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Decisional enhancement and autonomy: public attitudes towards
overt and covert nudges
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Abstract

Ubiquitous cognitive biases hinder optimal decision making. Recent calls to assist decision makers in mitigating these
biases—via interventions commonly called “nudges”—have been criticized as infringing upon individual autonomy. We
tested the hypothesis that such “decisional enhancement” programs that target overt decision making—i.e., conscious,
higher-order cognitive processes—would be more acceptable than similar programs that affect covert decision making—
i.e., subconscious, lower-order processes. We presented respondents with vignettes in which they chose between an
option that included a decisional enhancement program and a neutral option. In order to assess preferences for overt or
covert decisional enhancement, we used the contrastive vignette technique in which different groups of respondents were
presented with one of a pair of vignettes that targeted either conscious or subconscious processes. Other than the nature
of the decisional enhancement, the vignettes were identical, allowing us to isolate the influence of the type of decisional
enhancement on preferences. Overall, we found support for the hypothesis that people prefer conscious decisional
enhancement. Further, respondents who perceived the influence of the program as more conscious than subconscious
reported that their decisions under the program would be more “authentic”. However, this relative favorability was
somewhat contingent upon context. We discuss our results with respect to the implementation and ethics of decisional

enhancement.
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1 Introduction

It has been well established that humans do not be-
have as fully rational actors but instead exhibit perva-
sive and predictable biases in decision-making (Ariely,
2008; Tversky & Kahneman, 1974). Efforts to coun-
teract these biases in order to improve the outcome of
decisions could be considered akin to, but distinct from,
traditional cognitive enhancement (Farah et al., 2004) in
that the goal is maximization of the value of choice out-
comes, rather than improvement in particular domains of
cognitive function that contribute to intelligence.! Re-
cent proposals for such “decisional enhancement” have
attracted interest from such diverse disciplines as public
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INote that increasing intelligence alone does not defend against mal-
adaptive decision biases (Stanovich & West, 2008).

policy, psychology, economics, law, and ethics (Jolls et
al., 1998; Camerer et al., 2003; Rachlinski, 2002; Sun-
stein & Thaler, 2003; Trout, 2005; Blumenthal-Barby &
Burroughs, 2012; Bovens, 2009). One well-known idea
proposes modifying the environment in which choices are
made such that individuals are “nudged” into making bet-
ter decisions (Thaler & Sunstein, 2008). For example,
requiring employees to opt out of, rather than opt in to, a
retirement savings program takes advantage of the natural
tendency to select the default option, thereby promoting
the decision to save more for retirement. This approach
has been dubbed “libertarian paternalism” in that a key
feature of such decisional enhancement programs is that,
while certain choices become more likely than others, the
programs do not restrict the range of choices available to
the individual. Although more employees will choose to
save under the program described above, any individual
employee remains free to choose to save any amount they
want, including nothing.

Despite this attempt to preserve the range of avail-
able options, a key ethical issue engendered by the in-
tentional attempt to influence individuals’ choices—even
for their own benefit—is the potential for infringement on
individual autonomy (Blumenthal-Barby & Burroughs,
2012; Dworkin, 1988; Hill, 2007). One line of criticism
suggests that deigning to know which choice is best for
the individual based on presumed objective measures of
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the choice outcome disregards other, unknowable, factors
that contribute to the decision, such as the individual’s
value system (White, 2008). For example, even if partici-
pating in a retirement savings program would objectively
increase an employee’s future wealth she may oppose the
program because it is inconsistent with her higher-order
beliefs about investing, and therefore choosing to not par-
ticipate in the program should not be considered a “poor”
decision. According to this line of criticism, manipulat-
ing how the options are presented with the express pur-
pose of making her more likely to join the program thus
subverts her belief system, which disrespects her dignity
as a person capable of autonomous decisions.

Thus, there is an inevitable tension between the respect
for autonomy and the potentially beneficial outcomes—
for both the individual and society—of improved deci-
sions (Blumenthal-Barby & Burroughs, 2012). It is there-
fore of interest to determine how the public—key stake-
holders in any social engineering program—deems the
acceptability of decisional enhancement, and whether the
degree of acceptability is dependent on particular features
of the program (Castelo et al., 2012; House of Lords Sci-
ence and Technology Select Committee, 2011). Although
some studies have surveyed the levels of acceptance of
generic decisional enhancement programs across differ-
ent populations (Branson et al., 2011), few have exam-
ined the factors of specific programs that may affect ac-
ceptability (Marteau et al., 2011). Our study explores
the question of whether the nature of the influence on
decisions—specifically, whether it is overt or covert, a
dimension particularly relevant for the consideration of
autonomy—affects public acceptability of decisional en-
hancement programs.

