
choices consistent with their preferences when they spend
more time on making decisions. Before examining the
hypothesis, we excluded the data that were three or more
standard deviations above the mean. The average times spent
making decisions under Default architecture were 16.87,
15.91, and 16.84 seconds in Decisions H, L1, and L2,
respectively. Moreover, the standard deviations were 17.78,
21.31, and 16.42, respectively. In total, we excluded the data
of 28 participants and analyzed 771 participants’ data.

We conducted a logistic regression analysis. The
dependent variable was decision consistency, defined as
consistency with those made under No-Default architecture
(Consistent = 1, Inconsistent = 0). The independent variables
were the choice architecture (Not-Apply Default = 1, Apply
Default = 0) and the time spent on making decisions under
Default architecture.

First, we found a statistically significant main effect of the
choice architecture (b = 1.54, p < .001 for Decision H; b =
1.39, p <.001 for Decision L1; b =1.90, p <.001 for Decision
L2; Figure 4). The consistency of the choices under No-
Default and Not-Apply Default architectures was higher than
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Table 4. The number of participants who applied (or did not apply) under No-Default and Not-Apply Default architectures.

Decision H Not-Apply Default architecture Apply Default architecture
Applied Did not apply Applied Did not apply
No-Default architecture ~ Applied 235 51 140 147
Did not apply 41 55 55 58
Decision L1 Not-Apply Default architecture Apply Default architecture
Applied Did not apply Applied Did not apply
No-Default architecture ~ Applied 48 18 22 39
Did not apply 56 280 175 161
Decision L2 Not-Apply Default architecture Apply Default architecture
Applied Did not apply Applied Did not apply
No-Default architecture ~ Applied 36 15 22 39
Did not apply 62 288 179 158

Figure 3. Choice architecture and consistency of the choices
under No-Default and Default architectures for each
decision-making task

Consistency Consistency
in Decision H in Decision L1
100 100 100

Consistency
in Decision L2

Consistency (%)
Consistency (%)
]
Consistency (%)
ra @ -

Aaply Default  Not-Apply Default
Aschitecture

Mot-Aply Default Aaply Default W

ppiy Defaus Mo y - Defaut
Architecture

y Apply
Architecture

Figure 4. Time spent on making decisions and consistency
of the choices under No-Default and Default architectures
for each decision-making task

Corsistancy
n Decision i Decision L2

Caonsisienay

that of the choices under No-Default and Apply Default
architectures. This result supported Hypothesis 1.

Second, we found a statistically significant main effect of
the time spent on making decisions (b = 0.05, p < .001 for
Decision H; b = 0.04, p < .001 for Decision L1; b = 0.05, p
< .001 for Decision L2). The participants who spent longer
making decisions were more likely to make choices
consistent with their preferences. This result supported
Hypothesis 2.

Third, we did not find a statistically significant interaction
effect (b =-0.01, p <.74 for Decision H; b =0.03, p < .12 for
Decision L1; b =-0.01, p <.76 for Decision L2).

Additional analysis: Is Apply Default architecture
more counterintuitive than Not-Apply Default
architecture?

We additionally examined whether Apply Default
architecture was counterintuitive. If it was true, people would
spend more time on making decisions under Apply Default
architecture than under Not-Apply Default architecture. We
conducted an analysis of variance, with the time spent on
making decisions under Default architecture as the dependent
variable. The independent variables were the choice
architecture (Apply Default or Not-Apply Default) and
decision consistency (Consistent or Inconsistent). As the
skewness of the dependent variable was high, we log-
transformed it before the analysis. Through this
transformation, the absolute skewness value decreased from
1.25 to 0.40.

First, we found a statistically significant main effect of the
choice architecture for Decision H (F [1, 767] = 8.66, p <.01,
n?p =.01) and for Decision L2 (F[1, 767] =5.31, p<.03,n%
=.01; Figure 5). The participants spent more time on making
decisions under Apply Default architecture than under Not-
Apply Default architecture. This result implies that Apply
Default architecture was counterintuitive for the participants.
There was no main effect of the choice architecture for
Decision L1 (F [1, 767] = 1.34, p <.25, 1% =.00).