In principle, decisional enhancement could affect one
or more of the processes involved in making autonomous
decisions. Three criteria are generally accepted as be-
ing required for a decision to be considered autonomous:
it must be (1) consistent with an individual’s con-
scious, higher-order desires; (2) rational, made with suf-
ficient time and information to allow reflection; and (3)
free from covert external influence (Christman, 1991;
Dworkin, 1976; Dworkin, 1988; Felsen & Reiner, 2011;
Frankfurt, 1971; Sugden, 1991; Taylor, 2005). Overt in-
fluences on decisions—i.e., those of which the decision
maker is aware and can consciously process—do not ap-
pear to violate any of these conditions. Covert influences,
however, present a challenge. While they plainly violate
the third condition and therefore infringe upon autonomy,
they may also be seen to enhance autonomy by increas-
ing the likelihood of a decision aligned with the first con-
dition, their higher-order desires (Trout, 2005). For ex-
ample, subconsciously decreasing hunger (a lower-order
desire) would make refraining from overeating (a higher-
order desire) more likely.
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While some studies suggest that covert influences may
have a greater effect than overt influences on choice out-
come (e.g., Duffy & Verges, 2008; Goldstein et al., 2008;
Nolan et al., 2008; Wisdom et al., 2010), to our knowl-
edge the question of which is more acceptable has not
been addressed empirically. If covert influences are found
to be more acceptable, then the most effective decisional
enhancement programs would also be the most accept-
able, providing a clear path for implementation of such
programs. If, however, covert influences are found to be
less acceptable, then the most effective and most accept-
able strategies would be in conflict and policy makers
would need to consider not only the value of improved
decision making but also the tradeoff in terms of individ-
ual autonomy.

We hypothesized that overt influences would be more
acceptable than covert influences. Consistent with the
multiple necessary conditions for autonomy and the com-
plexity of human decision processes, we found that our
hypothesis was supported within most contexts (eating,
purchasing, exercising, and investing decisions), but not
in another (workplace productivity decisions). We dis-
cuss our findings within the framework of autonomous
decision making, with an eye towards their application to
the policy debate on, and ethics of, decisional enhance-
ment.

2 Method

We used a between-subjects design—the contrastive vi-
gnette technique (Burstin et al., 1980)—to probe pub-
lic attitudes towards manipulations that employed ei-
ther conscious (overt) or subconscious (covert) decisional
enhancement. Different versions of a single vignette
with minimal variations were presented (Appendix), and
respondents across conditions (subconscious and con-
scious) answered an identical set of questions (Table 1).
Following acceptance of informed consent and comple-
tion of a brief set of demographic questions, each respon-
dent was randomly assigned to see one and only one ver-
sion of the vignette, within only one context (e.g., healthy
eating), and was blind to the contrastive condition. The
effects of the type of influence on decisions (e.g., subcon-
scious), can be measured by comparing responses across
conditions. Carefully constructed contrastive vignettes
therefore allow us to control for demand characteristics,
which are features of the experiment that could poten-
tially alert participants to the study’s hypothesis. Such
demand characteristics could in turn cause participants
to alter their responses, consciously or not, in order to
support or undermine the hypothesis or according to so-
cial desirability concerns (Orne, 1962; Nichols & Maner,
2008).
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Table 1: Questions in the Eating scenario. All respon-
dents within each scenario were asked the same 5 ques-
tions (in addition to the comprehension check). The
wording of some questions varied slightly across scenar-
ios as appropriate; shown here are the questions asked
in the Eating scenario. The vignette was presented fol-
lowing Question 1. Anchors for each 9-point Likert
scale, and their corresponding numerical values (as su-
perscript), are shown following each question.

Q1: To what extent do you feel like you could use help
making healthier eating choices in the face of the
availability of unhealthy but tasty foods?

[Not at all' / Very much’]
[Presentation of vignette]

Q2: How would the existence of this program affect the

likelihood that you would accept the job offer from

Company B, the company that offers the program

that encourages healthy eating?

[Much less likely! / Much more likely®]

If you did accept the job offer at Company B, to

what extent do you think your decisions about food

choices in the Company cafeteria would reflect your
authentic preferences?

[Not at all reflect my authentic preferences! / Com-

pletely reflect my authentic preferences’]

Q3:

Q4: How do you think that the program described on the
previous page affects decision making? Please an-
swer using the scale below, where:

“1” represents “Entirely subconsciously”, and

“9” represents “Entirely consciously”.

[Entirely subconsciously' / Entirely consciously’]
Q5: (Optional) If you have time, please tell us why you
answered as you did.

Respondents from the United States and Canada were
recruited via Amazon’s Mechanical Turk (Ipeirotis, 2010;
Paolacci et al., 2010). Respondents were compensated
$0.25 for completion of the survey. Once they accepted
the assignment, they were directed to an external web-
site, where they were randomly assigned to one of ten
vignettes, composed of five pairs of contrastive vignettes.

The two versions of each pair of contrastive vignettes
were designed to be as similar as possible in every respect
except for the fype of decisional influence: one purported
to influence conscious processing and the other purported
to influence subconscious processing. Differences in re-
sponses to the paired contrastive vignettes can therefore
be largely attributed to whether the manipulation was
conscious or subconscious. Five scenarios were explored:
healthy eating, prudent purchasing, increased exercise,
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prudent investing, and productivity at work (referred to
below as the Eating, Purchasing, Exercising, Investing,
and Productivity scenarios, respectively). For example, in
the Eating scenario, respondents in the SUBCONSCIOUS
group read that a “cafeteria has been revamped so that un-
healthy foods, such as candy bars, potato chips, and the
like are not as conveniently located”, while respondents
in the CONSCIOUS group read that a “cafeteria has been
revamped so that all foods have their nutritional content
clearly displayed.” The scenarios are in the Appendix.
The effectiveness at reducing caloric intake of manipula-
tions along each of these lines has been studied (Chapman
& Ogden, 2012; Downs et al., 2009; Harnack & French,
2008; Pulos & Leng, 2010; Roberto et al., 2010; Tandon
et al., 2011; Wisdom et al., 2010), although to our knowl-
edge their relative acceptability has not been examined.

Prior to the presentation of the vignettes, respondents
were asked how much they felt they could use help mak-
ing decisions within the context of the assigned scenario
(Table 1, Question 1). This introductory query was used
to determine whether attitudes towards subconscious and
conscious decisional enhancement depended upon a de-
sire for assistance.

Following each vignette, respondents were asked to
consider a choice between two potential employers (Eat-
ing, Exercise, Investing, and Productivity) or credit card
companies (Purchasing), where one employer/company
offered the relevant decisional enhancement program
while the other did not (the “neutral option™) (Table 1,
Question 2). The primary outcome measure was the rat-
ing on a 9-point scale of the degree to which the program
would affect the likelihood of favoring the option with the
decisional enhancement program over the neutral option.

Three follow-up questions explored various aspects
of respondents’ perceptions of the vignettes. First, re-
spondents were asked to rate how authentic their deci-
sions would be if they decided to select the option with
the decisional enhancement program (Table 1, Question
3). Next, respondents were asked how the previously
described program affected decision making (Table 1,
Question 4). We used these responses as a measure of
how the respondents perceived the effect of the program
on decision making, which for some analyses is more
informative than the stated condition (subconscious or
conscious). Respondents were then offered the option
of completing a free-form text box which asked them to
tell us why they answered as they did (Table 1, Question
5). Finally, comprehension of the vignettes was verified;
for example, respondents in the Eating scenario were
asked which of the following “The previous question dis-
cussed”: “Strength training”, “Healthy food choices” (the
correct answer), “Prudent online purchasing”, and “Im-
proving productivity”. Correctly answering the compre-
hension check was required for responses to be including
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Figure 1: Effect of condition (subconscious or conscious influence) on the relative favorability of the option with the
decisional enhancement program over the neutral option. 1-tailed t-tests examined whether the CONSCIOUS group
was more likely than the SUBCONSCIOUS group to favor the option with the decisional enhancement program, in
each scenario. Respondents who perceived the effect of the program on decisions incongruently with their assigned

condition were excluded. *, p < 0.01. Error bars, + SEM.
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in the data set. The full set of vignettes, and questions
presented for one representative scenario, can be found
in the Appendix and Table 1, respectively.