Second, we found a statistically significant main effect of
decision consistency (F [1, 767] = 44.45, p < .001, n%, = .05
for Decision H; F [1, 767] = 32.67, p < .001, n%, = .04 for
Decision L1; F [1, 767] = 41.14, p < .001, n?, = .05 for
Decision L2). The participants who made choices consistent
with their actual preferences spent more time on making
decisions under Default architecture than those who made
choices inconsistent with their actual preferences.
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Figure 5. Log-transformed time spent on making
decisions under Default Architecture for each decision-
making task

Decision Time
in Decision L2

Decision Time
in Decision L1

Decision Time
in Decision H

g-Transformed Decision Time
Log-Transformed Decision Time
Log-Transformed Decision Time

Third, we did not find a statistically significant interaction
effect (F [1, 767] =0.31, p < .58, n% = .00 for Decision H; F
[1, 767] =0.11, p < .74, n% = .00 for Decision L1; F[1, 767]
=1.18, p < .28, n?, = .00 for Decision L2).

Discussion

Summary of the results

In this study, we examined whether people’s choices under
Default architecture were consistent with their preferences.
We regarded decisions under No-Default architecture as
approximations of people’s preferences and demonstrated
that the consistency of the choices under No-Default and
Apply Default architectures was lower than that of the
choices under No-Default and Not-Apply Default
architectures (Figure 3). Further, our additional analysis
partially demonstrated that the participants spent more time
on making decisions under Apply Default architecture than
under Not-Apply Default architecture (Figure 5). These
results imply that Apply Default architecture is
counterintuitive for the participants and might lead them to
make choices inconsistent with their preferences. This
inconsistency should be avoided because nudges should not
restrict their freedom of choice and people should select what
they prefer to select even under Apply Default architecture.

We also focused on the time the participants spent on
making decisions and demonstrated that they were more
likely to make choices consistent with their preferences when
they spent more time on making decisions (Figure 4). This
result implies that by letting people spend more time on
making decisions, they are more likely to make choices
consistent with their preferences. For example, by gradually
displaying the survey question one character at a time, the
participants spent more time on making decisions, which
could have helped them make choices consistent with their
preferences. This suggestion is consistent with the goal and
concept of nudge plus, which adds a reflective strategy into
the design of a nudge and tries to respect people’s autonomy
for decision making (Banerjee & John, 2021). Future studies
must investigate an effective intervention to allow them to
make choices consistent with their preferences.

Limitations

Our study has some limitations. First, it is still unclear
whether participants mistakenly selected choices under Apply
Default architecture which were inconsistent with their
choices under No-Default architecture. When they notice
“apply” is set as a default choice under Apply Default
architecture, even those who did not apply under No-Default
architecture might infer an expectation to apply (c.f.,
information leakage; McKenzie et al., 2006) and change their
preferences. To examine this possibility, future studies
should measure their choices under No-Default architecture
after Default architecture as well as before it. If their
preferences change through noticing “apply” set as a default
choice, they would apply under No-Default architecture after
their decisions under Default architecture. Contrarily, if they
mistakenly apply under Apply Default architecture, they
would not apply under No-Default architecture.

Second, we only focused on a checkbox format
architecture where a short description (e.g., “Campaign’) was
provided next to the checkbox, while a detailed description
(e.g., “Applying to the campaign” or “Not applying to the
campaign”) was not provided. This architecture and
description were based on a previous case on the application
form for COVID-19 relief in Japan (Ministry of Internal
Affairsand Communications, 2020), which added no detailed
description next to the checkbox. However, some choice
architectures add more detailed descriptions next to the
checkbox. When companies ask their users, using checkbox
architectures, whether they would like to receive promotional
e-mails, they sometimes add a more detailed description (e.g.,
“I want to receive news”) next to the checkbox. Future studies
should provide a more detailed description next to the
checkbox and examine these hypotheses.

Third, whether the choices under No-Default architecture
reflect personal preferences remains unclear. We assumed
that the choices under No-Default architecture, which were
not influenced by the default choice, were closer to personal
preferences. This assumption is consistent with the
conventional method for estimating personal preferences
used by Kahneman and Tversky (1979). The participants in
their study were instructed to choose one of two options.
Neither of the two options was set as the default (i.e., No-
Default architecture) and the selected options were regarded
as the participants’ preferences. Future studies should
confirm whether the choices under No-Default architecture
truly reflect personal preferences.

Fourth, our study was not an incentive-compatible
experimental design. Even when participants applied for a
campaign, they did not gain any points. Contrarily, in actual
cases, people can gain actual points when they apply, and
thus they might select a choice consistent with their
preferences even under Apply Default architecture. Relatedly,
people with strong preferences might be more attentive to the
architecture and could make choices consistent with their
preferences (Sunstein, 2017). Future studies should measure
the strength of participants” preferences and conduct
incentive-compatible experimental designs.
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