3 Results

We collected data from 2,775 respondents from the
United States and Canada who correctly answered the
comprehension question at the end of the survey (mean
age: 29.8 years; 40% female). Since our primary ob-
jective was to explore whether respondents felt that de-
cisional enhancement programs that overtly affect con-
scious reasoning were more acceptable than those that
covertly affect subconscious thought processes, we ex-
amined respondents’ stated perceptions of the manipula-
tion (as affecting either conscious or subconscious deci-
sion making) to ensure the validity of our analyses. We
found that, despite our explicit description of the ma-
nipulations as affecting either conscious or subconscious
processing (Appendix), a sizeable fraction of each group
perceived the intervention as incongruent with our de-
scription: 50% of the SUBCONSCIOUS group rated the
manipulation as more conscious than subconscious, and
17% of the CONSCIOUS group rated the manipulation as
more subconscious than conscious. In order to first an-
alyze only the data from respondents whose perception
matched our intended manipulation, we excluded respon-
dents whose perception of the manipulation was incon-
gruent with the assigned condition. We then tested the
hypothesis that congruent respondents in the CONSCIOUS
group would be more likely than congruent respondents
in the SUBCONSCIOUS group to favor the option with the
decisional enhancement program over the neutral option.

The results support this hypothesis in the Eating, Purchas-
ing, Exercising, and Investing scenarios, but not in the
Productivity scenario (Figure 1; Eating, p = 0.0064; Pur-
chasing, p ~ .000; Exercising, p = 0.004; Investing, p ~
.000; Productivity, p = 0.43. Results were similar when
all respondents were included: Eating, p = 0.38; Purchas-
ing, p = 0.004; Exercising, p = 0.025; Investing, p ~ .000;
Productivity, p = 0.83; 1-tailed t-tests).

In order to corroborate these results, we examined
whether the likelihood of favoring the option with the
decisional enhancement program (Table 1, Question 2)
correlated with the respondents’ stated perception of how
the program affected decision making (Table 1, Question
4). We included all respondents in this analysis (and in
all subsequent analyses below), because we were specifi-
cally interested in how their stated perception of the ma-
nipulation as conscious or subconscious correlated with
their stated preference for the option with the decisional
enhancement program. In agreement with the results de-
scribed above (Figure 1), there was a significant positive
correlation between these variables in all scenarios except
for the Productivity scenario (Table 2, row 1). In further
support of our hypothesis, we found that respondents’
stated perception of the manipulation correlated with the
extent to which they favored the option with the deci-
sional enhancement program even within their assigned
group (Table 2, rows 2-3).

Any universally applied program—be it enacted by
government, corporations, or other large organizations—
will necessarily affect individuals who do not want help
as well those who do. We therefore examined how the
sentiments of respondents who reported that they could
use help making decisions compared to those of respon-
dents who reported that they could not use help. As ex-
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Table 2: Correlation and regression results. Data from all respondents are included. Q1—4 refer to Questions 1-4 (see

Table 1).

Eating Purchasing Exercise Investing Productivity
Test r p r p r p r p r p
Correlation between responses
t0 Q2 and Q4, all respondents .23 .000 18 .000 .12 .009 .28 .000 .08 .08
Correlation between responses ) g, 13017 06 .29 19 .001 10 .047
to Q2 and Q4, SUBCONSCIOUS
Correlation between responses 51 21 .001 24004 .30 .000 04 .55
to Q2 and Q4, CONSCIOUS
Correlation between responses 55 500 99 000 35 .000 .30 .000 .23 .000
to Q1 and Q2, SUBCONSCIOUS
Correlation between responses 15 o4 31 g 32,000 23 .000 25 .000
to Q1 and Q2, CONSCIOUS
Dependence (3) of Q2 on the
interaction between Q1 and Q4, —.33 .039 .02 .32 —.00 .93 .00 .93 .00 .84
all respondents
Correlation between responses
t0 Q3 and Q4, all respondents .23 .000 .20 .000 .15 .000 .25 .000 A1 .011
Correlation between responses 5 500 45 000 57 000 .49 .000 .32 .000

to Q2 and Q3, all respondents

pected, across all scenarios respondents in both the SUB-
CONSCIOUS and CONSCIOUS groups who wanted help
were more likely to favor the option with the decisional
enhancement program over the neutral option (Table 2,
rows 4-5). However, the degree to which respondents
wanted help had little effect on the relative favorabil-
ity for the option with the conscious rather than subcon-
scious decisional enhancement program: Only in the Eat-
ing scenario did this variable moderate the size of the ef-
fect (Table 2, row 6). Thus, we found support for our
hypothesis that decisional enhancement that affects con-
scious deliberation is more acceptable than decisional en-
hancement that affects subconscious processes, but our
results did not generalize across all five scenarios. We
discuss possible interpretations of these results below.

Finally, we examined whether the type of manipula-
tion (conscious or subconscious) affected the perceived
authenticity of respondents’ decisions within the context
of the decisional enhancement program. We first exam-
ined whether stated perceptions of how the program af-
fected decision making (Table 1, Question 4) correlated
with the extent to which decisions in the context of the
program would be perceived as reflecting authentic pref-
erences (Table 1, Question 3). We found a significant
positive correlation in all scenarios (Table 2, row 7). In
addition, we found that respondents’ likelihood of opting
for the decisional enhancement program was related to

whether the decisions they made were perceived as being
authentic: In all scenarios, there was a significant positive
correlation between the degree to which respondents felt
that decisions made within the context of the decisional
enhancement program would be authentic and how likely
they were to opt for the program (Table 2, row 8; Fig-
ure 2). These data support the idea that preserving the
individual’s capacity for making authentic decisions is an
important condition for the acceptability of decisional en-
hancement programs.

4 Discussion

Progress in the behavioral sciences has revealed the many
ways in which human decision-making predictably de-
parts from the rational actor model (Ariely, 2008; Kahne-
man, 2011; Stanovich & West, 2000; Strack & Deutsch,
2004; Tversky & Kahneman, 1974) This insight has in-
spired “choice architects”, i.e., engineers of the environ-
ments in which decisions are made, to influence deci-
sions according to their desired outcomes (which may
or may not align with the desired outcomes of the de-
cision makers). As more organizations consider imple-
menting such programs, debate has arisen about the ac-
ceptability of their use given the frequent lack of objec-
tive criteria about what constitutes a better decision out-
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Figure 2: Correlation between the authenticity of decisions made within the context of the program and the relative
favorability of the option with the decisional enhancement program over the neutral option. (A) Paired responses
to Questions 2 and 3 (see Table 1) are shown for all respondents in in the Eating scenario. Best-fit line shown in
gray. (B-E) As in (A), in the Purchasing, Exercising, Investing, and Productivity scenarios, respectively. Circle size
corresponds to number of respondents for each pair of responses, normalized within each scenario.
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come, as well as the desire to protect autonomous de-
cision making (Blumenthal-Barby & Burroughs, 2012;
Bovens, 2009; Hausman & Welch, 2010; Hill, 2007;
Mitchell, 2004; House of Lords Science and Technol-
ogy Select Committee, 2011; Sugden, 2008; Sunstein &
Thaler, 2003; White, 2008). The dominant narrative in
this debate assumes that decisional enhancement neces-
sarily infringes upon individual autonomy, and proceeds
to weigh this cost against the benefits of the manipula-
tion. There are, however, theoretical reasons to question
the generality of this tradeoff. As described in the intro-
duction, covert influences on decisions may subvert the
autonomy of the decision maker. However, covertly in-
fluencing decision processes such that the resulting de-
cision is aligned with higher-order desires may actually
enhance autonomy (Trout, 2005), especially in situations
in which the target population is known to want help with
a given behavior. How these considerations interact in
order to determine whether autonomy is reduced or en-
hanced by particular manipulations, and how this inter-
action depends on the context and the goals of the deci-
sion maker herself, are open questions that merit empiri-
cal study.

As an initial foray into empirically addressing the
question of how to improve decision making while in-
fringing minimally on autonomy, the present study ex-
amined public attitudes towards decisional enhancement
programs intended to influence decision making either
covertly or overtly. We probed how likely respondents
would be to participate in such a program, as well as
their perceptions of how authentic their resulting deci-
sions would be. While overall we found support for our
hypothesis that overt, rather than covert, influences would
be more acceptable, our results depended to some extent
on the specific context. In the Eating, Purchasing, Ex-
ercising, and Investing scenarios, but not the Productiv-
ity scenario, the relative favorability of the decisional en-

hancement program over the neutral option was higher
when the influence on decision processes was conscious
than when it was subconscious (Figure 1). In the Eat-
ing scenario only, the relative favorability of covert influ-
ences was moderated by the degree to which respondents
wanted help such that, the less respondents wanted help,
the more favorable they were to the conscious than the
subconscious influence (Table 2, row 6). Under no con-
ditions were the respondents more favorable to the sub-
conscious influence than to the conscious influence. Fur-
ther, we found that the degree to which respondents be-
lieved that their decisions within the context of the pro-
gram would be authentic correlated with 1) the degree
to which the influence affected conscious decision pro-
cesses, and 2) how likely they were to favor the decisional
enhancement program over the neutral option (Figure 2).
Together, these results suggest that public acceptance of
a given intervention may depend on the degree to which
it infringes upon autonomy, but is also affected by other
context-specific factors.

It is notable that we did we not observe a preference for
overt over covert influences in the Productivity scenario
(Figure 1; Table 2, row 1). One possibility that we con-
sidered was that respondents perceived the outcome of
“enhanced” decisions as not benefiting them personally,
i.e., not being in their own best interest. In an initial ver-
sion of this vignette, the benefit to the “consultant” (i.e.,
the respondent) was ambiguous and respondents were no
more favorable to conscious than subconscious decisional
enhancement (data not shown). For this reason, we mod-
ified our original Productivity vignettes to make it clear
that the benefits of the program accrued to the “consul-
tant” and not to the company (Appendix), but we still
found that the CONSCIOUS group was no more likely than
the SUBCONSCIOUS group to favor the option with the
decisional enhancement program over the neutral option.
Thus, the lack of an effect in the Productivity scenario is
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not due to a perceived absence of personal benefit from
the decisional enhancement program.

The general observation that context has a modest but
meaningful impact upon preference for conscious versus
subconscious decisional enhancement should give choice
architects pause. Several possible explanations are wor-
thy of further study. For example, it is possible that de-
cisions in some contexts are seen as less “one’s own” in
the first place, perhaps due to the personal experience of
being unable to control their decisions, and therefore in-
dividuals may be more accepting of decisional enhance-
ment programs in those contexts. Another possibility is
that people may feel that decisions made in some con-
texts are more consciously driven than decisions made in
other contexts. For example, respondents who wanted
help with eating decisions may have been more likely
to recognize that food choices are often subconsciously
driven, and were therefore just as likely to favor the de-
cisional enhancement program with covert influences as
the program with overt influences, whereas respondents
who did not want help with food choices reverted to the
expected preference for overt influences (Table 3, row 6).

It is worth noting some limitations of this study. Most
obviously, the vignettes are hypothetical: our respondents
reported how they thought they would act if placed in
a particular situation, which may differ from how they
would actually act in that real situation (Chang et al.,
2009). A second limitation is the categorical distinc-
tion between conscious and subconscious manipulations.
Each of the scenarios clearly described the manipula-
tion as either explicitly “conscious” or ‘“‘subconscious”
(Appendix). Nevertheless, a substantial fraction of each
group did not perceive the influence as explicitly stated,
rating subconscious influences as more conscious than
subconscious, and vice versa. This incongruence may
have been due to inattentive respondents, who failed to
understand our descriptions, but these same respondents
passed our comprehension check, suggesting that it was
not due to lack of attention. Instead, their stated opin-
ions about the influence may reflect the fact that no influ-
ence affects only conscious or subconscious processes. It
would therefore be more accurate to consider the influ-
ence of a decisional enhancement program to lie some-
where along the continuum from covert to overt. Indeed,
this is why we examined how stated perceptions of the de-
gree to which the program affected conscious processing
correlated with several variables (Table 2). Despite these
limitations, the present study is a necessary first step to-
wards grounding the debate surrounding autonomy and
the use of decisional enhancement in empirical data. It
would be useful for future studies to examine these issues
in “real life”, as opposed to survey-based, situations.

Despite the advantages of the contrastive vignette ap-
proach (see Method), it is possible that directly asking
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respondents whether they prefer a subconscious or con-
scious decisional enhancement program would more ac-
curately reflect their opinion on the relevant policy ques-
tion. To determine whether our results were affected by
our methodology, we collected data from a new set of
respondents using a direct comparison test. This experi-
ment was identical to our Eating scenario except that re-
spondents chose between Company A, which employed a
decisional enhancement program in its cafeteria that tar-
geted subconscious processes, and Company B, which
employed a decisional enhancement program in its cafe-
teria that targeted conscious processes. We found that
respondents significantly favored Company B (with the
program targeting conscious processing) (p < 0.01, one-
tailed t-test, n = 155). The magnitude of this effect
(5.52 — 5.00 = 0.52) was similar to that observed in the
contrastive vignette version of the Eating scenario (Con-
scious condition: 6.81; Subconscious condition: 6.33;
difference: 6.81 — 6.33 = 0.48), suggesting that our re-
sults were not influenced by the use of contrastive vi-
gnettes.

These data have clear implications for public policy.
Proponents of decisional enhancement may hesitate to
enact programs that enhance decision making if they
see the influence as restricting the individual’s ability to
choose freely—an effect that may be seen as particularly
pernicious with covert influences (White, 2008). How-
ever, where public attitudes are indifferent between con-
scious and subconscious influences, we suggest that pol-
icy makers gain license to use the most effective tools
at their disposal, even those that are covert. This rec-
ommendation is consistent with the possibility that the
subconscious processing of covert external influences is
sufficiently pervasive to call into question the degree to
which many decisions can be autonomous at all (Felsen
& Reiner, 2011). Hence, well-meaning attempts to “pre-
serve” autonomy at the expense of improved decision
outcomes may be misguided. On the other hand, in situ-
ations where public attitudes do indicate a preference for
overt influences, or a distaste for covert influences, due
consideration to the balance between outcomes and the
preservation of perceived autonomy should be informed
by empirical data.
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Appendix: Contrastive vignettes. Respondents were randomly assigned to 1 of the 5 scenarios (Eating, Purchas-
ing, Exercising, Investing, or Productivity) and to 1 of the 2 conditions (subconscious or conscious). Respondents
within each scenario were presented with identical text with the exception of the [Subconscious] and [Conscious]
columns.

[Eating scenario:]

You have been offered a job by two different companies (let’s call them Company A and Company B).
Everything about the two offers is identical, with one exception: Company B has teamed up with a nutrition
behavior planning organization that has helped redesign the company cafeteria in a manner that is designed

to encourage healthy eating.

[Subconscious:]

The new design works like this—the cafeteria has been
revamped so that unhealthy foods, such as candy bars,
potato chips, and the like are not as conveniently lo-
cated. You can still choose whichever foods you would
like, but moving the location of the unhealthy food in
the cafeteria results in a subconsciously-driven bias to-
wards healthy eating choices; in other words, the de-
cision to eat healthy foods is made more likely with-
out the need for conscious deliberation. Studies have
shown that implementing this policy leads to healthier
eating habits.

[Conscious:]

The new design works like this - the cafeteria has been
revamped so that all foods have their nutritional con-
tent clearly displayed. You can still choose whichever
foods you would like, but the nutritional information
results in a consciously-driven bias towards healthy
eating choices; in other words, the decision to eat
healthy foods is made more likely as a result of con-
scious deliberation. Studies have shown that imple-
menting this policy leads to healthier eating habits.

When you inquire about similar programs at Company A, they tell you that they have no program like that.
Given your financial situation, you are going to accept a job offer with one of the companies.

[Purchasing scenario:]

You have been offered an opportunity to open a credit card account by two different companies (let’s call them
Company A and Company B). Everything about the two offers is identical, with one exception: Company B
has teamed up with a consumer behavior planning organization that offers you a free program designed to

encourage prudent online purchasing.

[Subconscious:]

The program works like this—whenever you browse
for items to purchase online, the program uses your
purchasing history to create a unified “marketplace”
webpage, listing all items available for purchase on
a single page. Items that are less likely to be nec-
essary are listed towards the bottom of the page, and
you must scroll down to see them; items that are more
likely to be necessary are listed near the top. You can
still choose to buy whatever you would like, but the
requirement to scroll down to the unnecessary items
results in a subconsciously-driven bias towards neces-
sary purchases; in other words, the decision to make
prudent online purchases is made more likely with-
out the need for conscious deliberation. Studies have
shown that using this program leads to more prudent
online purchases.

[Conscious:]

The program works like this—whenever you browse
for items to purchase online, the program uses your
purchasing history to create a unified “marketplace”
webpage, listing all items available for purchase on
a single page. Your current credit card balance and
monthly budget are displayed along a sidebar of the
marketplace page. You can still choose to buy what-
ever you would like, but the financial information re-
sults in a consciously-driven bias towards necessary
purchases; in other words, the decision to make pru-
dent online purchases is made more likely as a result of
conscious deliberation. Studies have shown that using
this program leads to more prudent online purchases.

When you inquire about similar programs at Company A, they tell you that they have no program like that.
Given your financial situation, you are going to open a credit card account with one of the companies.
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[Exercising scenario:]

You have been offered a job by two different companies (let’s call them Company A and Company B). Ev-
erything about the two offers is identical, with one exception: Company B has teamed up with a behavior
planning organization that has helped redesign the two-story building in a manner that is designed to encour-

age exercise.

[Subconscious:]

The new design works like this—the building has been
revamped so that getting to the second floor is faster
via the stairs than the elevator because the elevator
has been slowed down. You can still choose to take
the stairs or the elevator, but the time saved via the
stairs results in a subconsciously-driven bias towards
increased exercise; in other words, the decision to ex-
ercise is made more likely without the need for con-
scious deliberation. Studies have shown that imple-
menting this policy leads to an increase in exercise.

[Conscious:]

The new design works like this—the building has been
revamped so that the relative health benefits of taking
the stairs instead of the elevator to the second floor are
clearly displayed. You can still choose to take the stairs
or the elevator, but the exercise information results in
a consciously-driven bias towards increased exercise;
in other words, the decision to exercise is made more
likely as a result of conscious deliberation. Studies
have shown that implementing this policy leads to an
increase in exercise.

When you inquire about similar programs at Company A, they tell you that they have no program like that.
Given your financial situation, you are going to accept a job offer with one of the companies.

[Investing scenario:]

You have been offered a job by two different companies (let’s call them Company A and Company B). Ev-
erything about the two offers is identical, with one exception: Company B has teamed up with an investment
planning organization that has helped redesign the retirement savings plan in a manner that is designed to

encourage investing for retirement.

[Subconscious:]

The new design works like this—with every annual
salary increase you are provided information in the
form of a series of icons representing tropical beaches
that shows how much extra leisure you are likely to be
able to afford during your retirement by investing dif-
ferent percentages of your increased salary; larger in-
vestments now translate into more retirement savings
later. You can still choose to keep the entire salary in-
crease instead of investing it, but the information pro-
vided results in a subconsciously-driven bias towards
investment; in other words, the decision to invest is
made more likely as a result of subconscious delibera-
tion. Studies have shown that implementing this policy
leads to an increase in retirement savings.

[Conscious:]

The new design works like this—with every annual
salary increase you are provided information in the
form of a detailed table of your earnings that shows
how much extra money you are likely to have during
your retirement by investing different percentages of
your increased salary; larger investments now trans-
late into more retirement savings later. You can still
choose to keep the entire salary increase instead of
investing it, but the information provided results in a
consciously-driven bias towards long-term investment;
in other words, the decision to invest is made more
likely as a result of conscious deliberation. Studies
have shown that implementing this policy leads to an
increase in retirement savings.

When you inquire about similar programs at Company A, they tell you that they have a standard retirement
plan, but no program to encourage investment. Given your financial situation, you are going to accept a job
offer with one of the companies.
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[Productivity scenario:]

You have been offered a contract as an independent consultant, paid based on your rate of productivity, by
two different companies (let’s call them Company A and Company B). Everything about the two offers is
identical, with one exception: Company B has teamed up with a productivity behavior planning organization
that offers you a free software program designed to encourage improved productivity.

[Subconscious:]

The software works like this—whenever you are work-
ing on the project, the program slows down your In-
ternet browsing speed for non-work related websites.
You can still choose to view whatever content you
would like, but the inconvenience of slower browsing
results in a subconsciously-driven bias towards work-
related content; in other words, the decision to spend
time productively is made more likely without the need
for conscious deliberation. Studies have shown that us-
ing this software leads to higher rates of productivity,
and therefore higher pay as per the contract.

[Conscious:]

The software works like this—whenever you are work-
ing on the project, the program displays the time you
spend on the Internet browsing non-work related web-
sites, and alerts you when you exceed a certain time
limit that you set for yourself. You can still choose to
view whatever content you would like, but the time in-
formation results in a consciously-driven bias towards
work-related content; in other words, the decision to
spend time productively is made more likely as a result
of conscious deliberation. Studies have shown that us-
ing this software leads to higher rates of productivity,
and therefore higher pay as per the contract.

When you inquire about similar programs at Company A, they tell you that they have no program like that.
Given your financial situation, you are going to accept a contract with one of the companies.
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